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I SUMMARY 

This document describes equipment development projects aimed at 

the needs of police, courts and correction agencies as well as projects to 

increase the secul'ity of private homes and businesses. Every attempt was 

made to include all projects which appeared reasonable and did not violate 

the basic laws of physics. Drug related pl"ojects were excluded. 

The MITRE defined problem areas were followed and cross coordinated 

to an Aerospace ranking system. This system is described in chapter III. 

Heavy weighting in the MITRE report on the crime of burglary resulted in 

high ranking on solutions in this problero. area .. 

A fold-out chart is provided to show the ranking and MITRE weighting 

for all the projects. The rank order of the candidate projects, shown on 

the next page, results horn the application of a specific ranking criteria 

described in Section IV. 
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RANK ORDER OF CANDIDATE PROJECTS 

Cost-Effective Security Ala:rm Syst~h1. 
Improved Hardened Doors and Windows 
Residence/Business Lock Systems 
Architectural Design Concepts 
Police Emergency Call Warning System 
Stolen Goods Detection System 
Integrated Police Car Equipment Systems 
Hardened Cash Registers 
Modularized Command and Control System 
Command and Control Equipment Simulation 
Citizen's Alarm System .. 
Guard and Inn~ate Security System 
Lightweight Body Armor 
Blood and Bloodstain Analysis 
Integrated Police Car Design 
Police and Witness Paging System 
COUl't Video Recording System 
Crime Lab/Court Communications System 
Improved Institutional Locking Systems 
Automated Inmate Accountability System 
Property Tagging and Identification Systems 
911 System 
Police Vehicle RF Siren 
Advanced Fingerprint Holography 
Advanced Digital Fingerprint Encoding 
Conversion of Non-Secure Buildings 
COlll1uunications Helmet 
Automatic Police Car Location System 
Spray Film Evidence Collection 
Active Metal-Weapon Detection System 
X-Ray Weapon Detection 
Improved Crime Scene Recording Equipment 
Individualization of Hair 
Perimeter Security 
Satellite Applications for Law Enforcement 
900 MHz TeChnology 
Improved Airborne Policing 
Speaker Identification 
Explosives Vapor Detection 

40. 
41. 
42. 
43. 
44; 
45. 
46. 
47. 
48. 
49. 
50. 
51. 
52. 
53. 
54. 
55, 
56. 
57. 
58. 
59. 
60. 
6!. 
62. 
63. 
64. 
65. 
66. 
67. 
68. 
69. 
70. 
71. 
72. 
73. 
74. 
75. 
76. 
77. 
78. 

Mobile Detention Facility 
Vehicle Emel'gency Call Syste.l"n 
Detection of Gunshot Residue 
Individual Patrolman Location System 
Bullet Tracing and Identificat;ion 
Lightweight Power Sources 
Data S~curity Techniques 
Frequency Management Study 
Truck Antihijacking Sys tem 
Robber Tagging 
Auto Theft Prevention 
Improved Fingerprint Lifting Techniques 
Explosives Tagging and Detection 
Positive Identification Credit Cards 
Event Dating Techniques 
Autopsy Technology 
Thermolumines cent Techniques 
Police Weapon Safety System 
Traffic Light Regulation System 
Digital Communications Systems 
Mobile Video Communication System 
Steerable 450 MHz Antenna 
Low-Cost Secure Communicalcions 
Less-Lethal Weapons 
Low-Cost Transmittel,' Identifier 
Ion Microprobe AnalySis 
Remote Bomb Disposal Techniques 
Material Covert Tagging Techniques 
Analysis of Non-Blood Body Fluids 
Rape Cocoon 
Undercover Agent Communications 
Sniper Disabling and ApprehenSion 
High Intensity Portable Lights 
Integrated Lethal/Less.-Lethal Weapons 
Night Vis ion Aids 
New Mas s Spectrometl·y Methods 
Computer-Aided Facial Features Identificatio 
Remote Weapon Arming System 
Concealed Recording System 
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II. INTRODUCTION AND BACKGROUND 

This report is part of an effort resulting from direction given by 

Mr. Danziger following the Semi-Annual Review of the Development Group 

activities on 14 Feburary 1973. The initial phase was performed by MITRE 

and involved defining problem areas for which solutions were to be identified. 

A rough dra.ft of the MITRE results was submitted to NILECJ on 19 March 

1973. Comments on the MITRE submittal were provided by Mr. Danziger 

on 21 March 1973. 

The second phase of the activity was performed by The Aerospace 

Corporation. It involved screening all available sources for candidate 

development progralTIS as solutions to the MITRE-identified problem areas. 

Both Mr. Danziger's comments on the MITRE report and guidance offered 

by NILECJ planning personnel influenced the final form and content of this 

report. By direction, drug programs are not included . 

2-1 
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III. EV AL UA TION CRITERIA 

The MITRE Corporation has identified problem areas and classified 

them under the general categories of Police, Courts, Corrections, and 

Conununity. As a further step, the relative significance of a solution in 

each problem area £01' improving the quality of cl'iminal justice and 

decreasing the incidence of selected crimes was estimated. By NILECJ 

di;t'ection, emphasis was directed at the following five crimes: Robbery, 

Burglary, Aggravated Assault, Rape, and Murder. 

Review by NILECJ of the MITRE inputs resulted in additional guidance 

and direction to further limit the scope of the equipment systems develop­

ment program and to focus attention on high-priority items as defined by 

NILECJ. 

Based upon the' planning guidance provided by the MITRE effort and 

adjusted to reflect NILECJ co:mm.ents and recommendations, numerous 

candidate solutions were considered by the Aerospace Corporation for 

each of the identified problem areas. To provide a rational basis for 

selecting projects for the FY 74 Development Program from the large 

number or possible candidates, a criteria rating and ranking system was 

developed. 

Five evaluation critel'ia were considered. An evaluation number which 

is composed of an individual score fOl' each criterion was then generated 

for each candidate solution. The five criteria upon which the evaluation 

number is based are: 

a) The MITRE problem area priority. 

b) Technical factors which determine the desh'ability of a 

specific problem area solution. 

c) Application and economic factors which deterrnine the 

acceptability of a specific problem area solution. 

3 -1 
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d) The expected level of R&D funding. 

e) Civil fac,tors which determine the social, political, and 

legislative acceptability of the specific problem area 

candidate solution. 

The individual score for the fourth criterion was noted by an alphabetical 

l(~tter. All othel' cl'itel'ia were numerically ranked. A detailed discussion of 

the technique for scoring each individual criterion follows. 

MITRE Problem Area 

A table summarizing MITRE-devised s cores for problem areas is 

given in Section 'IV. (Some adjustments have been made to both the problem 

area listing and the numerical scores given in the original MITRE table 

which was included in Refel'ence 1. All changes were however, discussed 

and coordinated with MITRE. ) 

In Ol'de:t' to weigh the significance given by MITRE to each problem 

area, the MITRE total seOl'OS were divided into th:t'ee groupings. Each 

gl'ouping was then assigned a number foT. use in the Aerospace evaluation. 

The rolation between the total MITRE s core and the first unit in the 

Aerospace project evaluation munber is as follows: 

Aerospace Evaluation No. 

3 

2 

1 

o 

MITRE Total Score 

11 01' greater 

6 to 10 

5 or less 

No MITRE ranking 

'rho £il'st llUnlbcl' in the Ael'ospace evaluation thus clearly indicates the level 

of irnportance attached to a candidate program by MITRE. In general, unless 

a valuo of 2 or 3 is indicated, the progrmn should probably not be considered. 

Rofel'once 1. Analysis of Criminal Justice Problems, MITRE Technical 
Report No. 6358, 19 March 1973. 
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Technical Factors 

The second digit in the Aerospace evaluation nUluber represtlnts a 

measure of the technical factors which influence the desirability of a 

candidate solution. The value of the second digit can fall between 0 and 9 

and depends upon the individual ranking of three separate factors. The 

three factors con~idered under this category are: 

'a.) Te chnical rUsk 

b) Time to Deml;>nstrate 

c) D-agree of Imp~"ovement (ovel' existing capability) 

Each factor was subjectively rated from 0 to 3 inr every candidate project 

and the three values added to give the rating for Tech:nical Factol's. The 

basis for the rating assigned each factor is given below: 

Technical Risk 

3 

2 

1 

o 
Time to Dernonstrate 

3 

2 

1 

o 
Degree of Improvement 

3 

Z 

1 

o 

Low 

Mediurn 

High 

Vel'y High 

Less than 2 Years 

2 to 3 Years 

3 to 4 Years 

Greatel' than 4 Years 

New Capability or Major 
Improvement 

Moderate Improvement 

Small Improvement 

No Improvement 

The highest attainable score for Technical Factors is 9. In assessing 

desirable candidate solutions, a high score in this category is a necessary but 

not sufficient cl'iterion. Equal consideration ought be given application and 

economic factors as well. 

3-3 
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£!l?l:ll! ~ f.:t,l,on I Ecq,~omi c. l .... actol" S 

'rh0 third digit in the Acn'ospaca evaluation. number represents a 

tl'lCiUJUre r.>[ th~ n,cmteclm.ical [actors which will influence the utility and 

aeccptablHty cd .rJ. candidate solution. ~he value of this third digit can also 

,fnll bntw~en 0 and 9 cmd also depends upon the individual ranking of three 

tJCr:H1X'fl.te .tnctOl'l-l, J'I'hesa are: 

rt) Extent of Market 

b} Manuttlcturing Ease 

Uac~:t" Acceptance 

fl~he H(~%tCJ.)t (J.r 1l'1fi.;I.'ket" provides a measure of the solution applicability to 

tlH~ five t~;t'1me8 of interest. A pl'ogra:m impacting both burglary and 

'N)bblU'Y would 'l.'i.Lnk h.ighcl" l;han OIle impacting only robbery. 

:1:'ho tlrm:m.u!l.lctul'ing b~U:l{i-111 offers a measure of the opportunity for 

widn lu(ht6tl·y'rmxticipiJ.tion. A sophisticated piece of forensic laboratory 

Nluiprnent would be availahle £ron1 fewer sourceS than a residence intrusion 

nl;'i~l·rn. Thus, f:he lattcl' would :tal"lk higher in this category. 

',L"ll.C liusel' ac ceptan.9c 0 category is a means for re cognizing that no 

noLl~Unn will be adopted and ueed by the law eniorcement community unless 

tht' UfHrr it? fru£fi~l(H'!.tly l"rlotivated. It was reasoned that if a severe problenl 

Ntlst8 j this in ltsel! is :rt\crtivation tOl' the user to consider an oHerred 

~wl\lUon. C<UUH;qtJcntly I th(.; same digit; used fox the MITRE Problem, Area 

l'atinp. wila l'('peat(Hl as tht:' l'atb1g in the "user acceptance II category. 

Aa UQ!f.n:e l 'Hleh of the three factors waf.'! rated from. 0 to 3 for every 

t'lmdidat('1 prtlJ(H~t nnel the t1u;ce values added to give the :rating for Application/ 

~~eQnorntc Fu'cto:rs. Also uShe!\')l'c, the ratings are essentially subjective. 

~~rh~ on,sis !Ol.'tho. :rating assigned each factor is as follows: 

r~~tt.n'lt of l\~al'l<et 
t;:~Cii ,!Wi j ~, • 

a 
1 

o 

Very large 

Medium 

Small 

Only 1 or 2 users 

"l 
f \ 
! ' ... 

• 

Manufacturing Bas e 

3 

2 

1 

o 

User Acceptance 

3 

2 

1 

o 

Thousands of potential manufacturers 

Hundreds of potential manufacturer s 

Tens of potential manufacturers 

Less than 10 potential lnUlufacturel's 

MITRE Problem Area Rating 

3 

2 

1 

o 

The highest attainable score for Application/Econol'l1ic Factors is, 

1 9 H 1" too a high score is a necessary but-not sufficient critel"lon 
a so. e e, , . 
for selecting a desirable development candidate. The sum total of th1S 

d th b ' for selection (assuming 
and the Technical Factors score forme . e aS1S 

other criteria have also been met) . 

R&D Funding 
, b' 1 tter and represents 'an 

The fourth digit in the evaluatlon num er 1S a e , 

estimate of the research and development funding needed to carry the ,proJect 

d f · ld testing The rating is based on the followmg 
thr ough prototype an le . 

four funding ranges: 

Rating 

A 

Civil Factors 

B 

C 

D 

Cost Range 

Le s s than $200, 000 

$200, 000 to $500, 000 

$500,000 to $lM 

Greater than $lM 

The fifth and final digit in the Aerospace evaluation number is a~ain ~ 
. 1 l'tical and leg1s1at1ve 

b nd represents an assessment of the SOCla , po 1, , 
nurn er a . d 1 t' QuestlOns 
factors which can influence the acceptability of a propose so u lOn. 

3-5 
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c.(1rJ(jidt~:red mclud~ isauc8 Buch as invasion of privac.y, deprivation of civil 

lU)crtic8, diarrimination potential, abridgment of freedom of speech, and 

puUlk imptu:t and (l<:ccptance. 

Tlw IH;o:t'ing .111 this catc!gory was based on either an "acceptable" or 

"J1l>t • .u;e(·ptabl(~''t.atlng for each ca.ndidate solution, thus: 

~ati!.~fL 
1 No adverse Civil Factors 

o Potentially sensitive or infringes on civil liberties 

Obviously, if a solution Is given a rating of IIOtl in this category, it 

nliould lJ(~ dt>lelml item 8c,:ious consideration. 

!~:XAMPLr::: 
:tJ~1::I $pl WWIiU:t~"''I7'''.'' •• ~ 

A typieal evaluation numbcl' for a proposed development project might 

lw 

1 76 D O. 

trh{~ iil'nt digit indicates that although the proposed project does 

Ilddl'NHI .. t MI'rn,g .. ld('nti!icHl pl'oblcm (trea, its pdority ranking is very low. 

Although a 110 11 can oecUl' as the [il'st digit, it should not automatically dis­

qualify npr()jl'(~f; !l'OXH consideration. It merely indicates that the project 

dmllf not addl'Nl8 a Ml'l'.Rl<:; .. idcntified pl.'oblem. area. For exrunple, NILECJ 

llMy wluh to support technology d(welopmellt projects which are not directed 

at oolvins-t a. 8'pN~Uic Ill'()blcm. 

1'lw fHH~~md digit rates technical factol's and indicates that for the 

t.hr,·t· ccmtl"lhutillft it(."lUS with a P<:HHd,blc total score of 9, the proposed 

rU'ojN't GC:t)l.·~G "1. 

Simil,u'lYl tlw thil'd digit which corresponds to application and 

f'rmmmH~ !;u;tOl"S 18 ;.).lso llH.1 sum of the individual Scores £Ol.' three 

,,~t)nt:rHmtlnR it{Ul}8. Again, out of a possible total score of 9, the 

llrUpotJNl I)l'oj{'J{'t; 8eOl~es 6 in this category, 

'\~ 
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A simple n'leans of comparing candidate projects results by adding the 

second and third digits. The greater this total, the more, attractive the 

project. 

The fourth or letter digit offers an indication of the anticipated R&D 

funding requirement. For the example used, the estirl1ated cost exceeds 

$IM. 

The fifth and final digit in the series must be "1" for the project to 

be considered. If it is "0'1, the proposed project should be rejected as 

unacceptable, for it is highly probable that the developed item will violate a 

civil liberty or create an adverse public reaction. The "0" in the example, 

could be caused by a project to develop art improved electric cattle prod or 

incapacitating gas for crowd control (adverse public impact) or by a 

development associated with clandestine surveillance which could violate 

civil liberties. 

Applying these evaluation criteria and the resulting rating systeln to 

select specific development programs can be done in several ways. For 

example, as a first step, all candidate projects with zeros at either end 

could be eliminated. This excludes all non-MITRE -problem-oriented 

projects as well as those which are socially and politically controversial. 

Next, those projects scoring less than 14 on the combined total of the 

second and third digits could be eliminated, Finally, of the remaining 

projects only those requiring less than a $500,000 R&D program would be 

considered. In this manner, various combinations of selecti~n criteria 

cou.ld be devised to structure a program best suited to NILECJ 's objectives. 

3-7 
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IV. CANDIDATE PROJECT SUMMARY 

The seventy-eight (78) candidate projects decribed in the 

following section have been summarized on the chart contained in the pouch 

just inside the rear cover of this report. This chart Cl'OSS correlates the 

projects organized according to the NILECJ Fiscal Year 1973 Task Plan. 

The projects have been organized according to the primary objectives 

of the NILECJ, namely, to reduce crime and imp~'ove the quality of justice. 

For consistency, program areas have been grouped into the same categories 

as identified in the NILECJ FY 73 Pl'ogram Plan. That plan was organized 

into the following major areas: 

1. Reduce Causes of Crime 

A. Alleviation of Conditions Leading to Crime 

B. Intervention in Criminal Careers 

II. Control Incidence of Crime 

A. Reduce Opportunities for Crime 

1. Target Vulnerability 

2. Community SUppOl't 

B. Increase Risk of Committing Crime 

1. Detection (and Reporting) or Cl'iminal Activity 

2. Identification Techniques 

3. Apprehension Systems 

4. Adjudication Systems 

This organization has been followed with the exception that two addi­

tional sections have been added to Part II-B in order to provide a more 

balanced listing. These additional sections cover Investigative Systems and 

Command and Control Systems • 

4-1 



• 

• 

It uht)uld be noted that p.t'ogl'ams in support of Part I-A, Alleviation of 

Condnwtw L~ading to Crime, arc for the most part not equipment oriented 

but tkltlH'l' fH)~lol(}Hical 11tudic8 and analyses. Programs for Intervention in 

Criminal Car-cHu:tl, Part I-B deals with correction and rehabilitation activities 

and 0,11 finch will ;'j.·cqui:t:cncw or improved equipment systems. There are 

nm'tH'il'OUfl programs to flupport public, court, and police agency needs to 

Control Im::idcmceo£ Crime, Part II. 

'r}H~ lollowiug ourmnary description of the proposed FY 74 Program 

dO('tJ not include any drug-l'clatcd projects. Projects in this category will 

probably h~ picked up by the new "supc:r drug agency.1I 

II']H~ A(n:o~t'H1C(~ l'ank IH~Ol'C idcnti.Cied in Section III of this report and 

~xplahHHl furthel' bC\low in listed o,n the left hand side of the chart opposite 

(~m:,h Pl'OjetH. r.rhe MI'rltE weighting factol' is listed on the chart under the 

ilt>pt()prir~t(l Mr.rlU~ spcci.£ic c:dm e problem a:reas. The numbers as signed 

to t!arh or tin' I'n'oblern arcas at the top ot the chal·t ar e the total MITRE 

WNUhtlfiH !{l{:tor £01' that problcl'n o.rea fox all Ol the £lve (5) major crimes. 

(lHW 1'0.\)10 P'l .. ;!). Plu'tinl wcightil'lgs wel'e given if the project was directed 

tnw~n'd (mly 1 (n.~ Z crir):"lC5 (i, c.» semen individualization - rape only). 

1.'ho ol'gnni.zatiol1 oX the p:t'oject areas has been modified in accordanc e 

with a l'('Vi~w of the MITRE rCpol't held with lvir. M. Danzinger on 22 March 

1 <ff1. Af} (\, l.·Nl\~lt 'O! this l'cvh~w many or the prOblem areas associated with 

th<.' cont't uyntmnn W(\l'(\ d(.~h'\tcc.l~ Additional catego:l:ies such as weapons detec­

thm llnd Ncplouh'lH1 detection uudel' the police problem area were added to 

n~~(:mnml;tt( .. Pl'OPt)8~d t>l~ojcets. Weighting £0;1.' thea e categories were coordi­

nnt:C'd wHhMr. W ~ Holcl(,m ot MrrRE on 26 Mal'ch 1973. Another change from 

th(\ origimd MI'l'I:tF~ outline was to h'MSfel' citizen oriented crime detection 

(intI :r('!t)(,n~UnR (i. t~. I bnrglar o.lo.l'nts) in'ojects from the police to the community 

t\ntcj.lOl''Y. 

4 ... 2 

.' 

• 

• 

The Aerospace rank order of the projects contained in the Summary 

(Section I) was arrived at by applying the following c1'iteria to the Aerospace 

rank score. 

All projects receiving anAerospace score of 3XXXX (MITRE Priority 1 

rating) were first listed in desending order of the total of the technical 

and applications / economic factors. 

All projects receiving a score of either a 2XXXX or lXXXX were then 

combined and added to the list again in descending order of the same total 

as above. 

Finally that project receiving a score of XXXXO (politically unaccep­

table) was listed last. 

4-3 



• MITRE'S RANKING OF PROBLEMS 

~~~ .b~I"" 

CRIME SPE CIFIC WEIGHTING 
Aggravated 

P1l0nLEM ARE~AS MUl'dor Assault Rape R.obbery Burglary 
~~ ... W~:;o •• ~~"" 111< . 
• IJO 1,,1 (,}F! 

~.~ -P:r'~\I"'ntitm 
T~t!ecUvcnc8tJ 0 2 1 5 22 
Z. PutJ'ul 111t(dllf~CnC{' 0 2 2 4 8 
,~. slir(~ty 1)\uflng Po1iC(~ Opet'ation.8 1 4 0 3 0 
lldtl«:t~{)Jl 
'1;-$urvt:flllul(:c 0 0 1 4 0 
l}. W ea txmti OCltG ("lion 1 2 0 4 0 
(Jf !~X})10IHye8 D~tcctlOl1 0 2 0 2 0 
lllY,JHj L:.a~ 
1: 1~;V1U(m(;(! Collection 0 1 1 1 6 
8. l';vld{'m:(~ Analya iu 0 1 1 1 6 
I), W ttt}('tll'l J.d()ntHic~l.ti()n 0 1 0 1 0 
~I~nnion 
. ,,~iipoJ'lifc Time: 

(I}) .oinpiltch 0 0 0 2 7 
(h) '11 t;'·nv (+ 1 0 0 0 2 7 

11. &'Hi'c.:h and Puuuit 0 1 0 1 3 
ll. Allprt' ht\nd (tnd A:r).·~11f t 0 1 0 0 0 
C·mnmunkntHHl. • 11:-"11 ,'lIH'UVt' tf·r.; it (,,(' ti vc no (J 8 0 1 0 1, 3 
1 ,1. f~m(>l'g('m.·y 1 2 0 0 0 
lIt. Undt'l'roV{'''' 0 0 0 1 3 
1 h. ,O,tt.t Ar:('NHlibility 0 1 0 1 3 
17. RNlwt(" 0 1 0 0 0 

• {~otm:rs Q R 'It'''~III; p.~.~ .. 

PN~trU\l 
llJ:~i-\'Il:!t R~vi()w 3 0 
'l'ri"lt 
r~r:-t,kH1rtroom S~e\1l:1ty 3 0 
.~O. 'ft'ln.1 {;ond\l('t 6 2 

• CO.RR1·! CtXIONS 
~~;"'( ~~ .. ~~ 
S'\nl~ 
(,17'" .,m'k8 6 1 
U .. l,lt't'im(~t('r Sccn:l'l.ty 3 2 
!~ 1. ~\U' w:uU i;mt' C 6 2 
lil. W\"'';\lnnl l)('\ttH;~tl(m 3 1 
~f~. QUlf'C'r ~ Imnnt(' Sa,CI..:-ty 6 0 
Rt,hn},llitrLtlon 
< ...... ~I~A_""';:;;Q;t;;~ .... t~:.I, «qJ. .. ~OMMUNl'l'Y 
~~...¥~,~ 

Pl·t~\·N\Uun 
~1';: ';r1FitN H~\rd~nil"lg 0 0 0 0 12 
~'l. t~'f(·1'unbl¥.'! Sp.l.C:~ 0 0 1 2. 18 
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V. PHOJEC'f DESCRIPTIONS AND EVALUATION 

'l'lw V1.lriCHW Pl'ojC·Ct6 dcscl'lb(~c1 in this section cover a variety of 

d('vl'l(Jpnwntu, rOt, pol.i('c·t ('CJtu.'ts, corrections and community use. Most 

of tIl(> Pl'ojN'tn fall into one Or 1):"10 1'(,' of the following development phases: 

'technology!)ev('lopm(mt Technology assessment and acquisition 

of technical data to develop and establish 

appropriate tcchnology for problem 

solution. 

UlJ.l'dwu'l'P Development 

l"it'ld 'l't"sl/Sta,lldal'(lizati(H1 

SUPPCIt't 

Identification and development oJ 

feasible solutions and concepts by 

design analysis, tradeoff studies, and 

breadboard Or prototype testing. 

Actual hardwarc design and development 

of systems identified as feasible and 

useful. 

Technical support to the Analysis or 

Standards Groups for field testing or 

standard prepal'ation 

'fllt' phil6P of (l('vdopnu'nl of c.'ach project is noted at the top of each 

uf tIlt' Olw 1M,gc") d<'st."l,'ipUOllS. The ntm1.ber of projects in each development 

'r(~clmoloRY l)evelopmcllt 

Conct.'pt Dl'velopt'neut 

Hur(lware !)(>vclopment 

l!~it'ld TN:it:/Standurds 

"rotal 
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No. Projects 

6 
31 

37 

4 

78 

The descriptions are of necessity brief and are intended to provide 

sufficient backgrow1d concerning needs (and possible solutions) for new 

equipments or methodologies to explain the inclusion of the projects among 

the roster of candidates for further consideration. Projects considered 

of immediate intel'est by the Institute will receive mOl'e detailed descl'iption 

in subsequent documentation. 

The evaluation rating listed on each description al'e those already 

explained in Section III. Comments are provided to explain special 

characteristics of the project not covered by the de scription. Comments 

are also provided when extraordinary ratings are given, particularly 

zeros in the first and last categories. 

No detailed information has been provided concerning schedules and 

costs (other than gross estimates) Since thel'e was not time to develop 

such data and it was not considered worthwhile until Institute pl'efel'ences 

had been established. 

A listing of the projects by major category pl'ecedes the compilation 

of project descriptions. This listing provides the tab headings undcl' which 

specific project descriptions may be found. The projects described are 

listed on the following summary chart. 
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LIST 01''' PROJ1': CrrS 

13Y MAJOR CATEGORY 

rU;Duc;r-: GAUSES OF CRIME 

A. ALLI';VIAtl'l'~ GRIMI'; CONDITIONS 

. (Nu Candidate Equipment Programs) 

B. INT~~R VI'~N/rr()N IN CRIMlNAL CAREERS 

1, CUS-rODIAL ME~'l'HODS 

a. OU:ll'd and Inmate Security System 
b. Conversion of Non-Secure Buildings 
(' t Improvl.~d Jnstitutiona.l Locking Systems 
d. l)('rirnclcr S(~('urity 
{" Automa.ted Inmate Accountability System 
f. Mobile Dctenti<)rt Facility 

l. TIUi:ATMgN'l' AND REHABILITATION 

(No Candidate .Equipment Programs) 

CONTROL INCIl)I'~NCl'~ 011' CRIMg 

A. IU~DUCE OPPORTUNITIIl;S }"OR CRIME 

1. trAItOr.: T VULNERABILITY 

a. Cost~rer.r(\ctivc S(>(.'urity Alal'm System 
h. lrrtpnlVNl Hardened Doors and Windows 
c. I .. ightw(>ight Body Armor 
d. R('sid('lH'(~ /J3usin('ss Lock Systelns 
P. H,al.·d~'nl)d Co.sh Rcgistel'S 
f. Positive Identification C:l.'edit Cards 
g. Ditta Sl,,(·\tl·ity Techniques 
h. Archit(\ctural Design Concepts 
i.. l?l'OPC1'ty Tagging and Identification Systems 

~. COMMUNITY SUPPOR't 

(NQ Camlid~l.tc Equipment Programs) 

n. INCRI~ASI:;' RISK OF COMMITTING CRIME 

1. D!':'rgCTION AND REPORTING SYSTEMS 

u. X .. RaY' Weapon, Detection 
h. .t\('tive Metal- Weapon Detection System 
('. Explosives Vapor Detection 
d. l';xplosivcs 'ragging and Detection 
t,. Citi~en ts Altwm Sys tom 
t. 911 System 
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g. Vehicle Elnergency Call Systen'l 
h. Night Vision Aids 
1. Material Covert Tagging Techniques 
j. Stolen GoodS DetectiOl't System" 
k, Ro bber Tagging 

INVESTIGATIVE SYSTEMS 

a. Detection of Gunshot Residue 
b. Event Dating Techniques 
c, Autopsy Technology 
d. Individualization of Clue Materials 

(1) Bullet Tracing and Identification 
(2) Thern'lolumines cent Techniques 
(3) New Mass Spectron"l.etry Methods 

e, Concealed Recording System 
£. Ion Microprobe Analysis 
g. Spray Fil1n Evidence Collection 
h. Rape Cocoon 
i. unproved Critne Scene Recol'ding Equ~plnent 

PERSONNEL IDENTIFICATION SYSTEMS 

a. Blood and Bloodstain Analysis 
b. Analysis of Non~Blood Body Fluids 
c. Speakel' Identification 
d. Indi vidualization of Hail' 
e, Improved Fingel'print Lifting Techniques 
f. Advanced Fingel'print Holography 
g. Advanced Digital Fingerpl'int Encoding 
h. Computer -Aided Facial Features Identification 

COMMAND AND CONTROL SYSTEMS 

a. Integrated Police Cal' Equipment System 
b. Integrated Police Car Design 
c. unproved Ail-borne Policing 
d. Communications Helmet 
e. Lightweight Power Sources 
f. 900 MHz Technology 
g. Digital Communications Systems 
h. Low-Cost Transmittcl' Identifier 
1. Mobile Video Communication System 
j. Frequency Management Study 
k. Automatic Police Car Locations System 
1. Under cever Agent Communications 
m. SteerablE: 450 MHz Antenna 
n, Individual Patrolman Location System 
o. Low-Cost Secure Communications 
p. Modularized Command and Control System 
q. Command Control Equipment Simulation 
r, Sattllite Applications for Law Enforcement 
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• 5. APPREHENSIQN SYSTEMS 

a. Police Emel'gency Call Wal'ning System 
b. Truck Antihijacking System 
c. RemoteBomb Disposal Techniques 
d. Police Vehicle RF Siren 
e. Less-Lethal Weapons 
f. Integrated Lethal/Les s -Lethal Weapons 
g. Remote Weapon Arming System 
h. Police Weapon Safety System 
i. Sniper Disabling and Apprehension System 
j. Traffic Light Regulation System 
k. High Intensity Portable Lights 
1. Auto Theft Prevention 

6. ADJUDICATION SYSTEMS 

a. . Police and Witness Paging System 
b. Court Video Recording System 
c. Crime Lab/Court Com.rnunicatiohs System 

• 

. J 

1; 

t, 

• ! r. 
1 

______ ~/L ___ ----- ______________ -----_________ ----! 

t . 

REDUCE CAUSES OF CRIME 

INTER VENTION IN CRIMINAL CAREERS 

CUSTODIAL MEtHODS 

a. Guard and Inmate Security System . 

b. Conversion of Non-Seeure Buildings ... 

c. Improved Institutional Locking Systems 

d. Perimeter Security ............... . 

e. Automated Inmate. Accountability System. 

f. Mobile Detention Facility .......... . 

-
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Hardware Develo pment 

EVALUATION No. , zIS\7\Bjl 

PROal-£M AR EA; 

DESCRIPTION: 

C;Ol'l"CctH.m.o .. Security 

'J>hw lw t lJprt W rhl'e('ttfd at tlH! development of P, personal alarm system 
d4·tH;.~nNl 11 IW(~,dit ally for tlUt c;o;t're c:ti(;mal institution environm.ent. The 
byott'fH 'w tIt l)c uf}(t(l by <:t)rrc~tiona.l officers as well as hlmates to 
f.tpully flUImtlfm aoniotan(:c should th(~y be thrcatc11ed with bodily harm, 

'l'lw NluiptfH}nt f.lhCJuld be d(!Gigned to operate within the buildings of 
('Ul'X't'(tum.ll irWt1l't.1tionn as w'~l1 as outside in yard j work, and exercise 
~tl't."w~ 'rlw ala.r:rn tt'i:tmnnittcr should be. a sma.ll, low-cost, inc:onspicuous 
th'VH (. I'.wll,' {';lr:t'ied em the person. It must be capable of actiT!ating a 
t all [or ;uwiatilnn~ ;t'(!eeivcd at a Nmtral station including the callel' 's 
).(h·ntlty ,.uld 10(~a.ti()n (1, c., l<it(~h('n, classroom) yard, bathroom), 

SUI h 'l f~y!)tl~rn wuuld l)(* a imilar it1 rn.uny ways to the Citizen'.'3 Alarm 
SYfltt'lu nu'r,'ntly inchHINl Und('l' the FY 73 development effort. It is 
pl'nprHwd that 'l. tN:lmology asacasnlcnt and program planning phase be 
tmUab·d tu iUHWHtJ tlw !Nt-sibility of utilizing concepts already available 
h'!".tm tllt' Cttuwn'fi Alu.:.t:lH P:rOg:tcUl'l, Subsequent concept assessment 
,md h.u'dw.U'!· d(~v('lu!lnwnt will include B'l.lbcont:racting to indua.try . 

~VALUATION CRITERIA: _. 
APPLICATIONIECONOMIC FACTORS 

-"" MITl\£ 
PR{lSLtM 
An~A 

e OF EXTENT MANUFAC- USER R&D CIVIL 
VE .. OF TURING ACCEPT- FUNOING FACTORS 
T MARKEl' BASE ANCE 

2- 3 Z B 

COMMENTS: 
'l'hlU p;t·U.~I·tt will utillloW t~H~hnolQgy fl.'om. th(> Citizen's Alal'm System 
th'\:.-lnVJw·nt 1'01' lt~. umJl\H~ a.pplici.l.tiol'l. The technical :risk is considered 
tilw.uul Un' .. lv,;"Hubh:- ind\lstl"ial base lal'ge. The extent of the market 
,unt \HIN' ,It'\'l'pt,mt:t'' is judRt.":d to b(~ l1'lodel'ate. 

1 
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Hardwal'e Development 

EVALUATION No. 1 6 6 

TITLE: Conversion of NOll-Secure Buildings 

PROBLEM AREA: Corrections - Security 

OESeR IPTION: 

The overcrowding of local jails and othel.' correctional institutions and 
the advent of correctional innovations such as half-way houses luake it 
desirable to rapidly develop and inexpensively convert existing structures 
into facilities capable of serving m.inimum security detention pLll:poses. 
A secol'ldary objective would be to provide nonperm.anent conversion 
capability thereby permitting the return of the building to its original 
purpose and to provide for flexibility in use of the building, 

It n1.ight be desirable to use the building as a ten1. porary jail facility for 
a period of time and later permit inexpensive reconversion to a "half-way 
house" type of structure. Concepts for such building conversions would 
have to meet various applicable building codes and would need to be 
coordinated with the National Clearing House for Crimi11al Justice Al'chi­
tectul'C. 

This project would utilize and cool.'dinate the application of new lnaterials 
concepts, new security devices currently under developluent or planned, 

-.t and propos ed developments of hal'dened windows and doors. Of particulaJ: 
interest would be concepts for movable walls which are lightweight and 
hEi.rdened for security purposes. Because of the n1.ultiple usc of such 
buildings, esthetic design aspects will be considered. 

This project will review the current state of the art for suitable materials 
and devices and will integrate them into a pilot structure for test and 
evaluation. 

.... 
EVALUATION CRITERIA: 

TECHNICAL FACTORS APPLICATIONIECONOMIC FACTORS 
MITRE 

R&D CIVIL PROBLEM TECH- TIME TO DEGREE OF EXTENT MANUFAC- USER 
AREA NICAL DEMON· IMPROVE· OF TURING ACCEPT- FUNDING FACTORS 

RISK STRATE MENT MARKET BASE ANCE 

1 3 3 0 2 3 1 A 1 

COMMENTS: 

It is anticipated that many construction and remodeling contractors could 
accomplish the conversion. Therefore, the manufacturing base as judged 
high. The degr~~e of improvement over that which can presently be 
accomplished is considered low . 
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Hardware Development 

EVALUATION No. 2 5 

'TfTf..E: In~ pr tJV(td Ino titutlom.tl Lo eking Sys tom 

PROBLEM AR.EA! 

OESCRfPTIONi 

Corrections - Security 

... 

l'tm I.lUl'tH;m~ of tlnn pX'(jj(~d it; t() pl'ovide correction institutions with 
}ughly rt~liiJ.ble loeke which can withstand the abuse of the pri1)on environ­
trwnt. A further obj(H~tiV(: h; to combine such improved locking devices 
w1th aft tlrtdlltu'y sYfltcm to mdicat(~ whethe1' or not the lock mechanism is 
truly ('nt~ag(~d d.tl.d th(~ dO"l~ is l(,cked, 

'nw uHwt{'r control of the system to be developed should be activated from. 
a ('('ntt.'.ll pomt. Ind.wi<1ualized control should be provWed to the cor1'ec­
tHm ofn';{~rt; and trw c{mtn.in{~d inmate. In the latter cas e l an inmate is 
Htv~·n the tapaoHUy of locJdng his individual cell to prevent access by 
HOWl" lnrrmt(~8. Indication 01 a secured lock should be given at both the 
(NJtl'al ('ontrol point rUld locn.lly itt the locking lnechanisln. Any indication 
nhnnltl ttltH> \w providtHi if the lock lllcchanism doesn't engage on cOmlnand. 

'rIB' nwtallatimt o! hnpl'ovt~d institutional locking systelns pl'esent different 
pi'oblNlHi for l.'t'll'o!it and m·w applications. The retrofit system requires 
tilt' l'(ia.dy adaptation. ttl existing hardware and components whereas the 
JWW apphcatirm iJllow$ [or inc(:ll'pol'ation as pal't of new architectural 
fl.landku'r)s. In ('itlwl: {',lS~ I low C()st, equipment comlnonalitYI and trouble 
tl'l*(' 0lwl'atuJl1 iU;'(~ dtHJi1'cd, Extensive cooperation with both correction 
uUJt~tulwl\n ':I.l\d industl'y an' anticipat(~d. 

r:;VALUA rrON CRJ're:RIA: =--TECHNICA l. FACTORS 

nCHot 
NI(;At 
ruSK 

COMMENTS: 

,;w~r-~~~ 

~E TO ilN 
De 
STR 

MON-
ATE 
~~ 

2-

DEGREE OF 
IMPROVE .. 

MENT 
~~~ 

1 

APPlICATIONtECONOMIC FACTORS 

EXTENT MANUFAC- USER R&D CIVil 
OF TURING ACCEPT- FUNDING FACTORS 

MARKET BASE ANCE 

Z 3 2 B 1 

Tlw h'~ hmt'.1i 1~i8k ami th(" hmtl to d(~mOn$tl'atc feasibility are considered 
HlfHlt'l·,ttt'. liuw(Wt'l', wlllle th{~ anticipated improvement allows for more 
'un\7~'mf'nt upN~ation it do(;-s not provide rOj: any new capability beyond that 
.}V k\il.\hh~ with. l')resNlt :rn\ul\lo.l locks. 

i· 
1 
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j 
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\ I 
II 
11 
I! 
II 
1 
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~ 
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Hardware Developll1.ent 

TITLE: Perimeter Security 

PROBLEM AREA: Corrections -, Se curity 

OESeR IPTION: 

Correctional institutions and detention facilities employ secure bound­
aries around their perilneters to prevent unauthorized entry and exit. 
Security is cun'ently provided by both mechanical and electronic devices 
supplemented by guard forces. The incidence of escape from m.inhnum. 
security facilities appears to reqUire a more effective perimetel' security 
system. At the same t:i.lne, a requirenlent exists for devices to reduce 
the manpower currently devoted to perimeter security. Such devices must 
be economical, reliable, invulnerable and offer a very low false alarm 
rate. 

A need therefore exists to adapt current military intrusion prevention 
technology to the criminal justice system.. This tel::hl1ology lnal(es use 01 
beam interruption alal.'1us, capacitance devices, sonic alarm system.s as 
well as lineal.' pressure and electronlagnetic sensor systen~s. Other ., 
sensor systems could operate with inrnate-coupled autoU1.atlc accountabll1ty 
devices such as wrist band RF transmitters. 

This project will review the state of the art for i,ntrusion sens~rs and 
related equipment and will develop concepts for mtegrated perlmet~r , 
alarln and guard systems to use the latest pl'oven technology. Engmeenng 
models will be developed for the luore pronlising components and tested 
in simulated perimetel' security systexns. Experilnentation will be 
undertaken to develop the most effective operational lnethodology. 

EVALUATION CRITERIA: 

TECHNICAL FACTORS APPLICATIONIECONOMIC FACTORS 
MITRE 

TIME TO DEGREE OF . EXTENT MANUFAC- USER R&D PROBLEM TECH~ 

AREA NICAL DEMON- IMPROVE- OF TURING ACCEPT- FUNDING 
RISK STRATE MENT MARKET BASE ANCE 

I 2 3 1 2 2 1 A 

COMMENTS: 

CIVIL 
FACTORS 

1 

Industry motivation in this area ~hould ,?e high because of the many ot~.er 
applications for perim.eter secul.'lty devlces~other ,than around correcb.on~l 
institutions}. The most important part of t11lS proJect could be the state...af­
the-al't review and engineering analys is of system effectiveness. 
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Concept Development 

EVA LUA TION No. 

TITLE: Autun-w.ted Inmate: Accountability System 

PROBL£M AR E:A: Correctionsw Surveillance 

DESCRfPTION: 

SlfffUiirunt IHaUpfJWu:r. in corrcdional institutions is consumed in inmate 
lwdy u.mnta which arc p(tr!ormcd four to six. times a day and involve up 
to 1;)000 IJl1l'H.l.tes. Automt.l.tic systems which could relieve the guard force 
of thw D.8oignrncnt would contribute rnaterially to more effective and 
tHtft'r utihzation of manp<>wer. Concepts to meet this need include cooper-
111:111(' au W{~ll fi.El rwncoopcl'a.tivc aye ternS. They could utilize devices based 
on IU;-; tl'aJlamissicJn of CCHl<~d, individualized signals) magnetic signature 
dC'viccs t,):r simple C()OpCl'ative reporting systems such as button pushing. 

Sta.tt! .. o! .. tho ... urt rtF trnnsl't'1ittcl'S exist in medical resGlarch which are 
tunal! {lPough to be! placed into stcfd wrist bands cOlnpl,ete with a power 
onurn~ nuUi('icnt rOl' ono yea.r's operation, They could be used upon 
autornaUc' intel'l'oga.tion to p~~.pvidc both prisoner identification and location 
data m a mmco()pe;t"t~.tivc ("5)eJl:htl(mallnodc. Magnetically coded wrist 
banda tmtld IH~ uSNt dUl'ing prisoncl' movement through special barriers 
to ~liv(' fJlmila.l' ludic[ltiOn.S in a Inodc requiring some prisoner cooperation. 
C(4nh'al eomput<u's would scan such data periodically, or on demand, and 
would ~'lth('l' l'(~P(Jl't on the absencc of an individualized signal from the 
total l'oal<'r 0:\.' thn location o:C a speciaUy selected signal source. 

'!'hw projert will l'cvicw the ~ti1ity of current technology for this applica­
tim\ and H('ll~Gt the morc pl'oInising concepts for laboratory evaluation 
.uul t(\Gt. Bngin(~(~:dng ruodcls for operational evaluation will be developed 
tU1' tlwnluBt eos t .. t~£[CCtiV{l (~oncept. 

EVALUATION CRITERIA: -IE CHNICAl. MCTORS APPLICATIONIECONOMIC FACTORS 
·:'#;.:'1'<;'-;>~',';"_1p~?c. ~~:q,,--~"'4;~>;~ 

TECH" 
NICAl. 

TIME TO OEGREE OF EXTENT MANUFAC- USER R&D CIVIL 
DEMON, IMPROVE- OF TURING ACCEPT~ FUNDING FACTORS 

RISK STRATE MENT MARKET BASE ANCE 
"'~ """"",--

2 3 Z 1 2 B --COMMENTS: 
StU'('t.!mdul d~'v('lupnH'nts in this area could provide new or substantially 
impl'~)VNt lnt'thods lOl,' counting iru-l1atcS. Specialized system components 
\.~o\lld lir:mt tht' n'1an\J!M~t\Jl'ing base. 
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Hardware Develo ::)lnent 

EVALUATION No. 21 5 15 \ B 11 

TITLE: Mobile Detention Facility 

PROBLEM AR EA: Corrections - Officer and Irunate Safety 

DESCRIPTION: 
Irunate transportation has becolne a major probleln due to the need £01' 
frequent inmate transfers between overcrowded cOl'l'ectional facilities I 
and to transport prisoners awaiting trial or imnates serving as witnesses. 
These requirements involve the use of guard personnel as well as inmate 
restraining devices to protect the guards during f1'equent intervehicular 
and interbuilding transfers. 

The use of mobile, trailer -type) detention facilities capable of being 
parked in secured open spaces l not necessarily near CUl'l'ent jails or 
courthouses, offers the promise of overcOlning some of these p1'oblems. 
The trailers could also be used to temporarily house inmates of over­
crowded local correctional facilities. 

This project will examine concepts for lightweight, secure trailer 
construction l SOlue with sleeping and personal hygiene facilities) and 
others with cooking and mes s -hall equipment. Methods £01' operating 
these trailers both in the transportation mode and in the temporary holding 
mode will also be addressed. In addition) requirements for building 
modifications to improve the utility of the Inobile concept in reducing 
guard service rer.luirements will be examined. 

EVALUATION CRITERIA: 

TECHNICAL FACTORS APPLICATION/ECONOMIC FACTORS 
MITRE 

R&D CIVIL PROBLEM TECH- TIME TO DEGREE OF EXTENT MANUFAC- USER 
AREA NICAL DEMON· IMPROVE- OF TURING ACCEPT- FUNDING FACTORS 

RISK STRATE MENT MARKET BASE: ANCE 

2 2 2 1 1 2 2 B 

COMMENTS: 

There may be civil factors to consider concerning this dev(~lopment if it 
appears the inmates are being shipped around in small boxes like caged 
animals. The larger trailer concept will probably not encounter this 
reaction. 
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REIHJCff! oPPOrt'l'UNITIICS FOR. CR.IME 

TAR(}E~r VUIJNERABIl.ITY 

a. CtJt't .. E{f('H,~Uve Security Alarm System, ....•........ 

h. InlTu'oved Hardened Doors and Windows ............ . 

,~. Lightweight Body Arrnor .....•.•.•.............. 

rt Rf':!;itlcncc/13uslnctl8 Lock Systems ...•............. 

f. 

g. 
h. 

Harthmed Ca.sh Registers ••.•...•.. 

Pnlliliv(l td~ntification Credit Cards ... 

nata St'c:u:rity 'l'ochniqucB ••..•..•.. 

Al'chitcct'Ural1)Mlign Concepts ..... . 

.. .. .. .. . .. .. .. .. .. .. . . 

• .. f' .. 

... ~ ...... 

t. P rop(~rty Tagging ilnd Identifi.cation Systems ..... . 
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Hal'dware Developluent 

TITLE: Cost -Effective Security Alarm System 

PROBLEM AREA: Crime Detection and Repol'ting 

DESCRIPTION: 

This project provides for the development of security alarn.1. systelns fo1' 
residences and small businesses which are lower in cost, n1.orc reliable l 

and with lowel' false alarm rates than currently available systems, 

To reduce high cost of installation, a FY 73 development project is 
underway (final report, June 1973) to investigate the feasibility of using 
house power lines for transmitting information within and between 
structures, 

Four major activities are proposed for follow on. To further reduce 
hardware installation costs, developm,ent of conductive translucent tape 
will be undertaken, To reduce false alarms, a pick-resistant intep'atecl 
shunt lock will be developed. In1.proved breaking and erltering sensors 
will be developed; including new approaches to detecting window breakage 
such as "conducting" glass. To decrease installed systelu cost, concepts 
to extend the utility of a single receiving/display terminal over a greater 
nurnber of alarm installations will be exmuined. 

EVALUATION CRITERJA: 

TECHNICAL FACTORS APPLICA TlON/ECONOMIC FACTORS 
MITRE 

CIVIL PROBLEM TECH- TIME TO DEGREE OF EXTENT MANUFAC- USER R&D 

AREA NICAL DEMON· !MPROVE- OF TURING ACCEPT- FUNDING FACTORS 
RISK STRATE MENT MARKET BASE ANCE 

3 2 2 2 3 3 3 C 1 

COMMENTS: 

This is potentially one of the most broadly applicable developments unclel' 
consideration. It could have a direct impact on crime reduction if low 
cost, low false alarm systelUs are successfully developed and widely used. 
Market considerations and design for low cost are extrelUely important in 
order to achieve wide use . 
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TJTL~: 

PROBLEM AR EA! 

DESCRJPTION: 

'l'arge t Hardcmng 

Hardware Development 

EVALUATION No . 

IhHil,'{j Hnd wmdilws d.l'e.' tlw IjhviuU8 pOint ()f entry in most burgla.ries, 
Wialt· tlwJ.·r~ hiMJ betm ('onoidl:ralJl(~ design effol't on these items for many 
yc·.u,'o I UH:r{~ art· addttwnn.l HHIH'ovcments stemming from new technology 
whu h ( fmid b(~ naade. f)t~y(dOpmellt Ol new window materials which al.'e 
1I1w 1tI uwt _mel lJUrgl;:\.l' X'(wistant has heep suggested. New door designs 
w}udt "w lwtt('r .wcommodn,tc advanced security systems are also candi­
d,t1f'n !IU' df'vel,ol)lm~nt. The guidelines and standal'ds presently being 
afwt'tHM{'d tty Uw Nat.iotnd IltU'cau ()£ Standards which define sec\'1.rity 
lwr!nl'wmw f ' utandilrda iDr d()()l.' Ulld window systems and the subsequent 
tNjtms~ to Utt·«t thefH' specified sta.ndards will be useful in identifying 
.uhhtwnal dev('loprm'nl ObJN:tivOf;! and concepts. 

'1'., nlt't't th('o(' tJljje'etlvNJ, a, pl'ogl'arn is proposed 011 new door and 
wUHlow (h'lHHtW, Imsl!d on Lllt' best a.vailable technology .for achieving 
va.r.ymg h'vt-lll t)f utahHl hal'dntHls. Designs fo:r single Ul1.it and multiple 
dw('lhngH J tlnw.lllmatUNi8 1 wal'(~houS(Htt alld public buildings will be 
\(mUUh'l'Nl. Mwiunun P('l:£orn1al1C(~ levels will be defined for cliffel'ent 
dllll), and wmdow tYPNJ I ilwludingthc l'cquh'cd capability of components 
aut 11 ~w grlllu, It',UlWS J hi:ngNI', dc. Equipment samples iabricated by 
:nuhmtl'y !mpplwl.'O will l)(~ fid<1 tested and assessed fox protective capability. 

EVAL,UATION CRITERIA: 

f
~-.. ~. ~.;:: .~.::~~;;:;.-~~~'";;:" .. ~~~.~~~ .. ";%l:-~~~!;~J-~ 

TeCHNICAL FACTOR 
MilnE =~:"<;""'C:'C."""". <""""'''''''"""-""",.",,,"," ''''-

NtOlll,EM l'ECH- riME TO 0 

I 
AnnA NtCAL OEM ON- I 

mSK STRATE 
)c:'::1:>';'~':i_~,,;_~_,,·-,;:~: ';';:;--~'.' :.". -',:-::!'; , ~J;. ;'.~~~.~::~.:-~~~ ~ 

" ~ ~ 
J;t~::t~~~-;;:;::;;;:::.:t='''''~; ;::._~~:x~:'~.;';!. __ ':¢~",; ~r.:':":l:~:-~~~.~;t';i~ 

S APPLICA TlONtECONOMIC FACTORS -EGREE OF EXTENT MANUFAC- USER R&D CIVIL 
MPROVg. OF TURING ACCEPT- FUNDING fACTORS 
MEN! MARKEr BASE ANCE 
;,';1.,,--

~ 3 3 3 C 1 .--
COMMENTS: 

'l'hm lU"'JJ(Tt h •. m ~ln ~'xtl't'mt'ly large lnal.'ket potential and industrial base. The 
,'~tN\t ut 'lVl}lH~~llnhty "uHllow ~:ost wiU be Ul'\ inlportant consideration in 
eH'lN'tmn un!,." d('HI~~n9 i'm,' d~'vl'lopnH~l'lt and te<st. 

r 
\0 
I 
" 

I 
) 

\ 
t 
I 
1 
\ • 

Hal'dwal'e Development 

EVALUATION No . 

TITLE: Lightweight Body Al'Ul01' 

PROBLEM AREA: Safety During Police Opel'ations 

DESCRIPTION: 

Under the FY 73 equipnlent development prog:t:am l a lightweight protec­
tive garment that can be worn by public figtll'cS fOl.' p:rotection against 
small handguns (including the, 38 calibcl' police special) was designed 
and underwent initial tests. The test results were very encoul'aging, The 
new materials employed (Dupont PRD types) we14 e significantly bettel' than 
any similar nylon types previously tested. COllsidel'able interest has been 
expressed by the police com.m.unity for garments luade of this material 
and specifically designed for law enio:l'cel'nent personnel. 

It is proposed to extend this pl'ogram into FY 74 and to undertake activity 
in two general areas. Firstl the sport coat garment developed in FY, 73 
will be transferred to field test for evaluation. Second l garments st.utable 
lor police and FBI needs will be fabrica.ted hon'l these new ma.terial~ and 
tested against luore extrenle tIn eats I cnvil'om1."lents I and dan"lage crl.teria 
than are faced by key public figures. Designs to withstand penetration by 
knives and pointed weapons (of particulal~ intel'est to prison guards) will 
be eluphasized. 

In addition to penetration protectio111 blunt h'atU11.a effects will be con­
sidered in the overall protection provided by the garments. Support 
from the Land Warfare Lab and Edgewood Ars cnal will be continued in 
the matel'ial procurem.ent and testing phases. 

f~VALUA liON CRITERIA: 

TECHNICAL FACTORS APPLICATIONIECONOMIC FACTORS 
MITRE 

TECH- TIME TO DEGREE OF EXTENT MANUFAC~ USER R&D PROBLEM 
AREA NICAL DEMON· IMPROVE· OF TURING ACCEPT- FUNDING 

RISK STRATE MENT MArtKET BASE ANCE 

2 3 3 2 2 - 2 2 B 

COMMENTS: 

CIVIL 
FACTORS 

1 

This project scores high on technical factors because of th,e successful , 
t~sts to date. There appea:rs to be no reason why the contmued systematlc 
development and testing of these new garments should not be equally 
successful . 
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HaJ:dware Development 
~---------'-------T~~'--r-~~'-1 

EVALUATION No. 

TITLE: 

PROBL.EM AREA: 

DESCRIPiION: 

'1 iiI'; Pl'HJ"( t HI liu'p(tpri Itt ;~pplying JWW technology to locks and locking. 
liylj~(HW m tJX'dPl' to lUl!'l'OVC i t~H.:'ir ('f!(~ctivcness and :reliability. The 
~.~ihwl';tfHhty fJj' ff'fHd,<uc:('s dnd bUiJincss(l!~ as well as multilock usel.'S 
rHI.~ 11 MI lIrltf-lr; I ii dHwlo J puhlk buildmgs, and other similar facilities 
tIt I'll k·tl,·!t·ahng t('(hniCl1WG 18 of obvious concern. Methods for 
iHlthtJ1tfl'llly IHu'demng door .lfld window locking systems ,are needed 
ttt t'e'cltH /.' tht· frf'(luem'y of unauthol'bH~d entry. 

Fu1' l'Nlltl,'ntl.ll ;lpph('ahcJl1H, low C(,st and retrofit ease are of impor­
t.UJt I', HI.WUWlW apphc.ltifms havt.\ similar objectives as well as 
.HlthLwHill rt~f!\ul'NrH!nlH fHldt as a reprogramming capability fOl' hotel 
tUtd UUH (. htHl(hnJ,~ lo(,}>"g or sp(~dal purp()sc locking systems for high­
IJ "I 1l1?lty arc"an. 

l,:tttirt Ilm1('1' thiH pl·H~p.·.ml \\,111 induch' nt~w lock developments stlch as 
wtl'1p·,\tl'ti ulmnt IlJdw wl\1('h Involve nn interrace with reliable burglar 
.11:H'JUlI. In .uJei1tltm, tlH' f(·a.Slbility of finge,'rprint activated and voice 
,tt t1\ .llc-d lodtn wlll ;\100 he l~>='llninC'd. Close coordinati()n will be 
m.Huf.uw·tl wIth l'{·l.ltNl NILI':CJ -l;UPP()l-tcd development proje..cts. 

EVALUATION CRITERIA: 
TECHNICAL FACTOR S APPLICA TlONIECONOMIC FACTORS 

.,":-:: :.--:' ":"';~:$~~ ~~;;;:,_.'";!I;:"7,:;:,..;;;";~~~·· >r 

TECH· tiME TO 0 EGREE OF EXTENT MANUFAC- USER R&D CIVIL 
NICAL DEMON- I MPROVe .. OF TURING ACCEPT· FUNDING FACTORS 
RISK STRATE MENT MARKET BASE ANCE 

---':t.i.~~~~ 

l 3 .3 3 B 
~.:1"'<. __ 

COMMENTS: 

l'iw.rt' Ul ,1 LU'Rt' m~u·kc.:'t Itll' improved locks So that industry incentive in 
thw .U'(l,\ hi hlHh. Tlw d,'vdopment prt)jects in this area could be 
\ ~\rwuh·rt.:'\.i U\h'l'\'ssful if Pl'ototype denU)l1stl'ation inlmediately leads 
1H mrhu;!t;t'y i\daptwn Em' rnarketing. It is not expected that the more 
,UhMl\'l'd 10\'1<. dNl1HUU (iuvt)lving; say voice identification) could be 
th'lH",U'mtl'.ltNI Ul h.-sa than l tu ,) }'Cn.l'S. 

1 
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Conccpt Dcvcloprn~nt 

EVA LUA TION No. 

TITLE: Hardened Cash Registers 

PROBLEM AREA: Target Hardening 

OESCR I PTION: 
This project will provide for the developmcnt of a hardcned cash l'cgister 
to limit accessibility to the cash dl'awer and l'educe small business 
burglaries. It would e:>..1:end the exact change conccpt already in use by 
small businesses throughout the country. After the amount 0:£ the sale 
is punched in l the machine would l'cad the value of an insel'ted papa:r: 
bill and produce the correct change. 

The machine would eliminate the operator's accessibility to its contents. 
It would only be opened by armed personnel (once a daYI for eXLt111ple) for 
eluptying and refilling the change dispenser. 

Change machines £01' a single paper bill d;~nomination and postage stan1p 
issuing machines which accept a single denor1.ination paper bill are 
now used extensively. However I there al'e added requil-e111(mts and 
complexity if the machine is to accept several paper bill dcnonlinations 
(i. e., $1, $5, $10, $20) and issue paper bills as weH as coins in change. 
Recycling of paper rnoney originally accepted in payment as change 
imposes further complexity. 

The initial step in this progran1 will involve design feasibility and 
tradeoff studies and will include a technology l'eview of advanced 
electronic cash registel's presently on the mm'ket. Extensive industry 
cooperation will be involved. 

EVALUATION CRITERIA: 
TECHNICAL FACTORS APPLICATIONIECONOMIC FACTORS 

MITRE 
R&D CIVIL PROBLEM TECH- TIME TO DEGREE OF EXTENT MANUFAC- USER 

AREA NICAL DEMON- IMPROVE- OF TURING ACCEPT- FUNDING FACTORS 
RISK STRATE MENT MARKET BASE ANCE 

3 2 2 1 3 1 3 B 

COMMENTS: 

This may be a widely used devicc, particularly for the smaller "Mom 
and Dad" stores, if the development is succes s£u1. The manufacturing 
base is probably small if only the big cash register companies could 
economically produce the new rnachine. 
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• 
Concept Development 

EVALUATION 

TITLE: Positive 1. D. Credit Cards 

PROBLEM AREA: Property Identification 

DESCRIPT~ON: 

The increased rate of theft of credit cards, and their ascendancy to 
the status of primary target through mail theft and other n~eans, have 
made it necessary to make their fraudulent use by other than the 
owner more difficult. A correlary objective would be the development 
of means to trace a stolen credit card to the thief and as sure rapid 
apprehension of the fraudulent user. 

Technology is required to provide additional positive identification means 
to the user of credit cards. Such means might include fingerprint data 
if this could be obtained quickly and compared quickly and reliably at 
the point of use. Covert identification means could be considered in 
which data known only to the legitimate user could be read by special 
equipment from the card. Whether such special equipment is affordable 
at the point of use is a problem associated with this apprQ.ach. Sho~ld 
a fraudulent user be detectable, means lor ,covertly notifying thE;! police 
and tagging the suspect are needed for rapid apprehension of the suspect. 

This project will review current concepts relating to this problem and 
will select the most promising for further analysis and testing, if cost 
and operator skills limitations are considered acceptable. 

EVALUATION CRITERIA: 

TECHNICAL FACTORS APPLICAnON/ECONOMIC FACTORS 
MITRE 

PROBLEM TECHQ TIME TO DEGREE OF EXTENT MANUFAC· USER R&D CIVIL 
AREA NICAL DEMON- IMPROVE~ OF TURING ACCEPT- FUNDING FACTORS 

RISK STRATE MENT MARKET BASE ANCE 

2 2. 2 0 2 1 2 B 1 

COMMENTS: 
The project scores a "0 II in degree of improvement because of the already 
well develo:;?ed methods of attaching pictures or signatures to identify 
cards. Fully automated techniques to perform identification do not 
appear to be critically needed since sales personnel are typically present 
when credit cards are used. 

The project almost rates a "0 II on MITRE problem area since it is only 
the stealing of the card (robbery or burglary) that is critical and not 
its use. 
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• 
Cencept Develepment 

TITLE: Data Security Techniques 

PROBLEM AR EA: Data AcceSSibility 

DESCRIPTION: 

As mere and mere info.rmatien ef a sensitive nature is accumulated 
en criminals and their activities, the need becemes mere acute to. 
previde the necessary security fer these files. Care is necessary to. 
assure that accessibility to. this data is kept to. these persens er agencies 
whes e "need to. knew ii is valid, that the ebtained infermatien is net 
abused er dees net jeopardize the criminal. ceurt preceedings threugh 
due precess, and that the individual's rights to. privacy are net invaded. 

This preject will examine techniques to. previde the desired security 
fer such cemputerized data. The feasibility ef terminals equipped with 
persennel identificatien devices such as finger er veice prints will be 
censidered. Precedures fer preventing unautherized message intercept, 
data sterage tampering, er even data file destructien, will be identified. 
Preef ef cencept testing will be perfermed en a scaled system suited 
to. the needs ef the law enfercement and criminal justice cemmunity. 
The develepment ef apprepriate eperatienal precedures will also. be 
undertaken. 

EVALUATION CRITERIA: 

TECHNICAL FACTORS APPLICA TlONIECONOMIC FACTORS 
MITRE 

PROBLEM TECHo TIME TO DEGREE OF EXTENT MANUFAC- USER R&D CIVIL 
AREA NICAL DEMON- IMPROVE- OF TURING ACCEPT- FUNDING FACTORS 

RISK STRATE MENT MARKET BASE ANCE 

1 2 2 1 2 2 1 B 1 
~-

COMMENTS: 

The preject will require clese ceerdinatien with Search activities. 
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Conce t Development 

EVA LUA TION No. 

to 

TITLE; 

PROBL.EM AR EA: 

DESCRIPTION: 

R/.·n'nt rJ'!w;u'ch 1m. a d('vdop(~d information tending to explain the higher 
nWltit'.h(,'· 1,[ ( rlnw In ('(~rti.J.in high rise housing developments to the 
ahtH'nu' t.i! a. 1ivins-~ ,-'nVU.'fml"ilunt t! .. !rlllCd "defensible space ll , Architect­
ural t tim ('ptn hav<: IH'(~:n lmggcst('d which tend to provide this defensible 
1) pat (# l,y dlYlding la.rgt!l' lWU8 ing units into smaller gl'oupings permitting 
Ijt'Uf'!' fHU"lt·lUaJ:}('!.* and grea.t(~r c:omnlUnity coopcration, With such 
.i!!.luh·dural and iHH~ial l'(~gtru.cturing of large housing groupsj security 
rim tHo Nlh'Ul(t'U with flUl'vijillanc(~ and control techniques designed to 
lmth Pft'1;c'nt 0PIH!.1·tUllltiOS for (~l'ime as well as provide rapid response 
t.1 ,I t l'lmt> !Jltuatwn. 

t:lHfJetl ,.·l:rUut t;('lr-VW1()11 ('UUpI(Hl with a central control station permits 
rdatlV('ly low",eotJL Durvc.dllatH"c or large areas and enhances the rapid 
thHfMldl H£ ,ud to HHlividua.le in danger. Such a system also permits 
l't'lHo(r' hHking m.' f·l,(·(·tUl~ ()£ intrusion barriers to barr exit or entry 
til wllu,.·tudf'utn wHhont fJUffic:i(mt reason to be present and also allows 
1'~·UJ.ntl· ubtH'l'v,tLwn or o!!enders. S(~cl.lrity can also be increased by the 
IWt' n! .m t'lt'ctl'onk id(·ntifi(~ati.()n systcrn to control entry into the 
luntrllUJ'~ .U·t'~l and to l'('~'tu'd arrival at the destination apartment, 

'l'lufl JIl'oJ('f tWIll l'('vi('W snC'iologicalCl-nd <:l.l'chitectural data concerning 
tllf.' th'jt'Utnl,h' np:u'c nmct'pt and will integrate the application of 
I'kt l!'unu d('Vlt'NJ with ~mdl t<Hl<'t'pts to Cl'eate designs of secure living 
f.lpalt·lJ 101' it v.u'n'ly of publH' ilnd private housing configul'ations, 
H."t Hmm{~nd~\tHHm ('lllW('l'ning such intcgl'ul secure living systenls will be 
IH'''lMl't'd lin' tl":tl .md ('v,\luation in new public housing developments. 

EVALUATION CRITeRIA! 

TECHNICAl, MCTORS APPLICATION/ECONOMIC FACTORS 
MIlRf ft.'""", .. , ... ,. :;O~~::':;!~\:J,lt'!"-.e:..,<~ ;"~~..;.o~'o-~~,""=-~~ 

PItO£lt.~M TECH" TIME TO OEGREr: OF EXTENT MANUFAC- USER R&D 
AflEA NICAl DEMON- IMPROVE· OF TURING ACCEPT· FUNDING 

IlISK STRA'fE MENT MARKET BASE ANCE 
, '.~.'::~;.".:;':': ',\:;," . ·l·· .'r ~, f-r.-~:,: .. ·"-·til;>~':''i}'''''1«l~:;m:.- ~~;::;IIl.t~~ 

t ) ) G 3 2 3 D .. ... 
··x.:'tJ'I:::"."!.l.!it!;'.\'<.'...l>!.!t~· ),~~, ... 

COMM~~NTS! 
~l'l:IHl pl~H,it'd 1\ltl'81t1~h tweaust' of ita wide applicability and potential 
UU'lM\ I HH l't'thtnnf,t nh·,illRt, .. l· ... to -s tranger <:'rir:tl.es. It could be 
.Hb'H!nH!h·l·~~d ,~~ ,to G,,~p\l:r"l.t~· prograru from ESIP. 

... • 

CIVIL 
FACTORS 

1 

• 

• 

e· 

Concept Development 

EVALUATION No.1215171All 

. .• 
TITLE: Property Tagging and Identification System.s 

PROBLEM AR EA: Property Identification 

DESCRIPTION: 
Theft incidence can be reduced by incl'easing the difficulty of selling 
the stolen object profitably. Indelible identification of personal 01' 

commel'cial property would nlake it luore difficult to profit fron1 theft. 
Furthermore l the ability to identify a stolen object can assist in tracing 
it back to the thief. If batch-coded tagging were used l commel'dal 
goods stolen during transit could) for example I be traced back to a 
particular shipment. Tagging can be either covert to avoid rem.oval by 
the thief or. overt. If the latter I it should dan1age the value of the 
object if attempts were made to reluove it. Available techniques include 
scribing or tape labeling of personal articles, and engravingl die 
marking l and/or color coding for manufactured commercial goods, 
Marking with materials visible only under ultraviolet or infrared l'C;i.dia~ 
tion is also being used. Other methods utilizing trace quantities of 
rare earths have been suggested fOl' tagging of matel"ials such as drugs. 
Coved signatures could also be provided for reading by thel'mal or 
X -Ray lumines cence techniques. 

This project will review and evaluate the effectiveness of various 
existing and proposed tagging and identification techniques. Effectiveness 
will be related to the various potential applications I and demonstration 
testing will be performed to prove ~oncepts suitable for pel'sonaluse, 
for commer cial goods I and for overt and covert procedures. 

EVALUATION CRITERIA: 

TECHNICAL FACTORS APPLICA TlON/ECONOMIC FACTORS 
MITRE 

PROBLEM TECH- '" TIME TO DEGREE OF EXTENT MANUFAC· USER R&D CIVIL 
AREA NICAL DEMON· IMPROVE- OF TURING ACCEPT- FUNDING FACTOR 

RISK STRATE MENT MARKET BASE ANCE 

2 2 3 0 3 2 2 A 1 

COMMENTS: 

The market is large fOl' practical (low-cost) matel'ial 1. D. kits. While 
industry inc~ntives are high~ there appears to be p.muerous n0W technical 
approaches which could be rapidly demonstrated and possibly adopted by 
industry for distribution to the public. 

5-20 

S 



• 

• 

• 

nETr~C~rl('N AND REP(,)R'I'INO SYSTEMS 

.\l~ 

h. 
(' . 
d. 
t· • 

L 

f~. 

11. 

~ . 
i . 
l~ , 

x .. nay 'Wtmpfm De!l'cti<>n •• ~ •••••• , •. 

A(~hv(~ M(!H·ll .. W~a.pon f.ietaction System •. • • 
!-';XplU8iVNl Vapor O(~tection •...•••.....•. 

r'.~xplfH~iVf"tl T~'l.gging ami Detection .•....•. 

(';Hh-"'n' n Ala l'l'n Syst,(·fn. • ••...••.• 

V('I'hi('h" l;;m.(·r$~{"ney Cnll Syst('m ••... 

NiHht Viuhm AidH •••••••• , ••.••• 

.. .... " 

.. . .. " . . . 

... 
Stulf'U (,oIHin D('j(,(,tioll Syat(~m .•.•••...... 

· . 
• • 
· . 

fi •• 

. . . 
. . . 

5-21 

5-22 

5-23 

5-2'1: 
5-25 

5-~~6 

5-27 

5-28 

5-29 

5 -30 

5-31 



• 

Hardware Developm.ent 

TITLE: X-Ray Weapon Detection 

PROBLEM AREA: Weapons Detection 

DESCRIPTION: 

Hidden weapons are a continuous threat to public figul'es, court officials 
and passengers on skyjacked airplanes. Although weapon screening 
techniques are available and in extensive use at airline terminals, their 
accuracy and reliability are not completely adequate, llnproved methods 
for rapidly screening large num.bers of people for hidden weapons are 
desirable. 

The objective of this progralu is to develop a very low radiation exposure 
X-Ray system for real time detection of sm.all weapons hidden on individ. 
uals. Such a system has several advantages over other weapon detection 
methods. The probability of detection of small concealed nletallic 
handguns, knives or similar objects is very high with an X -Ray system, 
and the false alarm probability is ve1"y low. Also, it is impossible to 
"spoofl! the system with covering material since the image fonuation 
results from X-Ray pel1.etration. The principal issue is dose l'ate 
uncertainty ,and the technical problems of whole body imaging. 

The National Bureau of Standards is initiating a program with the Bureau 
of Radiological Health to establish dosage standal'ds for humans in non­
medical applications. The cOTollary problenl of the mininlU!U exposure 
needed for weapon detection is the basis of this candidate project. 

The feasibility of attaining a very short dUl-ation, intense bealu will be 
assessed, ill addition, the feasibility of combining new developments in 
image retaining, electraluminescentpanels with image enhancement 
techniques will also be examined, Extensive industry participation will 
be involved. 

EVALUATION CRITERIA: 

TECHNICAL FACTORS APPLICATlON;ECONOMIC FACTORS 
MITRE 

R&D CIVIL PROBLEM TECH- TIME TO DEGREE OF EXTENT MANUFAC- USER 
AREA NICAL DEMON- IMPROVE- OF TURING ACCEPT- FUNDING 

RISK STRATE MENT MARKEl' BASE ANCE 

2 2 2 2 2 I 2 C 

COMMENTS: 

Civil factors could preclude this project. While presently rated "1" it 
could be zero if the l'adiation question is not resolved (i. e., how much 
radiation is permitted) . 
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Concept Developm.ent 

EVA LUA TION No. 2 5 

TitLE: Att1v(~ M{~tal. ... Wcap()n Detection System 

PROBLEM AREA~ 

OESCRIPTION: 
IU'!i1'ovetJ nwtlwdf:.l lor ra.pidly screening large num.bers of people for 
hiddtHI 'JIf"'.tporw arc n~quircd.. Of special interest arc methods for 
dH"c;ldng N)l'r(~(;tionfl institution inmates for concealed, improvised 
wt.U.ilmlw. AHhougl'l paslJ .. thr()ugh portals are now used at airports, an 
ildv;mt::nd rrwtal .. weapon d(!tection system with higher sensitivity and 
lJ(·tt,~:r difJel:ilrtirw.tiop is dC8ir(~d. 

InlagillM ny.HtenlD operating in millimeter -wave, long -wave infrared, and 
Ultl·~tfHHHC l'egiona 0.££01' potential for n1eeting the desb:ed. objective. An 
"ttH)('f.Wmmlt of the etate of the tU-t and availability of existing industry­
rn,.mhlt;(~d hu:rdvnu:e fOl,' ill! three approaches will be undertaken. Concept 
d(~v(·lt.lljmont ~ttld testing of selected systems will follow the technology 
dtHH't,wrnCnlt plHHH! and the feasibility of incorporating a system into a 
palJo .. thl'.'tHlgh portal H.ccoptable lor corrections institution use will also 
lw ('x.nninml. 

EVALUATION CRITERIA: 
-INICAL FACTORS APPLICATION(ECONOMIC FACTORS 

TECH .. 
NICAl 
mSK 

riME TO DEGREE OF EXTENT MANUFAC- USER R&D CIVIL 
DEMON- IMPROVE- OF TURING ACCEPT- FUNDING FACTORS 
SmAlE MENT MARKET BASE ANCE 

"t:fr~~i~""" 

Z 2- 3 1 2 C 
'~-'>1:'}\~"""'~ 

COMM~NTS: 

It uI.HHmmNl tlw,t only projects offcl'ing a m.casurable degree of improve­
Ult'llt W Wt'apnns dl\t(;~ctiQnwin be considered, hence the "211 rating in 
unra'OVl"UwXlt t\VNl though pl'(~S(mt day n'l.etal dc.tectol's are fairly good . 
. trnpl'OVt"nwnU (;'0\\1<1 C()Vt~l' lo'.vcr false alarm.s or systen1s to scan large 
n,'Owdf1 m r(;-~:d tum; • 

1 



• 
TITLE: Explosive Vapor Detection 

PROBLEM AREA: Explosi vc Detection 

DE SCR I rill-ON: 

The purpose of this project is to den~onstrate the technical feasibility of 
using sensitive and reliable instrumentation to detect concealed explosives 
by means of their characteristic vapors. Unfortunately, the data available 
on the characteristics of the trace gases (;nnanating frotn explosives are 
limited. (A study sponsored by the FAA has reported the vapor pressures 
for several explosives and the U. S. Army has characterized the gases 
coming from military dynamite.) There is therefore, an initial need for 
an extensive study of explosive vapors, including identity, rate of 
etnis sion, and the effect of barriers such as wrappings or suitcases and of 
dilution by turbulent air. 

It is anticipated that vapor chal-actel-ization and equipment evaluation will 
best proceed as a combined task. Both precision laboratory equiplnent 
(gas chromotograph - mass spectrometer combination) and comn~ercially 
available sniffer /analyzers will be used to analyze and identify the vapors 
from a range of sample explosives. The benefit of selective preconcenti-a­
tion prior to vapor analysis and the effect of explosive aging and time 
dependency of vapor species will be considered. 

1£ successful, this program will establish instrument sensitivity and 
detectability limits for specified explosives and will offer guidance to 
potential users of explosive vapor detection eqnipment. 

EVALUATION CRITERIA: 

TECHNICAL FACTORS APPLICA TlON/ECONOMIC FACTORS 
MITRE 

R&D PROBLEM TECH- TIME TO DEGREE OF EXTENT MANUFAC- USER 
AREA NICAL DEMON- IMPROVE- OF TURING ACCEPT- fUNDING 

RISK STRATE MENT MARKET BASE ANCE 

1 1 2 3 2 1 1 C 

COMMENTS: 

CIVIL 
FACTORS 

1 

Simple to use, reliable explosive detectors are not presently available. 
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• TITLE: 

PROBLEM AREAt 

OESCRJPTrON~ 

Concept Development 

EVALUA TION No. 1 5 

Tiw) Pl'o;lt!(" p1'ovtdlW for Ow dt:veloprnent of a practical system(s) for 
·'ta}~HUlHu wxplfJf.li .... c.w with iJ.dditivC8 during manufacture. 'Tagging 
1}Yf$tt'nm '1l·1~ lHtr·ndc·d tl) fadlitatc hoth the detection of concealed 
N~p1rHHVt.W a.ml tlw pr(~ ... and post .. detonation determination of the origin 
HI tlit., f' xph)tH 'Ina. 

'rlu' imh,tl phaEH' '1£ thifl pl'C)g:ra.rn will involve technical as s es sment of 
mt'flltHlu 1m' ('Xpl()tllV(~ t::lgging and idcl1tiiy several industry con-
11'.u to tIl b(~ l(!L undt'l" it tedmology development phase. The following 
Ip,n~ maJIH' HrtlvltHHJ Coutpl'ise th(! technology development phase of this 
!li'tlg l',UU: 

• IUV!'(illWllwn of uwthods based on atmospheric sampling. 
• InVNJl:lgutwn of tnet}wds based on the excitation of trace atoms. 
• .IU\'t·!Higati(Jf} of analytical methods suitable for taggant 

Hll'tltHir'atwn and t11caSUremcnt. 
.. l~:valuatlOn of physkal Inarkcl·s. 
.. l;;valuation of udditionnl m,cthods of explosi ves tagging. 

In ,Hhhtum, m'w flwthoch, or (~xplo.siv(! tagging devised during this 
prur~r,uu lor tIll' PUl'!>o8e of perrnitting explosive identification or detection 
wH! 1m j,\,.,d U,i tNt. 

EVALUATION CRITERIA: 
<~~ :';:;V;'~r;:.'i';.::r.tW..;'.:r,;:t~tz~i!';<;t.~~~,,*w~ • 

'tECHNICAL FACTORS APPl.ICATIONIECONOMIC FACTORS 
fv""r"c Mllnf: 

PAOnUM 
AlttA 

HCU· TIME TO DEGREE OF EXTENT MANUFAC- USER R&D CIVIl. 
NICAl OEMON· IMPROVE· OF TURING ACCEPT- FUNDING FACTORS 
ruSK STRATE MENT MARKET BASE ANCE 

~""= 

), :) l. 2 1 1 B ... 1 
~,,;;.~.t:~1>'·.~;~.,l,1~~ 

~,~I'l"l\ 

COMMENTS: 

Glvd i,hturu ruuld dhmgc t~> .4 Z('l'O :rating if radioactive tags are used. 
It w ~HwunH'tl th,it unlJt raJ',' l\u.l'ths, lnicl'obullOOl1S, or other noncontro­
\ t<l'{Hiil t\'m~m}t m,\tN'iulu wHI be us(~d. 

1 

~ardware Developlnent 

L~LUATION No.2 8 8 

TITLE: Citizen IS Alal'lu System 

PROBLEM AR EA: Crim.e Reporting 

OESCR IPTION: 

'The purpose of this progratn is to l'educe as sauUs on individual 
citizens by providing the1'l1. with a means for reporting in real time 
where and when an assault occurs whether inside a building Ol' in open 
spaces. 

A component feasibility study was undertaken as pal't of the FY 73 
developm,ent program for an in-building alarm. which used a radio 
frequency actuator an.d building power lines for alarm translnission. 
'The proposed FY 74 effort will extend the system technology assessment 
previously initiated. COlupeting radio frequency and ultrasonic actuators 
fol' in-building application will be examined. Error-correcting 
techniques to assure low system false alarm rates will be considered 
and additional system-level feasibility demonstrations will be made 
with two different building scen.arios. In addition, methods for increas ing 
the system channel capacity and alternate Inethods of reliable alarm 
transluis sion will be ev::i.luated. Extensive industry participation is 
anticipated. 

EVALUATION CRITERIA: 

TECHNICAL FACTORS APPI.ICATlONIECONOMIC FACTORS 
MITRE 

TECH- TIME TO DEGREE OF EXTENT MANUFAC- USER R&D CIVIL PROBl.EM 
AREA NICAL DEMON- IMPROVE· OF TURING ACCEPT- FUNDING FACTORS 

RISK STRATE MENT MARKET BASE ANCE 

2 2 3 3 3 3 2 C 

COMMENTS: 

This project has wide applicability if properly des igned and developed. 
It is a continuation of FY 73 funded effort. 
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• 

• 

Hardware Development 

EVALUATION No.2 7 

TlrLE~ l)l] Synlcrn 

PROBL~M AR EA: Community/ Detection and Reporting 

DESCRfPTfON: 

'rhw Pl'oj(!ct provid(;'~j f(Jl' the nation.wide adaption of telephone numher 911 
tor t'cp(J':~ing and locating cl"im c. The primal"y area of importance will 
11(' to n~()mto.t·1 perform cost tl"acleoffs and to simplify, where possible, 
tlw ma.Jor 911 System alr(mdy in existence under the Institute. 

~!'h{~ mit~al ('!io,:t will be to continue the present ongoing Institute's work 
m tllHI ~1('ld and p(!1"form those technical analyses required in order to 
dt:-tcu:rumc the nHJst applicable design concept for the equipment. Several 
t)(HHHbl<~ tJYGtctn concepts will be considered. 

'rhiu proJ(~c.l also l,rovidcs for an impol.'tant neW area which will be the 
analynio and pl'climinary definition of the interface between automatic 
alarrn.oyntmnfi and the 9.11 Sys tern. '1'1his concept would be compatible 
wIth mtlwr t~,e 911 lion lme" or the 911 centralized system approach. 
Impl('m(>ntatH~n would be by rncans of an integrated circuit card which 
would a.t~u~pt .11~lm.t!1 f:l'om design.ated secul:ity DJarm systems, and after 
th(" rn'olHn: 1ll1LtO:tW.llJ would a1.ltornatically dial 911. Identifying informa­
lwtl, m.H~h an bmldmg dNlC:riptioll, a\ltomatic alarm type, confidence 
.ltW('IHHtH'nt, l"otlld bt! tone g(Ulerated and transmitted by 911 to the 
dwpatt:h open'aWl', Fire alal't11 and other data (critical health data) 
{.'ou1<1 hI' LOtH' IccY"d <lll.d.illso transmitted by the system. It is important 
that 911 han tht> cupablhty to accept minimal critical code identifiers 
and that ulH'h t(~(~lmiq\HH3 are compatible with 911 development. 

EVALUATION CRITERIA: 
,"",,::'!!>II , ~!!'>:;I'~ " __ ~o$ ~ ~ 

TECHNICAL FACTORS 
MITRE 

flROill~M 
AlmA 

'''''''-f'''---l~CH 
NICA 
RISK 

.. 
t. 

'"::;,~,=,.t.~~' 

.. ~ 

TIME TO 
DEMON· 
STRATE 

1"'''''''''''',-
3 

~ ~~ ~~ 

COMMENTS: 

DEGREE OF 
IMPROVE-

MENT 

1 

APPLICATIONIECONOMIC FACTORS 

EXTENT MANUFAC· USER R&D 
OF TURING ACCEPT- FUNDING 

MARKET BASE ANCE 

3 0 2 B 

CIVIL 
FACTORS 

1 

Nun' {'h'vQl1 fiYiltm~Hl ill'(! SlNl.dily being adopted across the country. It 
would 31>1H"+.\:: that 1£ tht' ll'lstit\l.tc iR g()ing to influence the design of these 
Hyt .. tl.'mo. 1 t lH 1)("C NHiil.l'Y to initiate a Pl.'Oj eC t in this al' ea. 

. 

~ . 

! 

\ 
1 • 

Hardware Developrl'lent 

TITLE: Vehicle Emergency Call System 

PROBLEM AREA: Crime Repol'ting 

DESCRIPTION: 

Thi~ project provides for the developnlent of a m.eans for transl1'1.itting 
a call for help by pel'sons in buses, taxicabs, tl'u.cks j and private 
automobiles in both rural and urban areas. 

The initial effort will include an investigation of several possible 
system concepts. These will be reviewed with DOT to insure com­
patibility with the roadside communication systems it has under 
development. Next, a feasibility study will be pel'formed to define the 
technical requirements of the system selected. Aftel' the technical 
requirements have been established and coordinated with LEAA and 
DOT, a conceptual hardwa.re development will be initiated. Pl'ototype 
equipment will be built on subcontract and feasibility testing conducted. 

EVALUATION CRITERIA: 

TECHNICAL FACTORS APPLlCATIONIECONOMIC FACTORS 
MITRE 

TECH· TIME TO DEGREE OF EXTENT MANUFAC- USER R&D CIVIL 

, 
.l 

PROBLEM 
AREA NICAL DEMON- IMPROVE- OF TURING ACCEPT· FUNDING FACTORS 

RISK STRATE MENT MARKET BASE ANCE 

2 1 1 2 2 2 2 B 1 

COMMENTS: 
This could get an "0" on civil factors if it is expensive and only available 
for the wealthy. It must also be applicable to bus l'idcrs, taxicabs and 
other users of the public highway systems. Car location methods must 
also be considered for a successful system . 
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Hardware Development 

EVALUATION No. 1 4 3 

TtTLE: Night Vwwn Ald~] 

PROBLEM AREA: Su:t'velllancc 

OESeR IPTrON; 

'filiI} ptfJJ(!(.t wIll providc' for the development of an improved night 
vwwn aul rut' law <.mJ()l'c:cll'Wut agcnci(!s. The initial activ~,ty will be 
lo l'('Vl.iWI tlw Bta,tu of the tU't of portable image intensifiers and deter­
minc' tIw key pl'oblern arcus a.ssociated with reducing cost and 
u:uproving p(!l'furmal1ce. This analysis will be performed in close 
fllHHHlatlOll with MrrRE in order to determine the opel" aUonal require­
rtu'nto [01' ituI)ol'ta,nt In,clors such as optical gain and resolution. The 
work of tIl<' NatHmal Bureau of Standards on testing performance 
( hal'il( tl'l'itJticH and setting standal.'ds for night vision equipl'nent will 
1w dmwly nwmtorml. 

• 

EVALUATION CR(TERIA: 

TECHNICAl. FACTORS APPLlCATIONIECONOMIC FACTORS 
MIlRr: ~·;t::;:<t:e'~';J;:;:::'·'it: .. I\tIt':~_ """""~ 

PRon~eM 
AReA 

TECH- TIMe TO DEGR~,E OF EXTENT MANUFAC- USER R&D CIVIL 
NICAl DEMON- IMPROVE· OF TURING ACCEPT .. FUNDING FACTORS 
RISK S'IRATE MENT MARKET BASE ANCE 
• '';'" .1-'i: ':.7::""c'':;'-.:;'' '':;:;: .:;;::;J;:~::;c';':::..:t-.:..~==-~~ f.>'--~, 

1 1 J 1 1 1 1 C 1 
_:::o,~w ~c:;~.:;:.\~~ --........" 

COMMENTS! 

SlH'\ M1 t ~)H'l'l mght u\trv('illalH"(' could have some adverse public impact~ 
Tit,' IH'Nh'nt n,'ltisism uI LgAA .. pm~chascd night vision equipment was 
noe nmtndt'l','d qUltp ,ldVt'l'S(\ ('nt)\lgh ttl rate this "0" on civil factors (but 
.1b'lHHI t}" 

• 
Conce t Development 

EVALUATION No. 1 

TITLE: Material C;overt Tagging Techniques 

PROBLEM AREA: Search and Pursuit 

DESCRIPTION: 

There are cases where undercover agents l11,\tst identify goods or 11.10ney 
with covert markings in ol'dcr to improve the pl'obability that tho s\.lspect 
will1'etain the evidence in his possession, In son1e situations involving 
undercover work, the act of marking may also have to be covert. The 
use of fluorescent powders 01' liquids, wUh the rn.arldl1g becol11.ing 
visible under UV light, is widely used. Unfortunately, UV 01' IR sources 
are commonly available and can be used by the criminal as well as by 
the law enforcement community to check for the presence of incriI:n.inating 
markings. 

New m.ethods of covel't mal'kings al'e dc-sired which al'O as easily 
applied as current methods but which al'e less easily detected by the 
suspect. Trace quantities of rare elenlents 01' cOlnpounds applied with 
the new strength adhesives are e~amples of new covert gagging methods 
requiring investigation. Other possible candidates include radioactive 
materials applied in such small quantities that only vel'y sensitive 
laboratory,.type instrUlTIentatiol1 can detect their pl'esence, 

This project will :t'eview and evaluate pl'mnising new concepts fOl' the 
covert tagging of nlaterials and will perfol'lTI e~perin1.entation whel'e 
appropriate to pl'ove the concept. 

EVALUATION CRITERIA: 

TECHNICAL FACTORS APPLICA TlONIECONOMIC FACTORS 
MITRE 

DEGREE OF MANUFAC- USER R&D CIVIL PROBLEM TECH- TIME TO EXTENT 
AREA NICAL DEMON· IMPROVE· OF TURING ACCEPT- FUNDING fACTORS 

RISK STRATE MENT MARKET BASE ANCE 

1 2 2 1 1 1 1 A 1 

COMMENTS: 

This is a rather ~-.)ecialized development £01' undercover agents. It l'anks 
low on MITRE's v;eighting and is rated low on manufactul'crs potential 
because of its highly specialized nature (1. e" rare earth compounds). 
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Hardware Development 

EVALUATION No. 3 

TITLE: Stolen Goods Detes:tion System 
; .... "': 

PROBLEM AREA: Crime Detect'ion 

DESCRIPTiON: 
The solution of crimes of theft and the rapid apprehension of the thief 
would be materially aided by devices which alarm security forces to 
the presence of stolen goods or perhaps even to the act of stealing. Such 
devices have been postulated for thefts ranging from shoplifting to the 
theft of expensive items from warehouses or transportation carriers. 
Methods for initiating alarms which have been proposed range from 
radioactive tagging to the use of small, inconspicuous and inexpensive 
RF signalling devices which respond to interrogative signals when 
passing through checkpoints. RF signalling devices can also be used to 
indicate unauthorized movement of articles such as boxes and crates 
stored in warehouses and, furthermore, can serve as locating beacons 
for security forces responding to a theft alarm. If movement of the 

-goods is authorized; alarm can be prevented through coded inactivating 
signals. Miniaturization of electronic cir'cuitry 'and power sources 
through solid-state techniques, and the potentially low cost of such 
equipment through widespread usage, make a variety of RF tagging and 
locating devices feasible. 

This project will ass ess requirements for detection devices for a 
variety of theft situations and will review concepts suitable for several 
das ses of application categorized by property value and goods handling 
and distribution practices. Promising system.s will receive development 
through the proof-of-concept stage and-will be made available for test 
and evaluation in actual operational situations. 

EVALUA·TION CRITERIA: 

TECHNICAL FACTORS APPLICATIONIECONOMIC FACTORS 
MITRE 

PROBLEM TECH· TIME TO DEGREE OF EXTENT MANUFAC- USER R&D CIVIL 

AREA NICAL DEMON- IMPROVE· 0;; TURING ACCEPT- FUNDING FACTORS 
RISK STRATE MENT MARKt!T BASE ANCE 

3 2 2 2 2 2 3 B 

COMMENTS: 
The cheaper, more :',liable concepts in this project will probably take 
at least two yea1"s to develop and te$t. 
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Hardware Development 

EVALUATION No. 1 5 

TITLE: Robber Tagging 

PROBLEM AREA: Search and Pursuit 

OESCR IPTION: 
Hot pursuit, and apprehension might be feasible following a rape, l'obbery, 
or assa:ult 1f the sU,spect, could ~e ~eadily identified from among the 
people m the area 1.n wInch the 1ncldent occurred. Information and a 
description provided only by the victim and even information from witnesses 
sh.ould t~ey be available, is often inaccurate and misleading. The victim ' 
ln1ght shll ~e unde,r too great a stress for coherent questioning, and the 
use of ~ pollce arhst and the preparation of a composite picture is time 
consum1ng. 

,~n such situations, ~ positive signature lnarking the aggressol' is of 
111t~rre~t. A mark ,d1~ectly applied by the victhn or by a device covertly 
actl\aced by the v1~tl,m would be useful in tracking and identifying the 
suspect. A lnark v1s1ble to the eye would alert witnesses and aid pursuit 
~ut w~u~d encour,ag~ ~ttempts by the suspect to remove the n1.ark or go 
mto h1d1ng. An 111v1s1ble mark requires special viewing equipment and 
police- onl y identification. -

This project involves a review of available tagging techniques during a 
stranger-to-stranger crime. Concepts for tagging an aggressor in 
both the overt and covert modes will be considered. Evaluation and 
testing of the more promising concepts will be undertaken. -

EVALUATION CRITERIA: 
--

TECHNICAL FACTORS APPLICATIONIECONOMIC FACTORS 
MITRE 

PROBLEM TECH- TIME TO DEGREE OF EXTENT MANUFAC- USER R&D CIVil 
AREA NICAL DEMON- IMPROVE· OF TURING ACCEPT- FUNDING FACTORS 

RISK STRATE MENT MARKET BASE ANCE -
1 2 2 1 2 2 1 A 

COMMENTS: 

!his ,project could have a'ppl~cat~on to other major crimes, for exalnple, 
mdellble trace elements 111 llpshcks could provide positive identification 
of rapists. _ 
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Concept Developlnent 

EVALUATION No. 

TITLE: Detection of Gtmshot Residue 

PROBLEM AREA: Evidence Analysis 

DESCRIPTION: 

The.re is a need £01' fast, reliable, and ine)..-pensive techniques and 
equipment for use by crime laboratories to detect gunshot residues on 
suspects I hands or around bullet wounds. In addition to providing 
evidence of a shooting, such information is useful for determining firing 
distance and disthl.guishing between suicides and hOlnicides. 

Most of the methods previously used are now ill Hm.ited use because of 
lhnited reliability and sensitivity. These include the "paraffin test ll 

for nitrate and the "Harrison and Gilroy test ll for antimony, bariun'l, 
and lead. Neutron activation analysis is the currently p:t:efcl'l'ed test. 
However, it is time consun'lingj expensive, and inconvenient. MOl:eove1', 
it cannot detect lead. 

The effort proposed undel' this project involves evaluating gunshot 
residue detection by fluorimetry and flameless atol'nic absorption 
spectraphotometry. Both pl'ovide adequate lead and antimony sensitivity 
and impl'ove on the convenience and rapidity of current detection methods. 
Both collecting and interpreting gunshot residue from. the hands and 
from the bodies of suicide victims will be undertaken. 

EVALUATION CRITERIA: 

TECHNICAL FACTORS APPlICATlON!ECONOMIC FACTORS 
MITRE 

R&D PROBLEM TECH- TIME TO DEGREE OF EXTENT MANUFAC- USER 
AREA NICAl DEMON· IMPROVE· OF TURING ACCEPT- FUNDING 

RISK STRATE MENT MARKET BASE ANCE 

2- 1 2 2 2 1 2 

COMMENTS: 
The initial wO.l:k will test the basic fe~sibility of the concept. 
Relatively low R&D funds are required to accomplish this, hence 
the llA II rating. 
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• TITLEt 

PROBLEM AR EA! 

DESCRIPTION: 

Concept Development 

EVALUATION NO.2 5 

It HJ flit"nlwdul tIl I{lWW with prec,i fJlon wh<:!n a pal'ticulal' eve t . 1 t d 
tl1 .# t. l'uwmd 't( t ()(:c:url'(nL Procedures Ie}r inl 1"0 ., n re a e 
"vt'nt~d,!lUig t('duuqtwl1 would be beneiicial. . P VU1g currently used 

lBiI' lJUl'lltflW t)[ tldu pr()grrull is to (!xt(Hldthe Pl'''U 'n' k 
1'1(0( h'(in f' ... v ml ax y Wor on 

.. , ... qm! rC·8f.ma.n('(~ t~!~ a. tochnique for dating pYl'olized or burned 
W.dt:t 1.thJ. rlw f:r(~p l'UdlCillEJ (trw!ecules with un aired elect .) , 
tJC,i UJ' ilU it l'(>Uult qf bUl'tlit'lg disappear with Hnle. p The cha . r~n~. v:-h1Ch 

hif'htw' dC'p('mlcl upon the nature of the £rec l'udical. rac eJ: lStlC 

Wurk )wu hen}} dom~ on bUllet printcr residue This p '11 
t:lirwulN' f1tJw~' du(~mat('l:ial such as gunshot' powder :~:i~ar:: WI h 
('~l;ilnlf:lv(> l·NSH.IUt'l dgal't't.t(. b.'uttG etc Those 111 at " . 1 I

U 
',asfes, 

l' t,dn d~, w II '\' t·,,' 1. ""l"la slavIng ree 
• ,". 1 l IrHU',:H (~l'Wtl(~ h[otimcs greater than a few h ill 

rt •. ( .~lVt· lU01'C" <!t·t,uh·d UlV(~8Ugation. 'l1te ei£ort will aloo ,ourlsdw . 
HI/' Pfl"{t .. ·'·· •• ~ty tl ··It '1. " ("" Inc u c assessIng . H'·" HUH. ). ('"m Jt~ 118lugned to the cstilnated time of the event. 

EVALUATION CRITERIA: 
~'~*""-~~~~'::'.\. ·.;:-.7~'t'·:;,~~:;·l'!t),;;'.t\',.::~t·I>!l~·.:r..":~ ... ;;tItt;l~~~w~;.~= 

-~ 

MVTn€ 
PfWllLEM 

Aftf.A 

TECHNICAL FACTO RS 
't;:::~;:.·..::t::r~:"bn.··;;:;.u~>~.~~ .. ~·S":,::,""'-.::o,I.t".!;':;-.t:~: ~ 

.... --
EGREt OF 
MPROVE .. 

MEN! 

TECH- TIME TO 0 
NIC;AL DEMON- I 
ruSK ' Sn~ATe 

.~~~ 

2 
'T·~.I;\:. .. s.n~ 

APPLICA rrONtECONOMIC FACTORS 

EXTENT MANUFAC· USER R&D CIVIL 
OF TURING ACCEPT- FUNDING FACTORS 

MARKET BASE ANCE 

1 1. 2 B 1 

Concept Development 

EVALUATION No.!2/4/5! .. \!l 

TITLE: Autopsy Technology 

PROBLEM AREA: Evidence Analysis 

DESCRIPTION: 
Medical-legal authorities es tim,ate that at least one -half of the nation's 
populatiol1 l'esides in areas where the Inethods and personnel to 
adequately determine the cause of sudden, violent, 01' une).."plainec1 deaths 
are inadequate, The pm'pose of this program is to develop sim,plified 
equipment and procedul'es for use by parrunedical pel's onnel to effect­
ively augment the autopsy capabilities of the inadequate num.ber (about 
200) of forensic pathologists in the United States. 

Goals will be defined and plans evolved for autopsy concepts which 
can be pursued by m,edically trained aids specializing in forensic autopsy 
pl'ocedures and directed by forensic pathologists, The possibility for 
a semi-automatic approach to routine procedures will also be considel"~d 
and simplified smnpling and analysis techniques will be identified. 

This project interacts heavily with the Inedical profession. and support 
by recognized medical authorities will be involved, 

EVALUATION CRITERIA: 

TECHNICAL FACTORS APPLICA TlOiNtECONOMIC FACTORS 
MITRE 

MANUFAj USER PROBLEM TECH· TIME TO DEGREE OF EXTENT R&D CIVIL 
AREA NICAL DEMON- IMPROVE- OF TURING ACCEPT- f'UNDING FACTORS 

RISK STRATE MENT MARKET BA$~ ANCE 

'" 
2 1 2 1 2 11 2 B' 1 

COMMENTS: 

No comment. 
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• 
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Concept Developm.ent 

EVALUATION 

T(TLE~ 
."'. 

nuu~t. 'I'racing ~r;j ldenti!lcation 

PROB.L~M AR EA~. 

DESCRIPTION; 

Evid(mc~ Analysis 

~rtH'! t:apal)llity to trace arecoyurcd bullet or shotgun pellet to a specific 
(~uX'trlllgl' or H'un irm'n whIch it was fired is a useful law enforcem.ent tool. 

'rJH~ lmrpofw or thin project is to improve the ability of law enforcement 
lWl"oonnclt() ("establish gUD and gun b~\.l-rel signatures from bullets and 
rH~lh~ ttl. Sp(~cHi c 'pr~}G:ram 0 bjec ti vea include: 

I:t) Automatic topographical comparison of evidence bullets with 
hull(~tfJ recovered at the crime scene or fired from. recovered 
wNipono, 

h} COInl>ooitiQl)al analysis where conventional ballistics methods 
(~a.n not b(! app1i(.~d. 

AuLtHY\i\tcd prOC'~(hll:CS elm extcn.d the utility of tltopographical matching tl
, 

Ir" HunrnNlt 11u,~h cnpnbilitYl critc:da will be deterrnined £01' establishing 
UH' dt'gl'N' ur IIrrwJch ll between bullets and a cla~lsi£ication system devised 
to <*tJtubHHh and pcn:rnit searching of bullet iiles" 

C(unpnuition;.l.l t.malysia wUl aid those cas es whe~~e bullets are so badly 
c1('{(H'Uwd l)y inlpact/l'ic()chet that topographical In- visual comparison 
loU m(·aningl(~uu. f.L'hio tech:n.ique is especially useful with shotguns~ 
fHn('(> lwltN9 tu .. (~ l\(lt rcprodudbly Inal:'ked \lpon firing. The amounts of 
ntHU)}: traen {~l(·nllm.ts pI'osent In bullets ll'om. a wide variety of sources 
will lm dutl'l'rnincd. fl'his inl{)):ltlation will be used to statistically evaluate 
tlw 'l<~Hl'N~ ut lndividualization which can be achieved through trace 
(~l~nwnt. ,umly~Jlli.'rJH) fea.sibility o£ l~ad isotope ratio analysis to 
lHHabliah Imllt't individualization will also be examined. 

gVALUATION CRITERIA: 
TORS TECHNICAL FAe 

MllRl; 
PROBLEM 

An£:A 

.,r.\·.::lr.:;:~~k.~~.. ~t~,~ 

TECH~ liME TO 
NICAL OEMON .. 
lUSt< STRATE 

COMMENTS: 

DEGREE OF 
IMPROVE .. 

MENT 

2; 

APPLICATION/ECONOMIC FACTORS 

EXTENT MANUFAC- USER R&D CIVIL 
OF TURING ACCEPT- FUNDING FACTORS 

MARKET BASE ANCE 

2- 1 2- B 1 

'rinn tN~hmt·ill risk is ctm;sid('l'cd high, pal'ticularly lor a major break­
thrmlHh ,in topngl'o.:phic0l1 eornp'll."ison techniques, 
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• 

Concept Development 

EVALUATION No. 2 4 

TITLE: Thermoluminescent Techniques 

PROBLEM AR EA: Evidence Analysis 

DESCRIPTION: 

Ilnproved identification methods are needed for clue materials such as 
glass l hair, paint, fibers, and blood. From work conducted by the 
Jet Propulstion Laboratory, it was demonstrated that thermolumil1scent~{ 
techniques may be one of the more discriminating methods available 
for differentiating materials such as glass, soils, safe insulation, 
sa.lts, and other non-metallic solids. JPL developed and extensively 
field tested a thermoluminescence instrument and concluded that further 
procedural development work and data base collection is desirable ill 
order to 'establish thermoluminescence as a standard laboratol-y method 
for the comparison of evidence materials. A program is proposed to 
extend the development wOl'k of JPL and obtain base data at three selected 
crime laboratories. 

~:{Thel'moluminscence is the emission of light that 'rnay occur when a 
material is heated to temperatures below incandescence and can be 
characteristic of a material, its composition and history. The primary 
caus e of thes e light emissions is previous exposure to natural 01' labora­
tory ionizing radiation. 

EVALUATION CRITERIA: 

TECHNICAL FACTORS APPLlCATIONt£CONOMIC FACTORS 
MITRE 

PROBLEM TECH- TIME TO DEGREE OF EXTENT MANUFAC- USEB R&D CIVIL 
AREA NICAL DEMON- IMPROVE· Of TURING ACCEI'T- FUNDlNG FACTORS 

RISK STRATE MENT MARKET BASE ANCE 

2 1 2 1 2 1 2 B 

COMMENTS: 
This could provide the criminalist with a new inv~stigation tool. Time 
to demonstration and adoption by crime labs could be less than the 
2 to 3 years estimated. 
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• 

• 

TI'TLE: 

PR·OBl"liM AR EA; 

DESCffIPTfON: 

Technology Development 

':t'r"H co (lwth\~et11 -H1'llynw 0.( rim' nlat(~rial is a useful investigative tool. 
l'·urUwl' UUP1'!f\;'('l'rwnt m the utHity (J£ this tool would be beneficial to 
UH" itJff'nat.(' tHwntwt. 

Tr.u j' um,tJtltufmtIJ iil"!.' intr(Jdu<;{!d in a material during manufacture, by 
{<~l.IUlHu·t! VI (HmW t.HlVl1:mmwnt aiter manufacture l and by contact transfer 
h",fH taw mttt{~l'H~l to .uv,)t}wr. Analysis effort to date has emphasized 
h*a,' p t'lmm"ntl1 Ulh"oduff3d during manufacture, Recent improvements 
m .on dtotNtor dNJi1pt ohould signiiicantly enhance the capability of spark 
tlmlJ'f I' matHI. alwetrmnetry and ion sputtering mas s spectrometry f01" 
tr.H ,I" .uW,lytUfl of due nw.tcrials sUl~h as paint and glass chips on the 
rmriacp (It trruifJ fl'l'rml by ('Olltt'l.('t. 

Tlu' Inu~ptllH' of thin progl';ull is to '~v(:I.luatc tlw utility of spark source 
manti n1'(6' tl'OUlf'U'y and iOll Hout(~~ l:nass spectrometry for clue material 
.wnlymn. In addl(wfl t (~ffurt will bQ rm.ld(~ to identify new methods for 
('\lide'llft' rnUt·, twa to NlIHu"(! best possible utilization of mass spectro­
UH'tl'H (('t'lmiqlH'tL 

EVALUATION CRITERIA: 
'" TECHNICAL FACTORS APPl.ICATfONIECONOMIC FACTORS 

.!'~ MIl'R£ 
rnmU.EM 
AIt~A 

n.CH· 
NWAl 
IHSft 

TIME TO 
DEMON­
STRATE 

D!!GR 
IMPR 

ME 

EE OF EXTENT MANUFAC-I US!:R R&D CIVIL 
OVE .. OF TURING ACCEPT- FUNDING 
NT MARKET BASE ; ANCE 
-

1 1 0 2. B 
:;t;;, 

COMMENTS: 

',l'tw lU''''JY'(. t wlmhl c'mpha~H~w nt"W tt,~cbniqucs) consequently technical 
l'U1k w , Umndl·r~·tl iU~th .Ult! tm.H~ to ad(~quately demonstrate is at lea,':>t 
t\\;Hlt'.u'~l • 

FACTORS 

1 

• 
, I 

EVALUATION No.11 /41 i11B I 0 

TITLE: Concealed Recording System 

PROBLEM AR EA: Undercover CommU1'1ications 

DESCRIPTION: 
In c1"iminal investigations, the covert recording of conversations has 
often been found useful. Miniaturized electronic equipment has already 
been commercially developed and is in operational use by law enforce­
ment and intelligence gathering organizations. 

The advent of integrated solid-state-circuit devices further aided the 
m.iniaturization process for devices such as pick-ups and transmitters 
which do not utilize moving parts. The teChnology of recording deviccs 
using tape 01' wire has not yet experienc eel as significant a size l'e­
ducHon. As a consequence, reliance upon an RF 01' hal'd wire link 
with the pick-up often exists. Investigative situations can OCCU1' in 
which remote recording will not be p1"oductive 01' will not be feasible 
for reasons of time constraints 01' physical consh'aints such as 
shielding, etc. New technology needs to be developed 01' adapted fro111 
DOD or space developments to permit the investigatol(' to l'ecord on 
the scene with devic es covertly cal"ried on his body, h.is clothing or in 
other objects legitimately carried by him in his covel' identity. 

This project will search related technology areas fOl" C011C epts and 
equipment suitable for the covert recording function. An analysis 
will be performed to detel'mine equipment design requi1'ements as a 
function of invcstigative scenarios likely to be encountel'ec1 in law 
enforcement work. The most promising concepts will be developed 
for p1"00f of concept demonstration testing. 

EVALUATION CRITERIA: 

TECHNICAL FACTORS APPLICATIONIECONOMIC FACTORS 
MITRE 

PROBLEM TECH· TIME TO DEGREE OF EXTENT MANUFAC· USER R&D CIVIL 
AREA NICAL DEMON· IMPROVE- OF TURING ACCEPT- FUNDING FACTORS 

RISK STRATE MENT MARKET BASE ANCE 

I 2. 2. 0 1 2 1 B 0 

COMMENTS: 

This is rat.ed 110 11 on civil factors because of the highly political aspects 
(Watergate Affair) associated with development of new bugging devices. 
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• 

TITLE: 

PRC)BLEM A.REA; 

DESCRIPTION; 

Concept Development 

EVALUATION 

'Uw rIO •. "'fltly df·v(·lop,·t! lOU probe mass analyzer is a sensitive device 
1111' till' wmd('f.Jtrudh,.· dwnnc:al analysis of surface tnaterials. It 
11})1'1'.lt(·£J fiy .... april·1ZHlg a microportion of the surface of a clue m.aterjal 
',~/hlllh HI tiH'n .U feleratNl and analyzed by a s('anning nlass spectrOlneter. 

'!'lu'; .tPIH'U.tch prtJmit:wf.J tt) be of particular utility in analyzing :Cor tag 
In,tlt'l'l;tV) unpl.mtNl Hi the Burfa('(,l during the manufacturing process. 
I,'rlf' f'!li:,UUpll', ,h:ug 1)1116 {'ould be tagged with trace quantities of elements 
tlU.t h au 1;';0'(' (· .. trth tJienHmts which would he specific to a particular 
HllUml,H LIU·(·r. The quantity of tag material would be too small to allow 
d~d('!t~on hy utiH'.r means and would not be physiologically detrimental. 
lllpuhhc atwH 1)£ bull(~.t ma.nufacturer is an eXt'tnlple of another possible 
IWI', 

!iUH" Ifw uwtl'!Uw'nt is ('apable of dctcding type as well as quantity of 
tag tu:ttf·t'l,tl, ,I Vt~l'Y la.:rgt· num.hcl* of signature cOlnbina.tions is available 
i'H' mil.rlt;.ml~ it Vn.l'it·ty of objects and for idlmtifying batches of manu-
l;u tux'Nl .n:tIdc's. 

Ttl(' tihp'dwI'tJ of thin IH'oj(!('t indudc i(i(m.tification 0:£ classes of objects 
1,,,'Jm It t ;tn lH' tl'llt (>d t (1<~V('l()pf¥H:'nt of n.)ethods for implanting the tag 
maLl'l'l'tln, ;md lh(' (-etahlishment C)! the sensitivity and accuracy of ion 
tuu t'Hpt'1I1w anal yliw for va).' 10\\8 lcas ihle tag l'naterials, 

EVALUATION CRITERIA: 

p~:;~l:"~~~~I93N~~i~:~ S APPLICATION~CONOMIC FACTORS 
~~~~ 

EGREE OF EXTENT MANUFAC- USER R&D CIVIL 

1 

AREA j NICAI. t>EMON' I MPROVe .. OF TURING ACCEPT- FUNDING FACTORS 
fUSK STRATE MENT MARKeT BASE ANCE 

- ,';;;: ",:;,",:.t'~:~ .• )..;::::<', -:n:~ :A;"_;::;1-t;;l..~..t:I~.., 

~ 1 J 
~~ ~:c;:" 'x""· ~ - .~;;:;; ,:~tl!~.:::;".-:;t~l::,;'--:: .• .:;o:-,;;.;¥-c;~ M~';,·.::'!t-::*~\;-~~. 

1 G 0 2 B 1 
~~~,,\;~"'~~ 

COMM~NTS! 

'l'hm wHuld til' ,\ n.Huplirneut.t")r Pl'ogl';:un t<:) other tagging and identification 
JU'HJf·fttt • 

. ., -

• 

• 

TITLE: Spray Fil1n Evidence Collection 

PROBLEM AR EA: Evidence Collection 

DESCRIPTION: 

Evidence collection at the scene of a c1'irne has always been uncel'tain 
in that it depended on the circum.stances of dis cove1'Y of the crime, the 
age of the evidence, the ability of the investigating officer to protect 
the evidence, the availability of trained technicians for the collection 
process, etc. Collection problClns would be aided if silnplified, fool~ 
proof techniques could be developed which wonld allow the first officer 
to arrive at the scene of the crime to quickly protect the evidence and 
to preserve it f01' later collection by trained technicians I or even to 
collect it himself if required. 

A possible scheme for collecting and processing evidence involves the 
application of a quick-drying plastic fi11n, pos sibly sprayed from an 
aerosol container, which would cause adhe1'ence of hail', dus t, slnall 
objects, and possibly even latent fingerprints) in much the same l1.1anner 
as scotch tape. Such a spray nlaterial would have to be relatively 
nonreactive with the clue materials to be encounte1'ed , and yet l'ctain 
adhe1'ent characteristics. 

This project will investigate the feasibility of such a cOllcept. The 
dcsired characteristics of sp1'ayed £ibn will be established and a spray 
film system which meets the desired objectives will be developed and 
tested. 

EVALUATION CRITERIA: 

TECHNICAL FACTORS APPLICATION!ECONOMIC FACTORS 
MITRE 

PROBLEM TECH- TIME TO DEGREE OF EXTENT MANUFAC· USER R&D CIVIL 
NICAL DEMON-AR;EA IMPROVE- OF TURING ACCEPT· FUNDING 
RISK STRATE MENT MARKET BASE ANCE 

2 2 3 I 2 1 2 A 

COMMENTS: 

The extent of the market could be rated larger than 2 if the spray film 
becomes routinely used for robbery investigations. 
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FACTORS 
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• 
PROBLEM Ali EA! E·nth·f~1 1,' GhHpttlon 

DESCRIPTION: 
i\'4"'~ll!~ Hill' ,hlfH "htt,!, ('IH p}Dwtl'rl·d during investigation of .rape cas e.s is 
1l1I' fMhul'.d tl'wlt'w'y of ~hl~ .... u tIm to dtmn.!'J(' hel'self as qUlcklyas 
P"'I'j,Mt· ;,i{1'1' tlt(' t l'UliP. If thu; Otl:~ur6 hdore the victim has been 
.'~,UIIUH'1i }IY qU.dlhl'ci lWl'smmd, umc}1 valuable evidence such as hair, 
llt'lIIHi.tl fit,UUlI, ('lc. vnll lw lcwl. 

Il h,w lwt'JI mtpf,J~('!itl'tl tl"tt Ow itwldcll<:C Ol such loss of evidence cO,uld 
lw l,(.thu I'll ., Llil' poht l'U1.m ttllH\Vl'l'ing the cornplaint call were equlpped 
v.nth HH'.UW ttl prf'fWrV(' tIlt' ('vid<'m; (' in a manner ace eptable to the 
'''H intI. A IHl}',)~('(AlNl UU',Ul!) for Buch evidence preservation woul~ be 
.1 1'1,11,(11 ,~.l.rUl(·Hl w}udl thc' vi<.:tim wm"lld don ()yer whatever clothmg 
V/,tl. \'Jul'JI f!\u'ing 01(' t'tHUmitHJion of the crime. This garment would 
111' V:"l'U untIl Htt· V'H-tUlI had rl'aelHlu a medical facility £01' a thorough 
t'U.1H1WatmH uf both tll(' giJ,ruwnl tutti the {H!l'Son. 

TlIH. 1'1'f1jl'f I will ,'XiLIHlHI' th<' u('tuul \~tility of this evidence collection 
.1p{l1'n,1I h • .:I.wi lC founel wOl'thwlul(', wllll~llder.take ~he dcvclopme~t of 
IH'.~t·tH.ll Pl'w ('(itll'I'U 1'01' Itt, \HH', In COl\J\lllctlon wlth the Ana.lysls 
(it'uup. ,li'll'l'flIHi,l,htlll vdll, for ('xu,mple, be t;lade whether thl~ . 
~~,U'fln'Ht fJlitlllltllll' pl'uvidt'!l to t'tl.ch patrol umt o~' only to speclal un~ts I 
,Hul v"lif'llwr .l,dchtwual {'(llllpllH'nt should be' pr()vlcied to preserve eVldence. 
W1II'tlWl' >,pl'''"ll tt'anutl).t !'llHlul(l 1H' provided to law enforcement p,ersonllel 
luI' uP,tl'w tltlH a vtdllU m ltH propel' ntiliz.ation will also be COl1s1dered. 

EVALIJATION CRITERIA: 
TECHNICAL MeTOnS 

lfCI-I- J TI~;tro 'p'EoiEEO F 
MITRE 

NlOfR~M 
Afl(A NICAl 1 Of,MON- IMPROVE .. 

RISK SlHATf MENT 
.-~ -:;:;,,::"~"',.-."~::':j-::-~ 

,',·,,',',',','C'''-, ~=""'X'""t "~~"~=.,=~::~-.~ ,It"J;:.;-tt;:}~~,'.;.:,:;,-'.'-:::<':.-' ~ ~-_., 

1 

COMMENTS: 

APPLICA 1I0NlECONOMIC FACTORS 

EXTENT MANUFAC- USER R&D CIVIL 

OF TURING ACCEPT- FUNDING, FACTORS 
MARKET BASE ANCE 

""-=-

1 2 1 A 1 
-

TIU' .thlf\ t' rdt't't'HU' to wntU~'n .w t'i.\.£'{' vktims is not tn('ant to be diis-
1 l'Hmlh,tua~~. 'I'lli' d('Hl}~U ul tiw rlH'mln would bl:' such that it could 
,dtl\. lw n:H"ll ~u t ,HlPI' wIH't't· tIlt' vh tim is a n\un. 

• 
i 
I \ 
j 

! . 
1 . 

Ll 

Tl'st & Standardization. 

EVALUATION No·1 2 1s 16 1B 11 

TITLE: Improved Crime Scene Recording Equiprnent 

PROBLEM AR EA: Evidence Collection 

DESCRIPTION: 

Many c:dmes have no witness to assist in the identification of the 
cl'inlinal. If witnesses arc available, the stresses of the cl'lmil1cU 
event make it difficult for thcnl to provide a dCscl'iption with sufficient 
accuracy to pel'mit early pursuit and apprehension of the perpetl'ator 
or to assure conviction subseqnent to appl'chension, Audio nnd vidco 
recording devices which arc activated dUl'ing thc com1'nission of a crim,c 
to either replace or supplement witness infol'lnation al'e already in usc 
(especially in banks) and grcatly aid the apPl'ehension and conviction of 
criminals, Many apa!'tme:~hl and sl1'mll businesses arc only equipped 
with monitoring equipment '[t)1' surveillance and ~l.rc not able to provide 
a permanent rec~)l'd of a. cl'iminal event, Equipped with sound and record­
ing capability, the effectiveness of such a tool for incl'easing apPl'ehensiol1 
and conviction of suspects will improve. 

The objectives of this project include a survey of conul1e:u::ially available 
cl'hnc scene video-audio recording systems and the development of 
concepts for making such syst(~ms lnore generally available to additional 
locales subject to burglary and rObbery. Such conccpts will include 
means £01' lowering the systern cost and providing sinlplc , l'eliable 
methods for covel't activation and usc only during crime events, Clos(~ 
coordination will 'be maintained with NBS to coordinate technical 
l'equircments and standards, 

EVALUATION CRITERiA: 

TECHNICAL FACTORS APPLlCATIONIECONOMIC FACTORS 
MITRE 

R&D CIVIL PROBLEM TECH- TIME TO DEGREE OF EXTENT MANUFAC- USER 
AREA NICAL DI;MON· IMPROVE- ()F TURING ACCEPT- FUNDING FACTORS 

RISK STRATE MENT MARKET BASE ANCE 

2 2 2 1 2 2 2 B 1 

COMMENTS: 

This project could proceed rapidly to field test and evaluation, 
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• CONTROL INCIDENCE OF CRIME 

INCREASE RISK F COI'vIMITTING CRIME 

PERSONNEL IDENTIFICATION SYSTEMS 

a. Blood CLnd Bloodstain Analysis . " . 

b. Analysis of Non-Blood Body Fluids. 

c. Speaker Identification ........ . 

d. Individualization of Hair ...... . 

e. hnprQved Fingerprint Lifting Techniques 

f. Advanc1ed Fingerprint Holography ..... 

g. Advanced Digital Fingerprint Encoding . 

h. Computer-Aided Facial Features Identification 

• 

• 
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? 

Hardware Development 

EVALUATION No . 

TITLE: Blood and Bloodstain Analysis 

PROBLEM AREA: Evidence Analysis 

DESCRIPTION: 

This project will facilitate the utilization of modern techniques of 
blood individualization by developing reliable and easy-to-use blood 
analysis equipment for police laboratories. 

Prototype blood individualization kits suitable fOl' police labol'atories 
will be developed and tested. The feasibility of a blood individualization 
data file will be investigated. 

The combinations of protein and enzyme polymorphisms "'Yill be deter­
nlined based upon the degree of individualization provided and the ease 
of perfonning the required analyses. A "basic" kit and sevel'al pro­
gressively more complete '(and expensive) kits will be developed and 
tested. 

The operation of a blood data bank suitable for the individualization of 
the criminal population of the United States will be analyzed. The 
optimum combination of blood group factors a.t the least cost for analysis 
will be investigated. 

EVALUATION CRITERIA: 
<. 

TECHNICAL FACTORS APPLICA TlONIECONOMIC FACTORS 
'-----_. ; -MITRE 

PROBLEM TECH- TIME TO DEGREE OF EXTENT MANUFAC- USER R&D CiVil 
AREA NICAl DEMON- IMPROVE· OF TU~ING ' ACCEPT~ FUNDING . ~~CTORS 

RISK STRATE MENT MARKET BASE ANCE 

2 3 3 2 3 I 2 B 

COMMENTS: 

Thes'e techniques are accepted ~y the courts in England, consequently 
the technical risk is low arid it could easily be demonstrated within two 
years. It should be widely applicable to many crirnes (including 
burglaries) in which blood stains are found. 
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Concept Development 
.--~~~~~~~ 

TITL.£: 

pnoeLJ~M AREA: 

.OESCR IPi'ION: 

EVA LUA TION No. 

"t~""f. »'::"",'1 t ;J ... d.l1tJ"P";Hi~· 1;1W' t'nf'uttcnwnt ag<mcics with the capability 
8".\1' u,~h·.','~'n.~hn;tl~ h(~'in;tl '.1l' dl'u:d lIt'HU.!, tHnnCl1, saliva, and sweat 
r. 4 U,k' IkU,' I~q:'f';'~ .tH Uf WI~N P!J!HHM(' wlth bltH)d. 

'I t,.,jF~ t~rf;~::t"HH -,'nll qlt,ul r'lUf .,H'h'i'llies airncd at individualizing body 
U!!~'~rl ,tmi 'h'\"d'~lllbg 1(', hm(plt~v rJ1 pI'tl(:h,-al valu!.! to police investigators. 
l't ,m"~/.l;if':1' .m.l1y!Uf~ ;Hul utwht,U I,IhU lH~ ltml(~rtaken and experimental work 
~!"\lU ~i" iw#'Sur,w·tlhy rsuat,\lJlt· mU\'{'rrHly 0:1: indust.rial subcontra<:tors. 

'~'~<"#'~Ji,qlht;H 41 I;tllthl'!l Hi t)f'UH'n \'n11 1w Und(ll'taken hy a subcontractor 
• "*hhf.!,t'tl{ "il.'m Ih,· l'1'(Hdw o! Hutial feasibilIty studies, 

l~w ~~'1'Haluhty cd (h·tl'l'lummg [}OUW lislwcia !)l nn individual' $ phenotype 
("~I §,;Htu ~~l;H·. lMU' I Hhw) h'lHtl Hlwl·m~l.tozoa \I/ill be investigated. ThiS 
'N'1f~' r.l:.dl .altHJ lw t ,U'l'1/'t! nul liY it Bubr:ontractol'. 

H'li' k.untuhty UI,'%tc'wlmH l1w pl'NH'nt <:'upahiliti(!t3 ror the individualiza­
tNbl "ft: Ut .. tt~~, lhntiH HOWl' tlMIt !.lN1Wn (and blood) will be [.I.ssessed, 
~~'l~,,' \"I.{fM t":r~1 '~!JlU l~t'l>hH'lU lWI'NHHU'Y ('xpcritl\(~ntal wm;k in those areas 
~.~;l<u~ h ,tplw,U' Pl'hlHH.lWg • 

EVALUAT10N CRITERIA: 
jS' .... ·Il>·~-:;~C!:1 ,,~ .• ~, 

'Ht:HNICAl fAC'fOnS APPLICATION/ECONOMIC FACTORS 
" II: , ~- t.: .:-.~ " "', ";-:1.:;;.,'~". ,~'. ~~r.;'::"~';::;~' ",,.~ ri~~ I ncn· 

NI(~,'t 
mSK 

llM~ TOOH;R H OF 
O(MON' IMPR 

EXTENT MANUFAC~ USER R&D CIVIL 

i 
,AntA !,i 

StnAT€ M~ 
aVE .. OF TURING ACCEPT- FUNOING FACTORS 

(I 
'11 , + 

L l J 
COMMENTS: 

NT 
.. ',~:..,:;~~.:;-~,: 

MARKET BASE ANCE 
':"~~",z;,~,:.. 

() 1 1 B -
'l tWl);T ~a~.~:.;, h~' 'Hhhh.mt~l n.JwHtkr,ttunm such as requiring a Court ruling 
""~' ',,,ht,~wmH ~il'uwn Hlw,'mwus irmu 6USl,)N'tS. This might m,ake the 
II 11\ ,I ~,h h~r'1 .\ "O"!! :.~hn~t" 

1 

• 
Technology Develo 

TITLE: SpeakCl' IdL'l1tification 

PROBLEM AREA: Evidl'l1C e Ani.1.1ysis 

DESCRIPTION: 

The ovcl'all objective of this project is to validate and in"lpl'ove speakel' 
identification methods. This will include, 1) investigations to irnpl'ove 
voiceprint teclU1.o10gy and validate <.treas £01' its application; 2) develop­
ment of interim seml~automated speaker identification system along 
with statistical evidence of its capabilitiesj and 3) developing informa- , 
tion which will improve voice recordings used fo): speaker identification. 

The effects of female voices, n"lin"licry, equiprnent pedol'mance, 
disguise, speaker behavic)l' and backg1'o'l.md, word context, etc. on 
voiceprint rcliability will be assessed. 

A computer-aided voice identification system will be devclop?c1. It 
will provide a capability to process a large number 'jf cases 111 an 
objective manner based on experiments l'uil on large speake1' pop\lla­
tions. Most of this Cf£Ol·t will be subcontracted. 

EVALUATION CRITERIA: 

TECHNICAL FACTORS APPUCATIONIECONOMIC FACTORS 
MITRE. ~, 

CIVIL PROBLEM TECH- TIME TO DEGf{EE OF EXTENT MANUFAC- USER R&D 
fUNDING FACTORS AREA NICAL DEMON- IMPROVE- OF TURING ACCEPT· 

RISK STRATE MENT MARKET BASE ANCE 

0 2 2 3 1 1 0 C 1 

COMMENTS: 
This is an on going project which docs not appear t? be .applica~lc to the 
important crimes of interest. Howeve:c j the work m tlns area 1S 
important in order to establish the credibility and, reliability ?f ~peal,er 
identification teclmique. This influences the quallty of the crp:nl,?,al 
justice system since certair of these metllods ;;)..l'e already bemg mt:t:o­
duc ed as courtroom cvidenc e • 
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PROBt.EM AREA! 

OES,CRIPTtON: 

'~I';Jr;, $~U" .~ t id'<iVldt'lJ t~,r till' d{'mt m61t:ralion of tht!' p()tcntial of using 
~~~l' ~'\f~ht ,'unUmg Hr lunnm~rH I~nt Pl'opct'tie:8 of hair fa!' individualizing 
ftHrI hdtt'l',t"L U(;'~,.'~~IHphw:nt flf lU111UWth:cncc spectroscopy techniques 
\.'i~U 1~1' l'tl~~dlll't4tt,"n 1411' tiw mdwldualiz;atiol1. or single hahs. 

T~W, ~mh.,J ph.Hlll uf lhw pr'},il~d will irw()lv(~ the annlysis and selection 
j I! nMU~;l' }'Hlim~t:~H f~1H e pilr,Hlwt(':fO tIw.t lies t. individualize hair. While 
H'uh.~n rhf:,.1fHH'~'HI('nt!J Wll! bt~ rw:tde at low tCfl1.peraturcs, efforts will be 
HM/k f i

,,} t"Jtahhlllt t('( luuqm'B and Pl'(}(;cdurcs for the inclividunlization of 
!.,HX' ~ithflljlymlt hUuUlI·tHe:H(:e an;llynifJ ;l.t ruom tCl'l1pcrature. 

!h ,ulthtH~lt tl8 ('ftt.;~llh~lunH Uw ltmHt :rc1iabl<~ luminescent properties £o~' 
~I'r"hld'lmg h;IH. tlu' hmu.n(·fHlmt~(' spN:tra and d(!.cay CUrve will be 
tWjf'.uHu'ptl ilL v.u"ymg PtHutlt.IHa along th(~ l(mgth of s(,lccted hairs in order 
ttl .'v;alu.ltt, putH?lblt' ,-UN'tH u! (·uVl.1'OnniCnc; nutrition I and related 
"IV'! t'J. '!lw f ul'l',·1.tlwn ht~tw(wn optici\l .tllicl.'oscoPY and UV excited 
hmUlwtn I'Hll' wIll Iw (·vithmtt'd. 

""'" 1""'---' 

APPl.ICATION~CONOMIC FACTO AS 
~ .. , 

F EXTENT MANUFAC- USER R&D CIVIL . OF TURING ACCEPT· FUNDING FACTORS 
MARKEr BASE ANCE 

-.. 

2 1 G B 1 _d""._,. 

!t~~r p~ f,,~mHi UhWUV m l',.t}l!' .md mUrd('l' t.'ases and consequently rates 
l •. ,v., .·HU ~'~ft'nt Ht '\m)lh.~hlht)? ImprovL~d c;t'inlC s C~1ne collection techniques 

, ,*,i·~~.dd .h;u\Ht' dun. l)t>~rt't' \)1' u'nprOVf\nWllt is rated ~ on the assumption 
th.H ~~:;~,'\n!\; UHi>l~\.\·(·d uHhvHhx,th;r.a.tion will be n:c.'hi~vcd. 

n 
!\ 
Ii ,I 

H , 
, . 
i 
\ 

" , 1 
1 • • 

Concept Development 

EVA LUA T/ON No. 12 /6t 5 1A 11 

TITLE: Improved Fingerprint Lifting Techniques 

PROBLEM AR EA: Evidence Analysis 

DESCRIPTION: 

Effective 1"11 ethods fen: fingerprint vis\'talization an.d l' ecording al' e known 
for many investigative situations. III pa~'tic\tlar) fingerprint lifting £l.'On1 
non-porous sU1'faces by means of appropriate powders ranging from 
graphite to fluorescent materials has been well i?stablished. Adequate 
methods have also been developed for some porous materials s\.1ch as 
paper and cloth. ' 

There is, however, a need for the development of methods usable by 
non-specialists, such as the pah'olman answe1'ing a trouble call, if 
a situation l'equires imu1ediate .;;Lction to avoid destruction of latent 
prints. Other methods still needing developnient -include the lifting 
t)f prints from livt;' human skin whel.'e liquid and vapor c)...'Uda1:i?l1 as 
well as tissue sensitivity t.o chen:'.dcal l'eag~nts must be taken mto 
cons ideration. 

This project will initially survey requirements of latent flntel'pl'int 
lifting techniques f01' a variety of materials and investigative situa­
tions, and will relate existing rn ethodology to thes e ne.c:ds by con­
sidel'ing i:actol'S of reliability! speed, facility and eqm.pment needs, 
and operator skillrcquhements" Where satisfactory ans:-,ers to, 
existing needs do not exist, tho development of new h~chnlques wlll 
be unde~·tak(3,n on an exploratory basis in order to demonstrate basic 
feasibility. 

EVALUATION CRITERIA: 

TECHNICAL FACTORS APPLlCATlONIECONOMIC FACTORS 
MITRE 

MANUFAC- USER R&D CIVIL PROBLEM TECH- TlMETO DEGREE OF EXTENT 
FUNDING AREA NICAL DEMON- IMPROVE- OF TURING ACCEPT- FACTORS 

RISK STRATE MENT MARKET BASE ANCE 

2 2 3 1 2 1 2 A 1 

COMMENTS: 

Development of new fingerprint lifting methods w.as not giv~n a 1:igh 
priority by the participants at the Instittl.te's recent :Forenslc SCl<~nc~ 
Seminar (March 20, 1973). There arc, howcver'f a number' of relatlvely 
low cost development projects in this area Which co,:ld improve the, 
lifting of prints by inexperienced personnel or pcrmlt a gre>atel' varlcty 
of surfaces to be e~amined . 
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PROBL..EM AR EA! 

DESCRIPTION: 

Technology Development 

l·'wW· ~B': ~M prh~ NWWg .wd fll(' fHulrdung 18 a fnajor problem confronting 
t %.fmh,~l jlwJtu c' .tJWlH wn at ;dllt!vf:ls of government. Recent advances 
~h 1.,v~I'l' tl'l hWilu$~Y awl holtJgrnphk pattern rt~cognition techniques could 
JI" ·~!ji/lll tfi I'v/h'ml.~ tlH'rH' prf~bl(~ms. 

l','vl' '·I'hHU!/l .. , p"otHtypP hl)l~/graphi{' cqUlpnwnt has alr<mcly been demon­
t.;fr.~h·tl ttl tlhH'\ Ii I..h'l.1 prwt CHew. A test conducted by Project Search 
Slhlrqh'.!tNi Ow l,tltpnt.l..:tl advant;.ges t}.f these syst<.mlB. A file of 10 000 
~ard~1 w.~o ft/·t1rrfl('~l .mtmnnti('ally by these systenlS with acccptabl'e error 
t ,llh*. I'Aimpn'll'ut .unpl·uV('tHC'nta wert' identified in ordcr to reduce the 
tww lit IH'~H ('Iltl UH' ,'.",:cio. 

'nUt, IH"'J,\I"1 t Wq!lld 111\m1v(' .1 ('UOPCl'iiLivc pl'ogranl with Project Search to 
ItlrUwr r1".,f!·lop hlllll;tl'tlphH flJl~t('l'print processing equipment. The 
purnulnhty tiL I.wmg lwlngl'aphi( tl'unsfornmticln to obtain a single numbel' 
whu h llhU}twl1' Hjr'utliWfJ a !UlJWl'print will be investigated. 

APPLlCATIONlECONOMIC FACTORS 
l~ott~~ 

EXTENT MANUFAC· USER R&D CIVIL 

1 

OF TURING ACCEPT- FUNDING FACTORS 
MARl<ET BASE ANCE 

,,~ , 

3 1 2 D 
_. 

Thlil'~ _ pfu~~~'.UH ;\l'{lUU'\'~'. 1iVtltl·-lH.lttt' dt'v,'lopml'nt and ol:'(\('rly application 
.,4 .~ 1*,'\\1 h'. hU'lh"g)J. 1 h., pvlt'ntld,l payn!f 18 la,rg(~ particularly for 
Ult' l..tt'nt pnut ~w.u·, h pl'HhlNU. 

1 

• 

'. ,. 

." 

•• III ~ ", c ' 

" , .-, 

• 

Hardw.u'e Developluent 

TITLE: Advanced Digital Fingerprint Encoding 

PROBLEM AREA: Evidence Analys is 

DESCRIPTION: 

Numerous studies and ana1ys as have established the potential gains that 
digital computel' technology can rnakc to the reading l classifying, 
sorting l and matching of fingerprint cards. 

The FBI equipment, unde'r development by Cornell Aero Lab for the past 
five years I can now read the standard 8 x 8 card and store fing(n'print 
l1'linutia location data on magnetic tape. The system l'equh'es fUl'thcl' 
development and simplification before this data can be used to perform 
routine file search and luatching tasks. 

The FBI digital fingerprint equipment progra.m is presently dosiglled to 
sol ve the massive file search pl'oblen1. at the FBI's Washington 
Headquartcl's (30~ 000 inquiries pel' day, 1500 employees sE:al'ching). It 
is not directed to the fingel'prl11,t recording and filing problenl,s at the 
state and local level. The l'ecent RFP's required by Project Search in 
this arca do not specifically covel' developrnent of digital encoding and 
processing equipluent. 

This project would involve devclopl1'lent of new digital equipment and 
procedures to encode and store fingerprint information. Application 
of m,odern data processing techniques in this area can save l'eSOUl'ces 
and greatly reduce pl'ocessing time . 

. EVA LUA TION· CR I TER I A: 

TECHNICAL FACTORS APPLICA TlONIECONOMIC FACTORS 
• MITRE 
PROBLEM TECH~ TIME TO DEGREE OF EXTENT MANUFAC- USER R&D CIVIL 

AREA NICAL DEMON· IMPROVE· OF TURING ACCEPT- FUNDING FACTORS 
RISK STRATE MENT MARKET BASE ANCE 

2 1 2 3 3 1 2 C 

COMMENTS: 

This could be one of the most important developments for the Institute 
to SUPP01't. A cooperative program within the Justice Depal'tment 
between the Institute and the FBI, would pl'ovide 1) improved utilization 
of development funds l and 2) compatibility of new digital encoding 
procedures and equipment being developed for federal, state and local 
agencies . 
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I" r 
{ C()nc(' 
r' 
\ EVALUATION 

PROBL.EM AREA: 

OeSCRiPTfON~ 
'Uw) pt'UJI>'l t '.',1< '. rlf~~d.oe m'w (t)J'U:~{~Vlts lor gUSp~c.t appearance id,enti:f.ication 
p,t't~' ""thtrm; \VhU'h a.r1! iaat{~l' aml U'io:t'e flexible than currently mnployed 
lHth~ p .u'U,tll ayntt'tHfl. 

'I'lli' matI.l.! l}h.vH' tif thw lJtml~ ""vall t'ru..l'\rcy tho current state ot the axt in 
j<~r'K~'r 1u ('Ol,lblll1h what alren,dy ('xisla that is applicable to a computerized 
tmn~n'l( t uIN:lhfH,.J.:twn ~)yst{·lif~.. Contact will be made with identification 
(\:)(;pN'~n tft ult'nhfy 'Wlil:tt Uwy consider to be the critical :facial features 
dmt ('j 'mdpl'tltaml tht.u.·HU$~hl'Y the l'(>sults of thci.r st\ldies. 

Ar'tl'vww' wlll bf' tumh.H'ted uf thtJ auturnatic featuxe (pattern) identification 
E1('ltl tit Hlf'nttfy tIll! da.mH!S of .r(~a.tul·cS useful for identification and the 
Humumm nurnbel,' 1:cqull'cd. 

A l.·C'VH'W w111 be! rOf).(hlrted to detcrlnino available algorithnlS and 
tp(hmquNl l'ul' faot dfHHmt skt:h'hing, [or subject viewing angle changes, 
till' thrl'" .. chnwntwmal lwrnpt·('UVCS I n.nd for color sketching. 

A /,'Vi, H'W WlU h(' l'fH1UUt'ted ul Uw current statc of the art of computer 
tl't'tum,~Ln flU: thl.' diaplay and data. handling requirements of the suspect 
ult 'ut lAu .1tWH ny n t.'tH. 

A, • uml'plu'll ddmrtwn of om' or moxo <:andidate systems a.nd performance 
nt ;~ hthm,'.ttul'Y tt'Ht (·v.1.lttatiol\ will be (~on).pl(~ted. 

""""'-
S APPl.tCAT10NiCCONOMtC FACTORS 

EGIlEE OF EXTENT' MANUfAC· USER R&D CIVIL 
MPROVE .. OF TURING ACCEPt .. FUNDING FACTORS 

MENl MARKET BASE ANCE 
'>l)o;;';(.~"---m>Y+,~'"",,, 

1 Z 1 1 C 
~~'~~;~- --.-

"nut •. ~ "n~M Ill' ,m 1'~p('nNU\1' way tu l't'place a.n artist. The technical risk 
H~ nl1nWh'l't'tl lll~~h .rnd It w unhkely thn.t n. ('offaplete demonstration of a 
'\d~'Ji.;lhk ~1~mh'm umld b(~ 'l~'nmll)hshcd in less than three yeo,rs. The 
rt\l,\wtl NYSU:i \\lurk In tIns ,l.r,'[4. \!,.'ill be ca,r<.'Iully '1.'(lviewed • 
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• 
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CONTROL INCIDENCE OF CRIME 

INCREASE RISK OF COMMITTING CRIME 

COMMAND AND CONTROL SYSTEMS 

a. 

b. 

c. 

Integrated Police Car Equipment System 

Integrated Police Car Design. 

. .. 
... 

d. 

Improved Ail'b()rne Policing ... 
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g. 
h. 
1. 

j. 
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n. 

o. 

p. 
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r. 

Lightweight Power Sources .•. 
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.. 
, .. Low Cost Transmitter Identifier 

Mobile Video Communication System. ... , 

Frequency Management Study ........ . 

Automatic Police Car Locations System .• 
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Hardware Development 

EVALUATION • 
p~oeLEM AREA: 

PROBLEM AREA: Patrol Effoctivcnt'ss 

OESeR I PTION: 

. Cont~pt, Development 

EVALUATION No. 

This pl'oject. will aid in the ·development of new police cats which arc 
functionally designed to meet polica 1.'cquirctnt:lnts <md \vell integrated 
to S llpport new equipment l1ccds. 

A foul' - phase total program is l'cq uircd to de sign and develop t'ln 
integrated police car and major subsystem equipment. 'rhe first phase 
will establish technical rcql1ir('tncnts t'lnd design criteria. The NBS 
survey and MITRE analysis will be used. 

The second phase will be a design com.pt'tition among cal' rnanufactul'Cl'S 
and industrial design finns. 

At least two of the promising cal' deSigns resulting from Phase II will be 
cOl1sb'uct(.'d and tested during the third phase, 

The final phase is to pl'ocurc a relatively lai'ge number (100 or m.ore) 
of the best car design from the Phase IU feasibility tests and field 
test them with selected police agencies. 

1 

EVALUATION CRITERIA~ EVALUATION CRITERIA: 
~.",*,J.~-:$:f" 

APPl.lCATION/cCONOMIC FACTORS 
'1> .... ' 

eXTENT MANUFAC· USER R&D 
OF TURING ACCEPT ... FUNDING 

MARKa BASE. ANCE 
.... t-"-

3 G i!. ;a 
-";f b.$'~~_:,:-,*_ l 

COMMENtS: 

~»U"" d. h'nty ,,!\ruU he' 1 lund)' '~lul.'dll.n.:ttNl with work on impl'ov~d P?lice 
~ ,H fkcul1n. ~ \,a~nm.uu! ,mtl nmh'.,l d"vl'h)pnH~ntsl and COnlmUnl.cntlon 
i; fllt'l ~l'~ ,,'n'lIn ~1~' ~,t!~ • 

CIVIL 
FACTORS 

1 

TECHNICAL FACTORS APPLICATIONIECONOMIC FACTORS 
MITRE 

PROBLEM TECH- TIME TO DEGREE OF EXTENT MANUFAC· USER R&D 
AREA NICAl DEMON- IMPROVE· OF TURING ACCEPT· FUNDING 

RISK STRATE MENT MARKET BASE ANCE 

2 3 1 2 3 2 2 

COMMENTS: 
The purchase of 100 or tnOl't~ newly designed (:a1,'5 could exceed 
$lM in total funds. 
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PROBLEM AREA: Patrol EffC't~tivcru.'ss 

OESCR I PTION: 

EVA LUA TION No. 

This project will aid in the ·development {}f new P?licc ca.t'S whidl arc 
functionally designed to meet police rcqui'.l'cmonts atld well intcgl'atad 
to support new equipment needs. 

A £our- phase total program is l'cqulrNl to design and dovc1op an 
integrated police car and major sl1bsystern equipmc1'l.t. The fh'st phase 
will establish tedmical rcql1il't"lmcnts and design critcria. The NBS 
survey and MITRE analysis will be used. 

The second phasc will be a design COl1'l.pctitionamong cal' manuiaGtLlrers 
and indust:rial design firms. 

At least two of the promising cal' dcsigns rcsulting from Phase II will be 
construct(;~d and te sted during the third phase. 

The final phase is to Pl'OCl,U'C a relatively lal'ge number (100 or 1'1101'e) 
of the best cal' design from the Phase III feasibility tests and field 
to st them with sale cted police agenda s. 

EVALUATION CRITERIA: 

TECHNICAL FACTORS APPLICATION/ECONOMIC FACTORS 
MITRE 

MANUFAC- USER R&D TECH- TIME TO DEGREE OF EXTENT CIVIL 

1 

PROBLEM 
AREA NICAl DEMON· IMPROVE- OF TURING ACCEPT- FUNDING FACTORS 

RISK STRATE MENT MARKET BASE ANCE 

2 3 1 2 3 2 2 

COMMENTS: 
The purchase of 100 01' more lwwly designed cars could exceed 
$lM in total funds. 
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Concept Development 
----T-~,-~~~ 

EVA LUA TION No. 1 6 

Ttl L.E: hUt'1'I$':1',1 Au-fm:t"UI Po! 1(: irlg 

PROBL.EM AREA: Snlll'v(-,ll..t.n,,' .md RpduC'(' Response Time 

OeSCRIPTION: 

::,e .," ~~1i',~'Wi, I rH'fl~'lai('! f6Jl' tt(· d(~vel()pmcnt of the I;1!J~hn{.,iogy a&i.:~oclated 
.• a! [, •• 0» l,'»)llH: pnw U'i.:" I'U~»N) w.ll y ;urborne vehicles and their related 
" ;~i)&lh.f'n t'tJlIliPiIJj(·il~. 

/""j U .. tM~ ',tndy fir ,tll'*m:rNH' \'I'hid('~~ und suppo:t't equipment was con­
fUIJlt fl·t1 H., FY7~. Thiu (;ludy mV('tltigat(!cl (:urrent state-of-the-art 
d.';i~}~W' .md ( ov! data. In',ufficwuto[)(!l'ational data are available 
!~/)t1.' • .I.bll· tu ,U.lI.C'fW tli,' l:"lative cost ben.efit of helicopter versus 
"IO!. ul;~,thflNl iurplau('fJ. 

'n,;j,'~'" HMJlIl' .t( tWHH'l) at'(' pt'(JpOl; eo £01' FY74. Additional controlled 
tj'~it'h)~ vdll lit· fH'rful·W(·d to ("otnpar(~ the cifectivencss and cost 
lIt HI'iulr, of ]1"IH upt('l'!i .mel ST<JL n)()difi(~d airplanes in actual opcra­
hlN~m }i l'UIHWC'r! U:UCh!H .ltlOlW lo ('in'rent govcrnrnent regulations 
\·.'lw h Ul'l'HHlI,ly ,'Ul'tt POlllHbh· dt'v(~lopment of equipment for airborne 
plltH m>~ \',;111 hI' ch;,1 UWl('c1 vnth tlH'C'CC und the FAA. Improved air­
'Hlt'~Jt 'd'IHHH'/i dr"f.n·lopnwnt wll1 bt, initiat~dt ('specially night vision 
tf,''i. ~I tIt!. 

'''r~'' ,-

PLICA TlONrECONOMIC FACTORS 

lENT MANUFAC- USER R&D CIVIL 
OF TURING ACCEPT- FUNDING 

ARKET BASE ANCE 
"--

a 2 1 A 
~ 

1 i,;~ ~Uj ... H h.e,.huH 1:0 r,th'it lu\\' IH'\'lU~'{' nMju,t' systN't) dcyvelopn'lcnts 
,n.' lIJ,,~l !,Lu~m'lf htt r,ttht-r .In.llyshl .mel tN)lin~~ of e-xisting systCl'l''ls • 

FACTORS 

1 

Hardware Development 

EVALUATION 

TITLE: Communication Helmet 

PROBLEM AR EA: Improved COl1'l.m,unication Effectiveness 

OEseR IPTION: 

This project will provide for the development of improved radio 
communication equipment which can be built into protectivc helmets, 
and does not require whing to other equipment on the weal'cl,t s 
person. 

'1'he specific objective will be to assess the feasibility of designing 
a complete lightweight, two-way commtmication system into a pl'otective 
helm ct. The Eystem will us e conventional polic e frequencies and only 
a single transmitting and a single receiving channel will be involved. 

Various designs will be considered £01' transmitting sound to the wearer. 
These will include earphones, in-the- cal' speaker, mastoid bone trans­
mission and acoustic tubing transmission. Similarly, unique micro­
phone d~signs and locations built into the helm ct will also be examined. 
In addition, support will be solicited from the communications and . 
hearing-aid industry. One or mOl'C concept development COl'ltracts wlll 
be let for helmet prototypes and several units will be provided £01' 

subs equant field tests. 

EVALUATION CRITERIA: 
'" 

TECHNICAL FACTORS APPLlCATIONtECONOMIC FACTORS 
MITRE 

TIME TO DEGREE OF MANUFAC- USER R&D CIVIL PROBLEM TECH- EXTENT 
AREA NICAL DEMON- 'MPROVE~ OF TURING ACCEPT- FUNDING fACTORS 

RISK stRATE MENT MARKET BASE ANCE 

1 2 3 I 3 2 I A I 

COMMENTS: 

This could procede rapidly to test and standardization. The past work 
of NBS on helmet standards will be utilized. 
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• 
Technology Development 

T!TLE: l",:tghtwoight Pov;;~r Sources 

PRoaLEM AR EA: RcmQt(~ Co\mrn.unications Equipment 

D~SCRIPTION; 

'rhio project will provide foX' the dcve1.opment of improved power sources 
fol' ti{:H containod e.q.uipment for security systems i poli~e us e, and other 
l~J.w m\:rtJr(~CnH .. tlt (ll"ld criminal justice applications. 

St~lt C!t.)Htuincd power SOUl'ces represent significant cost and weight items 
when thew arc ufHld in law enforcement applicattons, A state-of-the-art 
fmrvuy or pot(!l'ltial rww<u' sources will be con<iuct"d. As requirements 
£01' (~upabillth~u develop which Ca.t1not be U"~et by existing hardware, this 
In.£ormalion 'wU1 be used to define new programs. It is anticipated that 
NASA and DOD research programs will provide the technology upon 
whi{:h to bas(~ new equipment development in this area. 

eVALUATION CRITERIA; 
TECHNICAL FACTORS 

AREA NICAl. DEMON- IMPROVE~ 
fUSK STRATE MENT 

APPLICA TlONIECONOMIC FACTORS 

EXTENT 
OF 

MARKET 

MANUFAC­
TURING 

BASE 

USER 
ACCEPT­

ANCE 

R&D CIVIL 
FUNDING FACTORS 

PI~g~~M TEC}i:'"]'n"'ME'To DEGREE OF 

~~'t;:~~~'.~::.. ;r-"" .,;';::rt>'t'--< .!c.m.":':1!i'l"l!'.~,,;~~4Ir. "'I".::'<:-.:ll"fl=#;~ --+------+-----+------t---..---+-------l 

.<>, __ ~=_, _2---.1}_~ 2 , __ '-_3 __ --'-__ 2 __ -'--_1 __ -'--_B __ ~ .. _1 _ __' 

COMME:NTS! 
'l'h(l devl'1opt'llt'Ut of n(,~w power sources will take at least 3 to 4 yeal's 
and involves U l'tl.th<"l' high technical l'isk if a model'ate impl'ovement 
is to ht' m~\.d('. 
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• 
Technology Developrnent 

EVAL 

TITLE: 900 MHZ Technology Study 

PROBLEM AR EA: Improve Coml'i:ltll1ications 

DESCRIPTION: 

This project will provide a p!an, including recommendations to the FCC 
for a method of allocating h'equencies in the recently authorized land 
mobile frequency band about (900 MHz range). 

To relieve the current congestion in the police frequency bands around 
150 MHz and 450 MHz, the FCC has authorized about 45 MHz additional 
spectrum to land mobile communication. As yet this spectrum has not 
been allocated, and many mobile users, especially the telephore com­
panies, are l'eq1,1esting use of this spectrum. Unless a system study 
is S0011 presentl.l to the FCC which effectively presents the requirements 
for police communications,both current and projected, it is possible that 
the spectrum win be allocated in a manner which prohibits advanced 
equipment development. 

A syst"'lm study of the possible police uses for thi.d spectrum is proposed. 
Technical assessments will be performed of the spectrum requiren1ents 
for new equipm.ent which might be used in this band as well as expansion 
of requirements for current services. A plan will be prepared which 
presents an efficient utilization of this band, or part of it! for police 
s ervic es. 

EVALUATION CRITERIA: 
r-'-'---.----.---------..---------____ --.-____ --r __ 

MITRI: 
P~l{OBU::M 

AREJ1II 

I 

TE:CHNICAL FACTORS 

TECH-
NICAL 
RISK 

2 

APPLlCATIONIECONOMIC FACTORS 

~----~-----~---_J-_____ J-_____ _L __ _ 

COMMENTS: 

This is primarily a study and consequently if! rated mc)stly with two's. 
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• 

Hardware Dev'elopment 

EVALUATION N~. J 1 \5 41B \1 

TfTLE.; th~fital Cumrnunication System 

PROBLl!M AREA: Inaproved Communications 

OEseR IPTfON: 
'1'1'1(' utIlization t)[ digital comnmnication systems could greatly improve 
radii) nnwHunic:ativnE:f. l'''x<>,qu(mcy crowding could be alleviated since 
(hglLal tramnnisaion x(~quixes only a fraction of the voice bandwidth for the 
(J Imw data ,,-·(mt(~nt. Ht,t.rd copy data could be made available in instances 
wh~~xt· Uw volume or hnpo).'tancc of data requ.ired it. Secure comrnunica­
timw nmId In- pl'ovi(h~d since coding individualized to each vehicle could be 
utihll'.ed. l"ina.lly, thn vehicle could be provided with direct access to data 
i'1IH11,(,('O "Ilth,out need to involve control center personnel. 

.;\t1 .0\ t·x;~.mph· of tIl(' ltlSt advantage, the patrol car could have direct 
an NW tn .1 <:(·ntl:al (~<H:nput(!:t· ttl querY,£ol' suspect identification on the basis 
of t'ar l'P{,~i!ltl'ation o:t' d:riV('~XIB license number. Mobile crime laboratories 
coulrl 11(';l.l'('h emll.rmt(·:l:iltcu c(mtxal fingerprint files or ocher data files of 
HnmCt!'ulh' val\H~ t.o an on-the-spot investigation. 

Attlvmgh digital c(HnrrnmiGn.tion is \vithin the state of the art, application 
to InobU(~ POli(·tl ('onll'nunkatiol't ByS telns may I'equire considerable product 
uUP:-:UVc'lUt'nt to pt'l'lnit l'cliablc operation. in the urban police car envir - . 
t,trlUwnL. 'l'hh, <\llVil'Ol'lllHmt causes technical problems such e.s multipath 
mlr~l'f('l"'JH{, and (\quipnwnt reliability, and hurn,an factor problems such 
.tD oporatli1:' tr,tininv. and t.1S(~l· preferences. 

Thl'J rU.'H.lt·d will initi<tlly be n. l'(wicw of police cOlnmunication requirements 
,md cilgit.tl (;wnnnmicatioll (\quipl11Cnt in ordel' to determine what develop~ 
nwntu .m.d ~ww d('sig:ne <'U·l'..~ r~qui:t:cd to increase digital equipment usage. 

EVAL.UATION CRITERIA: 
'TECHNICAL FACTORS APPLICA TiONIECONOMIC FACTORS 

rr:::::";:l.-:,~,~:t:;. :,~..:r_~~ ",;.-;:.tl>:.;W\;-:o'~~""'.:r~~r, •• ,:",.,.""",,_,_-+ ____ ..--__ ~....--___ -I MITnE 
f'nOOLEM 

AREA 
iECH~ TIME iO DEGREE OF EXTENT MANUFAC- USER R&D CIVIL 
NICAL DEMON- IMPROVE- OF 'WRING ACCEPT- FUNDING FACTORS 
HIS\< STRA'ft! MENi MARKEr fit;,SE MIOE --, 

2 1 1 B 

COMMENTS: 
In g('fWI',~L tIw Nluiplm'llt in this a.l:'(~a ~s technically well developed but 
l·l.·(,,~-H·(·l' l't·(lt·81~Vlt l:il)(\dfil'ally for poHce use, Consequently the degree 
t:t$' Unpl'HVt>mt'ut lS l'at~~d 1()\II. 'fhe luanufactul'ing bas e was rat6d "1" 
hut \t \"¥\\\ld alrnost be a. "2. 11 if)X l'nanufactu:rel's of digital communic~tion 
t''1\Hlmwnt • 
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• 
Hardware Developrncnt 

EVALUA TION No. 

TITLE: Low Cost Transmitter IdentHiel' 

PROBLEM AR EA: Reduce Response Time 

DESCRIPTION: 

Current police communication .equipment requires identification of the 
police vehicle to the dispatcher. The control center may have 
other ove:rlapping in.coming calls making recognition of t1).e individual 
signal difficult. Radio net confusicm from COnCUl'l"ent call-up can 
l'esult in undue delay of recognition and acknowledgement of the call-up, 
possible decreasing the effective use of police forces. 

Digital communications technology is available to solve this pl"oblem 
as simple add-on equipment to currently used vehicle radio corrnnuni­
cation sets, and as an integral part of advanced cOlnlnuuication and 
control systems to be developed under anothe:r project. Digital code 
transmission devices could be made available from current technology 
which could be activated by the act of picking up the transmitter micro­
phone, and which would automatically s end the vehicle's call signal. 

At the conh'ol cente:r, a rninicornputer would translate this coded signal 
into a visual signal for simultaneous display with other incoming calls. 
To further reduce confusion, incoming signals could also be buffered 
to produce a sequential display in the orc.~r of :receipt. 

This pl."oject will initially evaluate the actual utility of such a coded 
device for the call-up function. If economically justifiable, an engineer­
ing model of the system including the contl'ol centel' portion wonld be 
developed to permit evaluation of the operational utility of the concept. 

EVALUATION CRITERIA: 

TECHNICAL FACTORS APPLlCAT10NlECONOMIC FACTORS 
MITRE ,-

PROBLEM TECH~ TIME TO DEGREE OF EXTENT MANUFAC- USER R&D 
AREA NICAL DEMON· IMPROVE- OF TURING ACCEPT- FUNDING 

RISK STRATE MENT MARKET BASE ANCE 

1 2 2 0 2 2 1 A 

COMMENTS: 

This development could be an integral part of future command and 
control systems. 

5-58 

CIVIL 
FACTORS 

1 



• 
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EVA LUA TION No . 

TITLE! MubJlc Vldeo Communication Systems 

?RO.Bl..EM AR EA: Cornmunicatiol1 E:££cctivcncss 

DESCRIPTION: 

'l'lw dC[Hmdnnc,c of P()liC(! primal'i1y on aUl'a1 communications will 
('ontmtW but there arc many applications of mobile video and 
atw(Hla.ted visual displuys which could provide significantly 
nupl'ovNl communi(zation capability. 

'rlutl {ll'Ojec::t area includco the folloWing mobile displays: 
1) Indicator Lights for canned mes sages 
2) 'l'clnpl'intcrs 
3) l"llCIJimil(! 
.1) Vid('o (slow scan or TV) 
?) Alphrl.numcric cathode ray tube displays 

'fhw progl'u.rn will review tb(~ state of the art in visual display 
Hyot"UHJ with (~rnphaHis on the technical method used to achieve 
tht~ dl·(Li:t·t~d (Hllput. Costs; reliability, compatibility with existing 
"ommtmi(;atlufJH cquiprncnt, and l'~Ldio frequency band width re­
qutl'l'tnentH will l)(~ emphasized. 
't'1 . £ }' . • - -ope_. -...... _...... • -" 
. 1(" uutput () tnt; pl'ogl'nrfl will ~tiii¥:ac cmt'tccnnical basis for 
IHu<dwal't;~ clt!vcloprn,(mtH in th<.~ live al'cas listed above. 

EVALUATION CRITERIA: --L FACTORS APPLlCATIONIECONOMIC FACTORS 
~~. 

I! TO DEGREE OF EXTENT MANUFAC- USER R&D CIVIL 
ON- IMPROVE .. OF TURING ACCEPT- FUNDING FACTORS 

ATE MENT MARKET BASE ANCE --- -
1 1 2 1 1 B 

" " ~~:::~!;:t,':t,~ ... ;tr~..L""'='~_ 

COMMENTS: 

'rhi~~ w an 'U·t'i.~ in Which tht'l'(~ :is tnuch industrial activity and curl'cnt 
h,u'tlw,U't' prO(~ur(\lllent by police dCpartl1'lCnts. The state-of-the-art 
~ur\'\\y will pl'ovid(,~ ba(~kgl"o\lnd to identify areas not being adequately 
('\,}Vt~l't'd H,t the pl"(~Scnt tin')('-. 
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• 
Technolo 

EVALUATION No. 1 

TITLE: Frequency Management Study 

PROBLEM AREA: Improve Cotnmunication Effectivene s s 

DESCRIPTION: 
This proj~ct provides for a long range spectrum 11.1.anagement plan to be a 
gUide for future requests for, and allocation of, frequencies for police 
agencies, thereby guiding the developments of new equipment requiring 
the use of radio frequencies. 

Most, if not aU, of the .metropolitan area,s of the United State;s now have 
overloaded radio channels which sometimes delay critical police commw1i­
cations. Projections are for considerably mOre requirements for the use 
of the available, and soon to be available, spectrum. Even with new 
spectrum allocations, the projections are for over -crowded conditions 
again in the near futUre. 

Three studies are proposed. One study is n~eded to determine the 
total operational requirements for spectrum use by police agencies in 
the major metropolitan areas for the rest of this century. The second 
study will determine the amount of spectrum required to perform each 
of the projected requirements. The third stu<;ly will result in a plan for 
long range spectrum allocations and for frequency allocations within 
current regulations and spectrum allocation which will lead to an orderly 
transition to the de sired goals. This plan, if adopted, will be a guide for 
new equipment developments which utilize radio frequencies. 

EVALUATION CRITERIA: . 
TECHNICAL FACTORS APPLlCATIONIECONOMIC FACTORS 

MITRE 
PROBLEM TECH- TlMS TO DEGREE OF EXTENT MANUFAC- USER R&D CIVIL 

AREA NICAL DEMON- IMPROVE- OF TURING ACCEPT- FUNDING FACTORS 
RISK STRATE MENT MARKET BASE ANCE 

1 2 2 1 2 2 I A 1 

COMMENTS: 
This is a long range project which is timely because of new equipment 
such a s digital communications and i:l.utomatic police car location devices 
which may require new and different frequency allocations. 
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• 
Hardware Development 

EVALUATION No. 2 6 5 

TITLE: Automa.tic l?oUc~ Car Location System 

PROBLEM AR, EA: Reduce Dispatch Time 

DESCRIPTION: 
trhia project will provide fOr the development of a.utomatic police car 
loc'ullon systems £01' metropolitan areas and medium size cities. The 
.lirf.Jt C£fortH w111 be directed towal:d the tnedium size cities, since 
·(!xtensiv{' d~vclopmel1ts have be,en directed toward the larger metropolitan 
a r<!(ls. 

Four a,~tiviti,es are proposed. A review of the state of the art, including 
the DOT dc>velopmcnts, will be conducted. A determination of the require­
ro,entH ~or medium g],.ze police agencies will be accomplished in conjunction 
With ~ltl"C. A tcchn~cal and economic analysis of possible equipment 
to sahs!y thes; rcquucmcnts will be performed. A Goncept development 
(~~:rOl't ,WIll be mitiated followed by a demonstration in a typical medium 
Size Cl.ty. 

EVALUATION CRITERIA: 

TECHNICAL FACTORS 
MITRE 

PROBl.EM 
AREA 

TECH­
NICAL 
mSK 

2 

COMMENTS: 

TIME TO 
DEMON-
STRATE 

2 

DEGREE OF 
IMPROVE· 

MENT 

2 

APPLICA nONIECONOMIC FACTORS 

EXTENT MANUFAC· USER R&D 
OF TURING ACCEPT· FUNDING 

MARKET BASI: ANCE 

Z 1 2 C 

v~ l;Y elo~H' ('oordinu.t:ion with Mitre is anticipated in determining the 
l~C(ll.dl·t:·m,ents and in perfOrming the sl~ate-of-the-art review. 
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• TITLE: Undercover Agent Communications 

PROBLEM AR EA: Un,dercover Operations 

DESCRIPTION: 

This project provides for the developrrtent of compact, easily hidden 
communications equipment for covert police operations • 

Three activities are propos cd. A state-of-the-art survey will be 
conducted of civil and military supported developments in areas of 
small communication and tracking equipment. The survey will also 
include the possible us e of miniaturized sCl"amblers. Technical 
and economic analysis will be perfOl"med to ascertain the most 
promiSing equipment for deve~opment. A concept development pro-
gram will be recommended. 

EVALUATION CRITERIA: 

TECHNICAL FAC~TORS APPLICA TlONIECONOMIC FACTORS 

MITRE 
TECH- TIME TO 

DEMON­
STRA1'iE 

DEGREE OF 
IMPROVE­

MENT 

EXTENT 
OF 

MARKET 

MANUFAC­
TURING 

BASE 

USER 
ACCEPT· 

ANCE 

R&D CIVIL 
FUNDING FACTORS PROBLEM 

AREA NICAL 
RISK 

,\1 1 ' 1 1 2 B 1 

COMME'NTS: 

This is a rather specialized development project which requires refined 
definition of the operational requirements. 
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• EVA LUA TION No. 

TITLE: Stee,:abl(> 4l)O MHz Antenna 

PROBLEM AR EA: RC'tnotc Communication 

DESCRIPTION: 

'l'lli9 projPei investigates the feasibility of impl'oving police
1 

comrnuni­
""'tl:OJ1,) in Uw 450 MHz band by using dir,cctionally steerab elantennaaesas 
",u. . • • 11 must cover arge r 
atth:.: bafw stations. Since ba<nc statlons usua, Y .,. u~t be 
t'adiating in a.ll di17C etions from the base statton thelr anten.nas rn ~ tor 

! • • • • .' 1. , • 11. . low gain If the base statlOn opel: a 
o111nl{hl'(~(;tlonaJ. WhlCll lCSU ~S ln, , . .' £ om a low p.)wer 
could increase his antenna gain whc:, a ~ransrnlss10~ r 
mobil,. mi.it is poor I hettcl' commurllcattons would 1: esult. 

. , '£ £ 'bTt study 
The initial portion of this project wlll conslst o· a ea~l ;....:. y t' bTt 
followed by the design of a prototype antenna to te st t ~ .e'" G'\.C lca 1 1 Y 
and bcn('fitH of dcctronic steering and lock-on concepts. 

EVALUATION CRITER1A' . 
n 

APPLICA TlON;£CONOMIC FACTORS TECHNICAL FACTORS 
MITRE 

TIME TO DEGREE OF EXTENT MANUFAC- USER R&D 
PROBLEM TECH- FUNDING 

AREA N1CAL OEMON- IMPROVE- OF TURING ACCEPT-

RISK ' STRATE MENT MARKET BASE ANCE 

-~ ~- 1 B 
1 2 2. 1 I Z 

. 
COMMENTS: 

CIVIL 
FACTORS 

I 

b I' bl to larger cities which are 
The antenna. would probu~ly (~app lCa e tl the applicability 
spread out and have lUlJltlpath problcl"ns I consequen y 
is t·onside:l.'(~d low. 
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• TITLE: Individual Patroirnan Location System 

PROBLEM AR EA: Response Ti1'ne 

DESCRIPTION: 
Positive control of the location of a fQot patrolman or a polic em an 
away hom his vehicle is desirable for many t.,f the same l,'easons as lor 
the police vehicle. It would permit flexible' fOl'ce disposition a...nd re­
sponse to emergency situations. Knowledge of the location oiche police~ 
man at any moment would increase his safety by assuring more rapid 
assistance when needed. Administratively, better utilization of man~ 
power can be attained by assul'ing mOl.'e conscientious adhe:l.'ence to 
pJ:'ogrammed patrol activities •. 

RF signalling devices capable of constant operation at milliwatt levelS 
are state of the art and can be developed to radiate coded identification 
signals. However, urban use arnidst high-rise buildings make con­
ventional radio direction finding methods difficult because of the 
multipath proble·m caused by building reflection. Other methods involving, 
for example, the "signpostll approach need to be developed to assure 
sufficiently aCCU1'ate location. 

This project will perform a state of the art l'eview of civil and military 
programs for automatic location systems lor s11.'1all vehicles and 
individuals. The Philadelphia DOT tests will also be evaluiiLted. 
Promising concepts such as the IIsignpost'l concept will be ,ana.lyzed 
for feasibility. One or two of the most effective concepts will be 
developed to the demonstration testing phase. 

EVALUATION CRITERIA: 

TECHNICAL FACTORS APPLICA nONIE.CONOMIC FACTORS 
MITRE 

CIVIL TECHu TIME TO DEGREE OF EXTENT MANUFAC· USER R&D PROBLEM 
AREA NICAL D~MON" IMPROVE- OF TURING ACCEPT· FUNDING FACTORS 

RISK STRAT~ MENT MARKET BASE ANCE 

Z 1 Z 2. , 2. 1, ...• , •. /..-. B 
,.~ 

COMMENTS: -.-. • .. "'" ...... , 

This developrnent could be extremely useful to the patrolman in high 
rise downtown areas. It could be a complimentary system to be used 
in conjunction with an eme:t:gency call I1panic buttonll for the foot 
patrolman. 
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Hardware Development 

EVALUATION No. 1 5 4 

TITLE: Low Cost Secure Communications 

PROBLEM AR EA: Improved Communications Effectiveness 

DESCR IPrION: 

This project provides for the review of equipment requirements for 
secure communications in police practice and will evaluate existing 
equipment and techniques capable of meeting such requirements. 
WhCl'l found nec.:cssary, new equipment specifically designed £01' 

secure police communication purposes will be identified, developed 
Ulld tested. 

The usual voice police communication channels are open to monitoring 
by the criminal during the act of committing the cirme and during a 
possible pursuit phase, enabling him to thwart police attempts to pre­
vent the crime or to apprehend the perpetrators. Additionally, during 
undCl,"covel' operations a requirement for silence m,ay prevent normal 
voice communications even over secure links, or may prevent the use 
of conventional radio equipment while in the field of view of the suspects 
or bystandel's. 

Miniab.ll'ized transmitters/receivers are available from the intelligence 
community and hom space technology which could be adapted to provide 
secure police communication by the addition of devices such as scramblers, 
if also capable of miniaturiza.tion. Other schem€ls available for this pur­
pose would include CW type transceivers with hidden code keys. 

EVA L U A T I ON C RITE R I A: --
TECHNICAL FACTORS APPLlCATIONIECONOMIC FACTORS 

Milne 
PROBLEM TECH- TIME TO DEGREE OF EXTENT MANUFAC· USER R&D 

AREA NICAL DEMON- IMPROVE- OF TURING ACCEPT- FUNDING 
HlSK STRATE MENT MARKET BASE ANCE 

1 2 2 1 1 2 1 B 
COMMENTS: 

This project would l'equire cool'dination with Army development 
communications equipment for undercover agents. Both of these 
arcas have a rather limited extent of applicability. 

5 -65 

CIVIL 
FACTORS 

1 

• TITLE: Modularized Command and Control Systems 

PROBLEM AR EA: Patrol Effectiveness 

DESCRIPTION: 
This project provides for the development of moduladzed equipment systems 
for command and control applications, particularly for medium sized cities 
or groups of cities that share C&C facilities. These systems can be easi~y 
configured from modularized components j adapted to specialized or pecull.ar 
situations and in this way needless duplication can be avoided. 

The development will concentrate on equipment systems which will reduce 
response times via speeding up the dispatching ilmction while reducing 
average travel time. An important consideration is the modulal.'izing to 
reduce maintenance costs al'ld system down time. 

A few of the advantages of system modularization are: 

1. Elimination of higher costs as sodated with reconfiguration 
"nonmodular" systelus for each city. 

2. Higher performance by means of meeting unique l.'equirements 
of individual medium sized cities. 

3. Simplified maintenance, low down time and minimal spare 
parts cos ts. 

4. Simplified interfaces and improved compatibility with other 
civil systems (fire, disaster I etc.) 

The project approach will consist of the following tasks: 

1. A study to determine the state of the art of applicable equipment. 
2. A technical and cost analysis to delineate new equipment concepts. 
3. Development and definition of optimized modularized system 

concepts to answer the needs of the medium sized city. 

EVALUATION CRITERIA:' 

TECHNICAL FACTORS APPLlCATIONIECONOMIC FACtORS 
MITRE 

TECHw TIME TO DEGREE OF EXTENT MANUFAC- USER R&D CIVIL PROBLEM 
AREA NICAL DEMON- IMPROVE- OF TURING ACCEPT- FUNDING FACTORS 

RISK STRATE MENT MARKET BASE ANCE 

3 2 2 2 2 1 3 C 

COMMENTS: 
The extent of market is considered to be median from the standpoint of the 
number of total systems to be installed. However there may be thousands 
of component modules which could increase the marketing factor and the 
manufacturing base. 
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Concept Development 

EVALUATION No. h 1.6161 BII 

TITLE: Command and Control Equipment Simulation 

PROBLEM AREA: Patrol Effectiveness 

DESCRIPTION: 
This pl'oject provides an analytical tool to assist in the selection of 
the most promising areas for equipment development in C&C. This 
tool will be a command and control equipment simulation model. 

This model win be used to quantify the perfa'rmance of equipment 
systems currently utilized. In addition, planned equipment system 
improvements will be analyzed in terms of system reliability, 
performance (e. g.) response time), feasibility and cost effectiveness. 

rrhis activity will consist of three phases. The first phase will be 
thp. determination of the major equipment parameters (e. g., number of 
channels) in each of the functional subsystems. The second phase will 
consist of development and subsequent validation of the equipment 
performance model. The third phase will consist of utilizing the model 
to detel'mine equipment parameters and areas for immediate development. 
The initial models and programs will probably be developed on a stand­
alone basis to evaluate specific equipment systems. As the number of 
these mOdels grow they can be combined to allow for the evaluation of 
combinations of equipment p ... ;tems. 

EVALUATION CRITERIA: 

TECHNICAL FACTORS APPLICA TlONIECONOMIC FACTORS 
MITRE 

R&D CIVIL PROBLEM TECH- TIME TO DEGREE OF EXTENT MANUFAC- USER 
AREA NICAL DEMON- IMPROVE- OF TURING ACCEPT- FUNDING FACTORS 

RISK STRATE MENT MARKET BASE ANCE 

3 2 2 2 2 1 3 B I 
~ 

COMMENTS: 

It is important to tmdel'stand that this is not an operations analysis 
type of model. Instead it is used for analysis of equipment and equipment 
systems improvement. Significant eql.lipment improvement parameters 
can be 'a1'1a;lyzed and evaluated. This model will become a key factor 
in futUre equipment development and problem solution • 
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Concept Development 

EVALUATION 

TITLE: Satellit(> Applications lor Law Enforcement 

PROBLEM AR EA! 

DESCR1PTrON: 

Data Accessibility, Improved Commw1ication Effectiveness, 
Dispatch and Travel Time 

'fhis projoct provides £01' the examination and determinatj on of satellite 
feasibility [01" law (.mforcement purpose s. Analysis and feasibility 
IiltudieH will be performed to evaluate the utility, usefulness and figure 
of merit of potential application areas. 

H('(~ent ad van(~cs in satellite technology have very substantially reduced 
tlw <!ost of ground stations for fixed or mobile installations. Attainable 
IU" linl~ mt.l.rgins and pedo:rmance characteristics make feasible hW1dreds 
of additional 2 way voice and/or low rate digital commW1ications channels 
bntwN!n mobile units and command/dispatch centers. 

Multiple digital and video links applications would be examined for 
ft~asihiJity al1d C('>st effectivity. Examples of particular areas which 
would be analyzed arc; 

l?ingnrprint card transmission 
P(~l'fH)nal alarm corn.munications 
Local C&C performance and growth improvements 
L()(,:atl st:at(~ and state /Federal communications 

It is plann(!d t" (lxc1udc possi.l)le application of navigation satellites for 
polkt' ,\:a1' locntion since these have been reviewed in studies sponsored 
by othl'l' govel'nn"t(mt agencies. 

r::VALUATION CRITERIA: 
" 

TECHNICAL FACTORS APPLILATIONIECONOMIC FACTORS 
MITRe -

PROBLEM TECH" TIME TO DEGREE OF EXTENT MANUFAC- USER R&D CIVIL 
AnSA NICAL DEMON- IMPROVE- OF TURING ACCEPT- FUNDING FACTORS 

RISI{ STRATE MENT MARKET BASE ANCE 
~~~;;""'~~I>~"" ~-r."">J!;'~*,~ . 

1 4 2 Z 2 2 1 A 
'-- ~ 

COMMENTS: 
Th{~ initial ~ffol't will b<' an analysis and feasibility study similar to the 
I"Y7:3 t·asll: involvh'l.g In1pl'Qved Airborne Policing. Since this is a study 
Ow tN!lmi<:al and cc'momi(,~ factors are all in the medium range. The 
imp{n·t;:uH~e t.)£ th(' problem arl~a (and the user acceptance factor) was It 1" 
by \lpplying th(~ MITRE weighting for Data Accessibility only. This could 
1w hightH' if satellitos arc useful and economically justifiable for other 
l{\\v l~ll.rOl'CCm,cnt applications. 
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CONTROL INCIDENCE OF CRIME 

INCREAt?E RISK OF COMMITTING CRIME 

APPREHENSION SYSTEMS 

a. Police Emergency Call Warning System 

b. Truck Antihijacking System ..... 

c. Remote Bomb Disposal Techniques 

d. Police Vehicle RF Siren 

e. Less Lethal Weapons .. 
f. Integrated Lethal/Less Lethal Weapons 

g. Remote Weapon Arming System . . . . . 
h. Police Weapon Safety System ...... ; 

i. Sniper Disabling and Apprehension System. 

j. Traffic· Light Regulation System .. 

k. High Intensity Portable Lights 

1. Auto Theft Prevention ...... 
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• EVALU.~ TION No. 

TITLE: Police Eme.rgency Call Warning System 

PROBLEM AR EA: Increase Patrol Effectiveness 

OESeR IPTION: 
.A patrolman usually looses his capability to communicate with the 
dispatcher when he leaves his patrol car. It is at this time that he is 
most likely to encounter dangerous situations requiring immediate 
assistance. 

The purpos e of this pl"ogram is to develop a small transmitter capable 
of sending a number of emergency signals to a transciever in the 
patrol car. These signals will activate the transmission from the 
car of an appropriate emergency message to the central dispatcher. 

The feasibility of using a simple coded transmitter capable of re­
motely activating a taped message to be transmitted from the radio 
car has been demonstrated and field tested by NASA's Jet Propulsion 
Laboratory. 

This project proposes to extend the initial JP.L effort and to address 
the limitatior.s encountered in the field tests of the initial system. 
Specifically, an increase in transmitting range to 500 feet, re­
packagin.g into a more convenient configuration, and the expansion 
to at least six separate messages will be undertaken. Consideration 
will also be given to the feasibility of retransmitting the coded signal 
from the car for decoding at dispatch headquarters. 

'rhe project will involve JPL cooperation and will include field testing 
of Pl:Ototypc equipment. 

EVALUATION CRITERIA; 

TECHNICAL FACTORS APPLICATION~CONOMIC FACTORS 
MITRE 

PROBLEM TECH- TIME TO DEGREE OF EXTENT MANUFAC- USER R&D CIVIL 
AREA NICAL DEMON· IMPROVE- OF TURING ACCEPT- FUNDING 

RISK STRATE MENT MARKET BASE ANCE 

3 '2 3 2 2 2 3 B 

COMMENTS: 

This project rates high because of the potential to increase patrol 
eifectivencss and the short thue to demonstrate. JPL has already 
acconlplished the basic design work. 
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Hardware Development 

EVALUATION No. I 6 

TITLE: Truck Anti-Hijacking System 

PROBLEM AR EA: Crime Detection/Reporting 

DESCRIPTION: 

Hijacking of commercial cargo trucks is of national concern. The 
purpose of this program is to develop a system for detel'mining 
when a truck carrying cargo has been hijacked or stolen and to 
provide information on the identity and location of the truck. 

An initial effort on locating the position of a hijacked truck was 
undertaken by the Development Group as part of the FY73 ESIP 
activity. The effort proposed for FY74 will continue the location 
system activity and will initiate work on an alarm fOl" detecting a 
hijacking attempt. 

Prototype development will be initiated on at least one location 
systen:. Only conC eptual activity will be involved on the hijack 
detectlOll' and alarm system. The alarm systelTI lTIUst be designed 
to function independently and without aid or direct action by the 
driver. Its purpose will be to alert the dispatcher or a security 
guard that a hijack attempt is being made. 

This project requires close coordination between NILE, DOT, 
and the automatic industry. 

EVALUATION CRITERIA: 

TECHNICAL FACTORS APPLICATION~CONOMIC FACTORS 
MITRE 

PROBLEM TECH- TIME TO DEGREE OF EXTENT MANUFAC· USER R&D 
AREA NICAL DEMON· IMPROVE- OF TURING ACCEPT- FUNDING 

RISK STRATE MENT MARKET BASE ANCE 

I 2 2 2 I 2 I B 

COMMENTS: 

CIVIL 
FACTORS 

I 

This is an ongoing project aimed at reducing a specific type of robbery. 
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• TITLE: Remote Bomb Disposal Techniques 

PROBLEM AR EA: Safety During Police Operations 

DESCRIPTION: 
Although not a frequent occurrence, bombs have exploded while being , 
dismantled or removed by disposal crews from law enforcement agencles. 
Means fox remotely working with dangerous matexials have been developed 
by both the nuclear and the aerospace industries and could easily be 
applied to bomb disposal and, in instances of less sophisticated fuzing 
devices) to disarming. 
P 08sib1e new bomb disposal systems could utilize systems electrically 
powered, servo-controlled mechanical arms and gripper,s. These 
could be manipulated by a human operator from a safe dlstance and 
us e TV for close Observation of the dismantling. Other systems 
eliminate the video link and position the operator behind a blast-proof 
shield with t:t.'ansparent observation ports. In these systems, hard­
wixe linkage with the servo-controls is used. 

Very delicate laboratory opexations, analagous in sensitivity require­
ments to most defuzing operations, are currently performed in this 
tl."lannel:'. Bombs which could not be defuzed in this manner could be 
trGUlsported by teleoperated device to blast-proof containers for remote 

destruction. 
This p'roject will review the applicability of such teleoperated devic es 
to the bomb disposal problem and will identify equipment and procedures 
suitable to police needs and operations. 

EVALUATiON CRITERIA: 

TECHNICAL FACTORS "APPLICATIONIECONOMIC FACTORS 

MITRE R&D CIVil 
PROBLEM TECH- TIME TO DEGREE OF EXTENT MANUFAC- USER 

NICAL DEMON- IMPROVE· OF TURING ACCEPT- FUNDING FACTORS 
AREA 

RISK STRATE MENT MARKET BASE ANCE 

0 1 2 1 2 1 0 B 1 

COMMENTS: 
While this pl'oject is in the area of Safety During Police Operations it does 
not involve safety associated with reducing the nve major crimes. Con­
sequently it is rated "0 11 with respect to solving a Mitre stated problem. 
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Hardware Development 

EVA LUA TION No. 2 6 

TITLE: Police Vehicle RF Siren 

PROBLEM AR EA: Safety During Police Operations 

DESCRIPTION: 
Current automobile des,igns have improved soundproofing which fre­
quently prevent,s the dnver :t:rom heal'ing the shen of police and othe:l.' 
emel'gency vehlc1es. 

The purpos e of this, project is to develop a radio frequency (RF) warning 
system to al~rt vehlcular street traffic of approaching police cars. The 
effort would l~~c,lude de,velopment of a transmitter for police cars and a 
low cost l'ecelVlUg devlce or radio n"lodification kit for installation by 
the general public in their cars and trucks. 

The initial activity w,i1l address t,he basic feasibility of widely appli­
cable, l?w cos~ recelver-h'ansl1:l1tter concepts. Passive signal 
conve,rslOn ,devlc ~s, battery-operated signal converters, and sel£­
contamed slgnallmg units will be considered. Possibilities £01' limited 
directional signal transmission will be evaluated and both audio a.nd ' 
visual indicators will be treated. Prototype hardware will be developed 
and test.ed. 

EV A L U A T ION C R IT E R I A : 

TECHNICAL FACTORS APPLlCATIONIECONOMIC FACTORS 
MITRE 

PROBLEM TECHA TIME ro DEGREE OF EXTENT MANUFAC- USER R&D CIVIL 
AREA NICAL DEMON- IMPROVEG OF TURING ACCEPT- FUNDING FACTORS 

RISK STRATE MENT MARKET BASE ANCE 

2 1 3 2 2 2 2 B 1 

COMMENTS: 
This addresses a problem which is increasing as cars are designed to 
be better soundproofed. 
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Hardware Development 

EVALUATION No . 

TITLE: Less Lethal Weapons 

PROBLEM AR EA: Apprension and An'est 

DESCR I PTION: 
There is a great deal of public support for the development of non-lethal, 
pOlice weapons systems for both crowd and individual control/apprehens1on • 

Many less -than-lethal weapons have already been develoI?ed a,nd several of 
these have found application by police forces abr.oad and, m t~lS c?untry. 
Considerable que stion still ex:i,sts, however, as to the sltuatlons 1n wh1ch 
such weapons can be safely used and about the actual degree of non-
lethality of these weapons. 
Less -than-lethal weapons include the kinetic or impact type, such as the 
club Or the rubber bullet, the chemical type such as disabling gases, the 
electrical type such. as the electrified baton and the, TASER, as well as a 
variety of miscellaneous devices such as hypodel'm1c darts, water 
cannons, instant cocoons, etc. Depending upcn the situation of use and 
the training of the operator all of these devices app~ar to have the 
potential for serious physiological damage and pos,s~bly even leth,:l effects. 
In addition, some have considerably less acceptab1hty to the pubhc or to 
law enforcement personnel than others. 

This pl'oject will review and rank proposed and existing less -than-l~thal 
weapon systems. Primary emphasis will be placed on wea~ons d,eslgned 
for the individual encounter. The ranking will reflect cons1deratlons of 
weapon effectiveness, reliability, ease of use I and u~er s~ill requirements, 
public acceptance and cost-effectiveness. If a,pproI?r1ate, 1mproved 
weapons concepts will be identified and an engmeermg model developed 

for test and evaluation. 

EVALUATION CRITERIA: 
TECHNICAL FACTORS . APPLICATIONIECONOMIC FACTORS 

MITRE USER Rf)lD CIVIL 
PROBLEM TECH- TIME TO DEGREE OF EXTENT I MANUFAC-

AREA NICAL DEMON- IMPROVE- OF . TURING ACCEPT- FUNDING FACTORS 

RISK STRATE MENT MARKET BASE ANCE 

1 1 2 1 2 2 1 B 1 

COMMENTS: 

No conl1nent. 
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• EV A L UA TION No. 

TITLE: In tegrated Lethal/Less Lethal Weapons 

PROBLEM AR EA: Apprehension and Arrest 

DESCRIPTION: 

~ossi~le app,~ications and descriptions of less-than-lethal weapons are 
g~ven ,lll the Less Lethal Weapons" prograln discussion. In most 
sltuahons, the law enforcement officer would carry both his conventional 
wea,pon and ales s lethal device and would select his Weapon on the 
bas1s of the situation confronting him. 

It is t~~hn~logically feasible to consider combining both types of weapon 
capab1hty mto, a singl~ device as a means for reducing the weight and 
number of equlpm~nt 1tems carried by an officer. No technology break­
throug,hs are, requ1~ed, for example, to produce a gun which can 
se~ectlvely fue sohd bullets or tear gas capsules or hypodermic darts. 
It, 1S, however, likely that such an integrated weapon may exhibit 
d1sadvantages such as bulk, higher failure rate, etc. 

Th~s p~'oject will concentrate initially on an analysis of situations in 
wInch lllte~rated weapons would offer definite utility. If such situations 
can be defll1ed preferred operational and design characteristics will be 
established. Available technology will be reviewed to select applicable 
concepts, and design and development will be carried thl'ough the proof­
of-concept stage. Experimental equipment will be produced for 
operational evaluation. 

EVALUATION CRITERIA: 

TECHNICAL FACTORS APPLICATIONIECONOMIC FACTORS 
MITRE 

TECH- TIME TO DEGREE OF EXTENT MANUFAC- USER R&D CIVIL 

1 

PROBLEM 
AREA NICAL DEMON- IMPROVE- OF TURING ACCEPT- FUNDING FACTORS 

RISK STRATE MENT MARKET BASE ANCE 

1 1 1 2 1· 1 1 B 1 

COMMENTS: 

No comment. 
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• 
Hardware Development 

EVALUATION NO.1 O\3\ZJB\l 

TITLE: Remote Weapon Arming System 

PROBLEM AR EA: Safety of Police Operations 

DESCRIPTiON: 

In high emotional stress situations such as riots, law enforcement 
personnel may sometimes fire lethal weapons when not essential to 
self-defense or control of the riot. A system which could control these 
weapons and permit their remote arming by a central authority might 
prevent needless loss of life such as occurred at Kent State University. 
The practicality of such a syste1n as applied to ava.ilable or projected 
police weapons requires evaluation. 

Remote arming and disarlning devices have been used extensively 
for both military and civilian purposes. Examples of the latter are 
the arming and initiation of blasting charges over RF links. Current 
technology could pl.'ovide gun trigger safeties operating on electro­
lnechanical principles and requil.-ing little power for actuation. Applying 
such devices to conventional police weapons, however, introduces 
serious problems in areas such as reliability, operational modes, and 
USCl.' acceptability. 

'£his project will review engineering and design factors related to 
l'emote weapons al.'1ning in the law enforcement situatior.t~, Emphasis 
will be given to add-on devices to be intl'oduced only in situations 
Inaking remote al'ming desirable, Proof-of-concept development will be 
undertaken and prototype systems will be identified for pos sible develop­
U1.ent. 

EVALUATION CRITERIA: 

TECHNICAL FACYORS APPLlCATIONIECONOMIC FACTORS 
MITRE 

PROBLEM TECH- TIME TO DEGREE OF EXTENT MANUFAC· USER R&r: CIVIL 
AREA NICAL DEMON- IMPROVE- OF TURING ACCEPT- FUNDING FACTORS 

RISK STRATE MENT MARKET BASE ANCE .-. 
0 1 2 0 1 1 0 B 1 

COMMENTS: 
This system is exclttsively £Ol' l'iot control applications and not for police 
opOl:ations involving the ;five m.ajor crhnes. Preventing a crime caused 
by the police is not considered and, consequently, the project rates a 
zero in addressing a MITRE problem area. 
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Hardware Development 

TITLE: Police Weapon Safety System 

PROBLEM AR EA: Safety During Police Operations 

DESCRIPTION: 

A Significant number of policemen ' " d ' 
strttggles with suspected felons by :~: l~£t~:,~s ~~ek~~~f _eac1

l
1, year during 

own gun. 1e po 1cen1an's 

~t~;t~~! °t;l~revent,ing removal of the gun from its holster by anyone 
such removal o,::::::ci as w:ll as a m~thod for, preventing its firing after 

~: ~c;:~t~he I!:, p~~s !!~i ;;~Yf~ ~h~~~~l i::~~~~~~~;e~h:!~' :~~~:;~l~~i~~~~o 
, , e 1a e use 0 t e gun by a felon during a st 1 'th tl 

pollce off1cer is one pos sibility In add't' h 1 ru~g e Wl le 
be co 'd h' h ' ' c 1 lOn, 0 ster lnechamsms can 

and ~:dci~~~~a~wh~~s t:~~i~~:~i~~:s::f::' :rt~~ :::~:a; :~n~~~;~d:!:~e Ct~~ 
~:~~~~t1!t~I~~;~~;fea.t the gun could be drawn against the officel: dur~ng 

~~~sbepr1,Onjdei,cvt1'dwilll. redvitew lconcepts for safing both holsters and guns which 
ua ize 0 t1e owner and l' h' . 

to precede rapid operation E' "WllC dreqU1re a learnmg process 
t ' . ngineellng mo els of the more promising 

concep s Will be constructed for test and evaluation If a ' 't 
prototype devices will be constructed for field testi~g. ppJ: opl'la e l 

EVALUATION CRITERIA: 

MITRE 
TECHNICAL FACTORS APPLlCATIONIECONOMIC FACTORS 

PROBLEM TECH- TIME TO DEGREE OF EXTENT MANUFAC-AREA NICAL DEMON- USER R&D CIVIL IMPROVE- OF RISK STRATE TURING ACCEPT- FUNDING FACTORS MENT MARKET BASE ANCE 
Z Z Z 0 Z I Z A 1 

COMMEN . TS . 

T,he manufacturing base is perhaps rated too low Thi ld b 
simple device or ' h . s cou e a 
device.' a mmor c ange in the presently installed safety 
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• 
Concept Development 

TITLE: Sniper Disabling and Apprehension System 

PROBLEM AREA: ApPl'ehend and Arrest 

DESCRIPTION: 
Increnses ill the ambush slaying of policen"len and innocent bystanders 
huvl' iI1Cl'Ca9Cd markedly in recellt years. In many instances, such 
crill'ws have beon coml'nitted by a sniper who remains near the area of 
tho arnbush and exacts an additional tool in lives and injuries during the 
attempt to apprehend him.. Such attempts usually involve more or less 
conventional approaches I using guns and/or gas to disable the sniper. 

Othel', 11:101'e advanced) meanS arc required t.o accelerate the apprehen­
sion process as well as to l'educe the risk to both the apprehending officers 
and innocent bystanders. Such means may include the use of comfortable 
prot(~ctive clothing which can be worn by policelnen during normal duty 
tOU1'S. Psychological devices to assist in the apprehension process , such 
as high intensity lights blinking in colors and at f1'equencies designed to 
disol'iont the snipc1' and l"nakc it irnpossible for him to place well-aimed 
shots, could also be considelled. 

The objectives of this project will include l'eview of all mechanical and 
physiological factors as sociated with the problems of preventing injury 
clue to surprise attack and the disabling and apprehension of the ambush 
attacker. The 11101'0 promising concepts identified as a l'esult of this 
l'eview will be analyzed and evaluated by exploratory test if appropriate. 
'rhe developrnent of equipment to the engineering model stage will be 
undcl'talwl1 Io:1.' the n109t promising concepts for subsequent operational 
field testing. 

EVALUATION CRITERIA: 

TECHNICAL FACTORS APPLICATIONIECONOMIC FACTORS 
MITRE 

PROBLEM TECH .. TIME TO DEGREE OF EXTENT MANUFAC- USER R&D CIVIL 
AREA NICAL DEMON- IMPROVE- OF TURING ACCEPT- FUNDING FACTORS 

RISK STRATE MENT MARKET BASE ANCE 
'---

I 1 2 1 1 2 1 B 1 

COMMENTS: 

This would l)(.! a l'athe1' specialized device with lin'lited applicability. 
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• 
Hardware Developlnent 

EVALUATION No . 

TITLE: Traffic Light Regulation Systen'l 

PROBLEM AR EA: Safety During Police Operations 

OESCR I PTION: 

Current automobile design elnphasis on noise reduction and enviror.rnental 
conditioning of the car interior have made it more difficult £01' the 
occupants of cars to hear police and other emer gency vehicle audio 
warning devices. Tests have also indicated that warning signals such as 
flashing lights often are not visible under certain urban environn'lents or 
depend upon aid froin an audio signal such as the police screamer before 
being noticed if the vehicle is being approached fl'om the rear. 

To avoid accidents and to speed the transit police or emergency vehicles, 
new concepts are required to relnove traffic from the path of a vehicle 
having emergency precedence, Central station activated devices to tU1'n 
traffic lights red at street intersections have been in use in many Amer­
ican cities during fire en'lergenci.es. These generally will stop traffic 
in large sections of the city and do not provide normal traffic with clues 
as to the actual path to be taken by the emergency vehicle. Other n'leans 
are required to control traffic only along routes to be taken and only for 
the time period of the passage. Also,since comn'lunication with a central 
station to arrange for such specific traffic control Inay be too time­
consuming, a control system operable from the einergency vehicle itself 
would be he Ipful. 

This p1'oject will undertake a review of concepts permitting RF 01' sonic 
control of traffic lights ahead of the einergency vehicle for a sufficient 
distance to pern'lit normal traffic to clear the roadway. Engineering 
models of prOlnising systems will be developed for test and evaluation. 

EVALUATION CRITERIA: 

TECHNICAL FACTORS APPLlCATIONIECONOMIC FACTORS 
MITRE 

PROBLEM TECH- TIME TO DEGREE OF EXTENT MANUFAC- USER R&D CIVIL 
AREA NICAL DEMON· IMPROVE- OF TURING ACCEPT- FUNDING FACTORS 

RISK STRATE MENT MARKET BASE ANCE 

COMMENTS: 

Of course , the past work (including field demonstrations) by DOT in 
this area will be reviewed and evaluated. 
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Hardware Development 

EVA LUA TION No. 1 4 04 

TITLE: High Intensity Portable Lights 

PROBLEM AR EA: Search and Pursuit 

DESCR I PTION: 

~ost stl'ang,er-to-stranger ~rimes occur at night, Thus. attempts at 
eal'ly l'ur~u~t and apprehenslon also take place at night. In addition. 
patrol actlVlty to prevent such crimes must also be carried our dul'in(!. 
darkness. Both during patrol as well as in pursuit, law enforcement ,.;, 
P(!l'sonncl must have available sou.rces of illumination to aid in the 
detection and idt.'ntifieation of suspects and/or clues to the commission of 
a cl'irne. 

~evices £01' providing the n~edcd illumination are usually hand-held, 
hght ~oul'ces such as £lashllghts or patrol-car mounted searchlight~5. 
New hght sources capable of higher intensity operation and packaged in 
hand pOl'tabl(~ configul'ations for mobility would be useful. Also, tYle 
spectral COll'l.PO.sition of such a light source should be adjustable to provide 
bettel' peneh'atlOn of haze, smog and fog, Ruggedness of construction 
would be nnothc~' des hablc characteristic of such a new light source. 

This project wil~. Und?l'tt1;k? a survey of suitable light producing devices 
n~d evaluate thell.' sUltablhty to pollee needs. Concepts offering the pro­
r1"11Se 0:( economical utility will be considered for prototype development 
and operational testing. 

EVALUATION CRITERII~: 

TECHNICAL FACTORS APPLICA TlONIECONOMIC FACTORS 
MITRE 

PROBLEM TECH· TIME TO DEGREE OF 
NICAL 

EXTENT MANUFAC- USER R&D CIVIL 
AREA DEMON- IMPROVE- OF TURING ACCEPT- FUNDING 

RISK STRAtE MENT MARKET BASE ANCE 

1 2 2 0 1 2 1 A 

COMMENTS: 

No comment except that thcl'e is sUJ:'ely a large incentive in industry 
to develop this one. 
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Hal'dware Development 

TITLE: Auto Theft Prevention 

PROBLEM AREA: Target Hardening 

DESCRIPTION: 
The purpose of this project is to investigate the feasibility of concepts 
to aid in the pl'evention of theft of private a'utos and to detel' unskilled 
auto thieves who steal on impulse. 

The initial effort will be devoted to an assessment of automobile theft~ 
pl'evention planning. A survey will be conducted of automobile 11:1anu­
facturers to identify theft-prevention equipment and procedures 
incorporated in CUl'rent year models. Information will also be solicited 
on platls fOl' incorporating new and improved features in fuil-no models. 

Requirements will then be £ol'mulated for one or two advanced anti­
theft concepts and subcontl'acts let to ll'l.dustry for the devclopr~1ent of 
pl'ototypes. 

In addition, theft prevention features which the DOT could rcquil-e 
l1.1al'lUfacb.ll'el.'s to incorporate into theil' new automobile designs will 
be identif'ied. 

EVALUATION CRITERIA: 

TECHNICAL FACTORS APPLICA TlONIECONOMIC FACTORS 
MITRE 

R&D CIVIL PROBLEM TECH .. TIME TO DEGREE OF EXTENT MANUFAC- USER 
FACTORS AREA NICAL DEMON- IMPROVE- OF TURING ACCEPT- FUNDING 

RISK STRATE MENT MARKET BASE ANCE 

0 2 2 1 3 2 0 B 1 --
COMMENTS: 

Automobile theft is not considered common law burglal'Y 01' a Inajo:! 
strangel' -to-stranger crime. Consequently it is rated "0 II in addressing 
the stated MITRE problem area . 

5-80 



• 

• 

• 

INCH J.;AHE HISK OJ'" GOMMITTING GHIME 

1:1 •• PoIu.' ,Ultl WItrwBo Pagbg System ..... . 

(;cJHt'l Vitle!) H(~c()rditlg System ........ . 

(. . ('nm.' J ,ab !Court Communicaf:ions System. 

,,. 

, ....... . 5-81 
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T es t/Standardization 

TITLE: Police and Witness Paging System 

PROBLEM AR EA: T1'ial Conduct 

OESeR I PTION: 

Court appearance times for both police and civilian witnesses are 
difficult to schedule accurately because of the many factors which 
can delay trial schedules. As a consequence, such witnesses m.ay 
spend inordinatel:tmounts of time, up to sevel'al days, in the court 
building while waiting to be called. A system which would permit 
notification of wiulesses while perfol'lning theil- normal duties in 
sufficient time to permit their travel to the COU1't would increase 
availability of polic e offic e1'S for regular as signments and inc1'eas e 
the wiHingness of the public to be involved in the criminal justice 
system. Electronic notification systems have been 1n use by the 
medical profession and others for both in-building and city-wide 
application. New technology will therefore not be required to 
develop effective wiuless paging systems. In order to insu1'e that 
the system does not contribute to further court delays, such sys­
tems must exhibit high reliability under a val'iety of occupational 
and geographical location situations in which witnesses may find 
themselves. 

This project will investigate operational modes tailored to the 
needs of the court system and will s elect off-the shelf equipment 
best suited to such operational requirements. Test and evaluation 
criteria used in the selection process will stress reliability of 
operation and economical multiple us e application of the paging 
equipment. Repeat paging by automatic equipment will be con­
sidered. 

EVALUATION CRITERIA: 

TECHNICAL FACTORS APPLICATION/ECONOMIC FACTORS 
MITRE 

USER R&D 
PROBLEM TECH- TIME TO DEGREE OF EXTENT MANUFAC-

ACCEPT- FUNDING 
AREA NICAL DEMON· IMPROVE- OF TURING 

RISK ANCE STRATE MENT MARKET BASE 

2 3 3 1 2 2 2 A 
~, 

COMMENTS: 

Electronic paging systems are already in wide us e and are well 
develop ed. ': ests of court paging systems are underway in Illinois. 
New equipment developments are probably not l'equired and the 
project can go directly to test and standardization and consequently 
the technical and applications factors tend to be relatively high • ....... 
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TITLE: CVU.rl Vidao R<!cording System 

PROBLEM AR EA! Trial Conduct 

DESCRIPTION: 

Test/Standardization 

EVALUATION No. 2 

Court Pl'()(, c(~djnIP; are currently being transcribed into written records 
('ltlH':r hy Htmwgl'aplwrH or from tape for several purposes, A perma­
m'nt l'm'(J].'d rmuH ht· kept for archival needs. Testimony may be required 
tr) b~ .. r(~vj c!v:<Hl during the trial. Juries need transcl'ipts to review 
tl'Hlnmmy glVml often w(wks or months prior to jury deliberations. The 
pl'eparati(JH of Bueh tran.scripts is costly and time consuming. In addition 
vJ(~win~ a.n a\ldio~visualrccording of a witness during his testimony I 

may lH~ more revealing and instructive than the written record. No new 
t(*chnol;'gy iu 'l.'(~quircd to produce recording systcms capable of this 
Iunelwtl. New techniques will he required to assure a match between 
('Xtllling Nluipnwnt and special court needs. For example, the recording 
prOt' (':;H tlnwl not di~H'urb or intc.n:£cre with the court proceedings. Noise 
and ('Xt'(!IHlivn lighting rnUBt thercfol'c be avoided. Witness distraction 
H~UNt 1)(' i:yoid(!ci l indicating that the equipment should be relatively 
hHlcl.t·H. CmHH nrl,wt be low, pointing to automatic operation. Instant 
l"nplilY nhonld lw £(·a~Jil.lle, pedmps from a central building studio to 
1"«(1\1(; (' individual ('.OUl't room costs. 

Thill rn.'ojN't will mcarninu special recording needs of the court system 
a.ud will adapt eXisting a\1dio-visuall'ecording equipment to such needs. 
OpN'a.tiona.l ml'thodology will be developed to assure maxin:lUm relia­
Inhty: anClmininmrn inte:dcl'cncc with proceedings. Integrated court 
hmldlng Uyst('HUi will 1>0 developed to assure minimum cost. An 
('nginN'j;'ing modd of }iU,,}) an integratcd system will be constructed for 
0lH't'.ltiona,l tl'ial and dlm.lOnstra.tion. 

EVALUATION CRITERIA: 

MimE 
f)nOnl.~M 

AIlEA 

.' ' .. ~'_\ . 
TECHNICAL FACTORS 

,l;>;l:~,~~..:;:.r..r.'~'::';.~ ~~"'=-'';moj; '<>, ~ 

TECH· TIME TO I DEGREE OF 
N· IMP-ROVE-

TE MENT 
N1CAl. DEMO 
RISK STRA 

"'1~~ .~(~.,.,.,<' .. 

1 

COMMENTS: 

APPlICATIONIECONOMIC FACTORS 

EXTENT MANUFAC- USER R&D CIVIL 
OF TURING ACCEPT- FUNDING FACTORS 

MARKET BASE ANCE 

2 2 2 A 1 

'rhw NlmpnH'nt ltl J.hm \md~'r test in cl'irninal COl.1,rts. New developments 
\\'tll bi..+ \~ol)l'.'(hna.t~d with this cmgoing work. 

... 

• 

Test/Stan.dal'dization 

EVALUATION No. 2 

TITLE: Court/Crin'1e Lab Communications System 

PROBLEM AREA: Trial Conduct 

DESCRIPTION: 

Court testimony often requires that a variety of experts be called 
and that various locations be visited to demonstrate and prove 
evidentiary data to the jury. The presentation of evidence could 
be improved in some cases by laboratory test demonstrations which 
are difficult to perform in court, thus l'equiring the enthe court to 
adjourn to a suitable site. Similarly, the crime scene may have to 
be visited by the court to permit the obsel'vation of evidence which 
cannot be brought to the COU1't. Hospital wards are visited to take 
testimony hom bed-l'idden witnesses. These procedures are 
costly and time consuming and means for remotely viewing such 
evidence, if permissible within established court practice and 
constitutional consh'aints, would be vcry desirable. Clos cd circuit 
TV techniques are available from current technology to l'1'1eet such 
requirements if acceptable and economical systems and methodology 
can be developed. 

This project will review LEAA grants in this area. CUl'rently 
available equipment will be evaluated for application to remote court 
viewing systems, with emphasis on security systems to assure 
validity of evidential data presented over closed circuit TV. A 
demonstration test system will be assembled to permit operational 
.evaluation of the concept. 

EVALUATION CRITERIA: 

TECHNICAL FACTORS APPLICATIONIECONOMIC FACTORS 
.. MITRE 

PROBLEM TECH- TIME TO DEGREE OF EXTENT MANUFAC- USER R&D CIVIL 
AREA NICAL DEMON- IMPROVE- OF TURING ACCEPT- FUNDING FACTORS 

RISK STRATE MENT MARKET BASE ANCE 

2 2 3 2 2 2 2 A 

COMMENTS: 
The time to demonstrate factor for this, as well as othel' trail conduct 
projects is high because demonstration and test could be imlnediatcly 
undertaken . 
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