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ABSTRACT 

A sumrnar f of the lJrogranl activities that were irnplemented to conduct 

a fidel l~valuation of the Citizen AlarDl Systenl is presented. The objectives 

of th" system are: to reduce tl,E' fT(>quency and conspquenc('s of personal 

attack crimes (rape, robbery, rnurder, and assault) and related citizen fear 

of crime by pernlitting crinle reporting at or near crinle initiation, th€,Teby 

facilitating earlier police arrival. A formal fidd t(>st was anticipated in 

order to deternline tll(> systenl efipctiveness and acceptancE> by both citizens 

and tlw police personnel. The test planning activities associated with imple­

nlenting the field evaluation of this concept are discussed together with the 

diff('rcnt scenarios in which the tC'sting could be accomplished. A descrip-, 

tion of th(~ residential scenario in F:lizabeth, );ew Jersey, selC'cted as th(· 

tvst site, is included together '.vith a summary of the crim~ statistics for the 

tc>st i'lrt'a and control sites. A functional description of the four hardware 

conlponents (actuator, prirnary receiver relay, secondary re'ceiver relay, 

and central stati0n) is also provided. The report concludes with a discus-· 

sion of the interface issuE'S that were' still to b(' resolved at tlw tim.e of 

prograrn ternlination. 
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SUMMARY 

This r~port documents the accomplishments of the field test of the 

Citizen Alarm System prior to task termination. The Citizen Alarm System 

is a new conr.::ept in law eruorcernent that provides the capability for a citizen 

to summon assistance at the onset of a criminal attack. Existing systems 

usually delay the victim I s reporting until after the crime has been perpetrated. 

The acceptance of the Citizen Alarm System by the general public 

and the response agents (e. g., police, guards) will depend on a number of 

different factors. For the citizen user, the primary concerns m<_y be: 

o Will my signal for help be received? 

o Will the police get here in time to help me? 

o How will the criminal react to my using the system? 

o Is it easy to use? 

o Is my actuator obvious to others? 

On the other hand, the police will be concerned with such is sues as: 

o What is the nature of the emergency I am responding to -
a man with a gun or a cat in a tree? 

o Is this another false alarm? 

o Will I be able to find the user? 

Very little actual data from. the operation of similar systems exist 

which can be used to help provide answers to these and other equally import-

ant questions. 

The purpose of the field test program was to demonstrate that the 

Citizen Alarm System is a viable concept, that the equipment will reliably 

transmit the alarm mr!ssage from an enci,p.ngered citizen to a response agent, 

that the actuator carried by the citizen is durable and easy to purposely 

operate but difficult to accidentally actuate, and that a high percentage of 

citizens of a normal adult population mix can confidently use the actuator 

during periods of need. 
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The effectiveness of the system needs to be determined for both the 

users and the response agents. To provide a valid assessment, test planning _ 

was initiated to define a test of adequate size and variety such that the syetem 

can be quantitatively evaluated and its performance capabilities established. 

One phase of this planning was the definition of the data to be gathered which, 

when analyzed, will show the effect on crime, the degree of protection pro-

vided, how well the equipment perton ted, and how acceptaJ:.,lt~ and luarketable 

the system is. 

Four different test scenarios (institutions, small business, :residential, 

and public areas) :were defined, together with hardware quantities and test 

period requirements. Public housing complexes in the city of Elizabeth, New 

Jersey (residential scenario), were selected by the National Institute of Law 

Enforcement and Criminal Justice as the initial test site. Copies of police 

incident reports for crimes o~curring in these low-income, government 

housi.ng projects during the 1971-1975 time pe riod were analyzed by The Aero­

space Corporation to provide insight into the following questions: 

CI Who are the most likely victims of crime? 

~ Who are the assailants? 

$ Where do the crimes occur? 

fp In how many instances would a Citizen Alarm System 
conceivably be of value? 

Data were also gathered from similar projects in other areas to 

permit the selection of a control site. 

Procurement activities were under way to select a subcontractor for 

manufacturing the hardware for the field test, installing it in the appropriate 

locations, and providing the maintenance during the test period. A second 

subcontractor was being selected to serve as the test conductor with respons­

ibility for the detailed test planning, the performance of field surveys, test 

management, and data collection and reduction. An additional subcontractor 

for the production. of an orientation and training film was also being selected. 
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These activities were terminated when the program for field testing 

It the Citizen Alarm Sy stem was canceled by the Institute on 20 August 1976. 
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CHAPTER 1. INTRODUCTION AND CHRONOLOGY 

In specific response to nd.tional concern over crimes involving per::;onal 

attack (i. e., n1urder, robbery, rape, and assciult), the La,w Enforcement 

Assistance Administration initiated a prugram in 197:; to dE; velop a Citi?E:ll 

Alarn1 Systern to provid(~ ;, means for people' to signal for help at the onset of 

a crinlinal attack. As envisioned, the sysh!nl was to .('ll1ctilJn indc,ors, as well 
. . .. ' I:;' 

as outside, and in privat(> residen~:es as ,vell as publlc tavhtles. Thf'devel-

oprnel1t of the systenl has prf)cc!(-~ded to the p:)int of prr)totypl~ rnaL1Jfa,~:tur(> and 

feasibility tests in various s('!'narios to cienlunstra"c hardvi'arf' op{'rabilitv 

(signal propagation, con1patibility \,ith existing po\\er lines, and t(~l(~phon(' 

line::';)' As developed, tilt' systf'n1 l:onsi8t8 of funr COlnpont!nts: 

o An aduator fur ini'.:iating the can for lwlp 

o A pl'in<al'Y r('c(~iy('r relay for detr'cting tlw presence 
of the alarm signal 

o A sCl'ondary 1'(·c<'i-..:('r r('1(1Y to couple up to 127 prin1ary 
r(~ceiver::; to a COInrnon dClta link 

() A c<'ntral station to process tlw alann data and prl'sent 
it in useful £or1'n to the re sponse agent 

This deY(~loprnent progranl \,as completed in June 1976, and a vlose­
") 

out ruport -- was subn1itted to the National Institute of Law Enforcen1cnt and 

Criminal Justice in July 197(). Systern hardware is de .ribed in Chapter 5. 

To pro,,"ide a cornprelwnsive assessnwnt of the performance of th<' 

Citi7.en Alarm. Systern under real-world operating conditions, a field test 

program of a combined indoor/outside systern was initiated in FY 75. The 

objectives of the field l'\"aluation inc1nde an Cl:3SeSSn1ent of the system by 

citizen users and by the responding la\\' enforcen1ent agencies, as well as an 

evaluation of the systenl inlpact on the person-io-person crinle rate and the 

fear of crin1e in the test conlnmnity. The program. was intended to provide 

quantitative answers to such questions as: 

>;eNun1bers refer to Notes on page Sq. 
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® Is the Citizen Alarm System a viable concept? 

flI Will the equipment reliably transmit a message from an 
endangered citb>;en to a response agent? 

® Is the actuator carried by the citizen easy to operate 
purposely but difficult to trigger accidentally? 

ct Can a high percentage of a normal adult population mix 
use the actuator with confidence during periods of need? 

The FY 75 effort focused on general te st planning and the developrnent 

of a comprehensive'ield test plan. Program goals and test objectives were 

identified and then analyzC'd and quantified. An initial estimate of the data 

requirements necessary to evaluate each goal was developed. Aerospace was 

as sisted by a sllbcontractor, the J. H. Wiggins Conlpany, in a comprehensive 

data gatlwring effort in support of this test planning activity. Experts in the 

field of ('valuation re search, POliCE' programs, and citi zen participation pro­

granls were "l;isited or contacted by telephone to allow the test planning to 

profit :_b~! 'tlw experiencp othe r5 ha"l;e gained in the implementation of silnilar 
. ,-

evaluation progranls. Survey rnethods and measurement techniques used on 

other programs were revic\x,'pd with respect to their applicability to thE' Citizen 

Alarnl Sy stem field evaluation prograrn. 

In addition to tlw datR gathering effort, the methods and procedurE's 

necessary to inlplenwnt an evaluation of the system in four distinct applica-

tions 'were defined. The applicat:ons considered included: institutions such 

as schools, prisons, or hospitals; small businesses such as liquor stores or 

convenience stores; residences such as public housing or apartment complexes; 

and outside public areas such as stre(~ts and parks. 

The residential scenario was sde:::ted as the test site for the initial 

evaluation of the Citizen Alarm System. Formal contacts were established 

with the city of Elizabeth, New Jersey, to determine the suitability of low­

income Ft'deral housing projects as test sites. Crime data for the years 

1969-1974, plus test site geographic, demographic, and architectural data, 

were obtained from the police department and analyzed. 
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In late FY 75, two procurement packages, one for the field 

evaluation hardware and the other for a test conductor, were completed, 

approved by the National Institute for Law Enforcement and Criminal 

Justice, and requests for proposals were sent to industry. The hardware 

subcontract encompasses tasks for fabrication, installation, and maintenance 

for approximately 1500 citizen units in the test area. The test conductor 

subcontract covers tasks for detailed test planning, pretest surveys, test 

implementation, and data analysis and evaluation for the same scenario. 

In support of this procurement activity, a tour of the test sites was conducted 

for the prospective bidders on the two subcontracts. Precautions were taken 

to :.ninimize any impact on the attitudes and impressions of the test site 

residents. 

In early FY 76, tlLret' qualified bidders responded with proposals for 

the test conductor subcontl. a·~t. These were evaluated, and the winning sub­

contractor was identified. However, due primarily to the lack of adequate 

data on the hatdware development, no acceptable responses were received 

for the hardware fabrication subcontract. Additional activitiee:; were then 

initiated under the developr.lent task to complete the development and provide 

qualified sources for fabrication of the field test hardware. The subcontract 

for the test conductor was held in abeyance pending the selection of the hard­

ware subcontractor. 

In parallel with the development activity, additional crime data from 

Elizabeth, New Jersey, were analyzed, and three low-income housing pro­

jects (Pioneer Homes, Migliore Manor, and Mravlag Manor) .were selected 

as the test site. Data were also gathered from other cities in order to 

identify suitable control sites. A public housing project in Trenton, New 

Jersey (Donnely-Page Homes), was identified as a control site. This facility 

has a functioning guard force, like Elizabeth, and is physically and demo­

graphically similar to the test site. 

-3-



A subcon.:tract was awarded to the Franklin Institute Research 

Laboratories for the measurement of radio frequency signal attenuation at e 
452 MHz within the Elizabeth, New Jersey, test site. The data indicated 

that the building walls and floors were somewhat transparent to the signal. 

The source selection activity (i. e., preparation of the statement of 

work and technical requirements, proposal evaluation, and preparation of 

the subcontract data package) was also completed for the production of a 

training film. This film was to be used by Aerospace and the test conductor 

subcontractor to introduce the citizen users and the police response agents 

to the Citizen Alarm System concept and to the field test program and their 

role in it. 

The final developr:nent activities for the Citizen Alarm System were 

completed under subcontracts to American Electronics Laboratories, Inc. t 

and Rockwell International. Following successful hardware demonstrations 

at each of their facilities, requests for proposal for the production of the 

hardware for the field test program were sent to both companies. Technical 

evaluation of their proposals was completed, and a recommended source was 

identified. The su.bcontract data package was prepared for approval by the 

Institute. 

The source selection activity and final negotiations were also com­

pleted for the subcontract for a test conductor to direct the test implementation, 

including data collection and analysis. This subcontract data package was 

completed and ready for delivery to the Institute. 

The Citizen Alarm System field test program was terminated by 

direction of the Law Enforcement As sistance Administration on 20 August 

1976, and all activities directed toward the implementation of the test pro­

gram stopped as of that date. 
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CHAPTER 2. PROBLEM DEFINITION 

The Citizen AlarIn SysteIn is a new but unproven concept for 

reducing the nUInber of criInes involving personal attack (i. e., Inurder, 

rape, robbery, and assault), and thereby IniniInizing the individual citizen's 

fear of being a victiIn of such a criIne. This concept is based on the preInise 

that providing citizens with the Ineans of signaling for help at the onset of a 

criIninal attack or when threatened instead of requesting assistance after 

the criIninal attack has been perpetrated will provide earlier assistance to 

the user and will increase the probability of arresting the criminal. These 

two factors - earlier assistance and increased arrests - are expected to 

reduce the number of pe rsonal crimes and the corresponding fear of victim­

ization. The realization of this objecth:e is dependent upon acceptanc(' 1)[ the 

system by both the users and the response agents. 

The acceptance of the Citizen Alarnl SysteIn as a concept for r!!ducing 

c rim" and the fear of crin1e by poEce agents and private citi~ens will depend e on three major factors: 

o Its operability (ease of use and freedon1 frOlTI malfunction) 

I'll Its freedom froIn false alarm abuse 

s Its effectiven,'ss in increasing the apprehension of criIninals 

These factors can be n1easured only by an appropriate field test. 

The objective of the field test program was to perform a field test 

of adequate diInensiol1s so that the effects of the systCIn can be quantitatively 

evaluated and its performance capabilities established. The effectiveness 

of the systeIn must be assessed froIn the viewpoints of both the user and 

the response agent. 
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CHAPTER 3. TEST PLANNING 

The Citi7.cn Alarm System field test program 1S intended to determine 

the impact of the sy-stenl on such factors as crinle rate, citizen/community 

attitudes, and response agent attitudes and rpsources with r(~spect to trw' 

and false alarm situations. Formal test planning has id.{!ntified the prirnary 

goals and objectives of the test progranl and the' spt'tific data r(~quir('nwnls 

that will yield a statistically \';did ass('ssm('nt of the systern. Tlw four pl"i­

nlary goals and rf~lat('d tf'st ob.ipctives ar(! listed in Table 3-1. 

The methods and pro\.(·dun~s necC'ssary to inlpl('nl('nt an t'valual iOll of 

tIl(' syst(~nl in four distind applications han' also be'ell ddinHl. Thc· applica­

tions con::;idcT<!d incluckd instltutions sw.:h as sthoo1s, prisons, or hospiLds; 

s1'na11 businesses such as liquor stores or conv('nic-!l1c<? stort·s; rl'sici(!n( <'5 

su\.'h as public housing or apartnwnt conlplexes; and outdoor p1tblic ar('as such 

as streds and p<lrks. TIl(' pt)t('ntial test sitt's arp listed in Table 3-2, and a 

brief sunl1nary ot" t:a\.h of th" lour type's of s\.·e'1arios follov.8. 

3. 1 Institution Scenario 

Institutions represent test situations with spedal popula­

tions and \\ell defined boundaries. In general. crin1e condi\ions in an 

institution are knO\\l1 and 80nH' systenl of ilhid('nt r(~porting already exists. 

Three logical institutional applicvtions havt' b('('n considered as potential! pst 

scenarios for the Citizen Alarnl Systf'm: ho:o;pitals, schools, and prisons. 

Of these, the prison offers the bpst opportunity for testing because there is 

a need for such an alarnl syst('n1. crirne rat!~s are high, deploynH'l1t will !)(' 

fairly straightforward dtw to typical prison geOlne1.ry. and any positive dJ(~cts 

of the system \\ill be easily observ(·d. Ther~!i'ore, the prison scenario is 

used as the exanlple of institutional application. 

S('veral prisons were re\·ie\\ed during the field eva]lIatiol1 

preliminary planning phase to determine tlwir suitabilit\" ''is iield test site's. 

Site selection should be based on staff willingness and cooperation, high 

- r-



--- ----------

Table 3-1. Citizen Alarm System Program Goals and Test Objectives 

r-------------------.-----------------------r-----.~------------------------------------, 

Prograrn Goal 

Provide rapid crime reporting 
to sumrnon early assistanct' 

Reduc(~ the' efff'cts of violent 
crinw 

Det<'rnline hardwarp opprability 

Provide benefits analysis 

- 8-
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Test Objective' 

Determine user acceptance 
Determine actuator handling 

capability 
OJ Deternline response agent 

acceptance 
G Det ernline levt'l of user I r(' sponse 

agt!nt conlmunic ati on 
o Det('rnli1,e probability of aiarrn 

usage 
o Dt'ternline nunlb<'!' of callf:i-[or-

sl'rvic<' 
o Dpternlinc crinlC !,pportillg tinH' 
o Dc't<>rnline respOllSt' ag(~nt 

rt'sponse tinlP 

D(·ternline change' in user lear 
It'vel 

Det(~rnlin(! user assistanc(' in 
rl'sponse agent opprations 

Deternline change in actual and 
r{~portt'd crinw rate 

Determine deterrent effect s 
o Determine displacernent effects 
o Deternline changes in arr{'st rate 
G> Deternline changes innunlber of 

pf'rsons injured 
o Determine changes in property 

loss due to crime 

Deternline hardware reliability 
o Determine transmission 

reliability 
~ Determine transmission 

limitations 

Determine total costs 
ill Determine measurable benefits 

Determine implementation 
limitations 



Table 3-2. Potential Test Sites 

Scenario Location Type 

Institution Jackson, Michigan Prison 
Tracy, California Prison 
Chino, California Prison 
Sta te s ville, Illinois Prison 

Small busine s s Detroit , Michigan Small business 
Kansas City, Missouri Small business 
Houston, Texas Sm.all business 

He sidencE' Elizabdh, New Jersey 
\ 

Public housing 
Kansas City, Missouri Public housing 
Dade County t Florida Public housing 
Pittsburgh, Pennsyh-ania Public housing 
Ne\v Orleans, Louisiana St'nior citizen 

housing 

Public area Kansas City, Missouri Downtown streets 

I Seattle, Washington Dov,mtown stre{~ts 
I 

I Washington, D.C, LEAA headquarters 

I 
Hyde Park, Illinois University area 
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crime rate (in excess of ten crimes per 1000 staff per year), size (staff 

greater than 500 and inmate population exceeding 1000), and access of the 

test conductor to the prison grounds and facilities. 

3. 2 ~nlall Business ~cenario 

The application of the Citizen Alarm ~y stem to sInall 

businpsses represents a natural coupling bt~twe('n a special group of cit iz(~ns 

(propri(~tors and clt~rks) itnd th(> public police. Many of this spf~dal group 

have alarrn experience, sinet' businesses have used silent alarnls for il 

nunlbt~r of y{~E'"rs. Th(' on-person actuator will pernlit the proprietor or 

clerk to activat<~ tlll' systt.~nl \\ hilt' separat('d frull1 t11<' cash-rpgisb'r-lo('ated 

alarn1 button. Dispatch is lli:iudlly rapid, sine<' the alarrn is g(~I1t'rally ~it-d 

dirt'ctly to it c(~ntral station tllid/o1' PoliC('-nlOnitorf'ci indicator board and tllt' 

1nonitu1' knov, s that t1ll'r<' i 8 all cnw qZ('ncy s ituat ion. Polh:t· 1lsually as 8\11n(> 

that an ilrnwd roblwl'Y is in pl")gr<'ss wlwn ;1 slllall busilWS15 alarnl is .lcl ivat('d. 

and appropriate ,-:aution is ex(·r~'is<·d. 

Fit:ld testing and (;Vahliltion of tIl!' srnalllmsilH'ss 15«,l1ario 

should 1)(' l'onduct<'d in d f.!1'oup ot' t'stablishn1l'11t s that an' r('pr(~s(,lltati', e uf 

high crinw rate targets in large citips. Each participating store should be 

equipped with both actuators Clnd a prirnary rc'cf>iv(~r relay. T}w actuators 

rnay b(~ rotated betw('cn shifts arnong the ke\, store personnel. The central 

station willlw located at til£' lwan'st policE' station with prespntly l'onf'gul"ed 

f'quipn1l'nt. ant' set of ('quipnlent will be adequate to provid(~ accurate location 

of the crin1(' since· the receher-relay of each participating sn1a11 busiJl('ss 

\vill identify the businl'ss location. There will be little doubt as to the loca­

tion of the p(~rson a,-~th"ating the alarn1 sinct·, even if two businesses are 

close ('nough that I\VO recpiver-r(·lays n'(' triggerc'd, the actuator codt· 

identifies the user and, therefore, his busilless location. 

One difficulty in applying ill<' Citizen Alarm System to 

SInall business involves the dispatch method. There is no provision [or 

bypas sing or shortening the di spatch proees s in the pre sent configurat ion. 
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However, if the alarm were sent in parallel directly to a patrol car or a 

command post car, the system effectiveness in apprehending and arresting 

offenders would be greatly increased. Equipment modifications that would 

permit both local and central reception of the alarm system should be 

inve stigated. 

Among the more irnportant objectives of field testing the 

sDlall business scenario are: determination of the probability of using th<' 

actuator; reduction of personal injury; and robbpry deterrence. 

3,3 Re sidcnticd .scenario 

The residential scenario represents a broadening of th(> test 

and evaluation of the Citizen AlarDl System froDl the prison and sDlall business 

scen.arios. lkcause the gt~neral public will be involved for the first tirne, the 

control of the experiDlent is rnore difficult. The experience and educat ion 

level of the residential users is generally lower than that of the correct ional 

officers (users) of the prison. The capability and responsibility of response 

dgents D1aY vary, depending on use of private or public police. The systeln and 

test r(!sults \\'ill have a greater exposure to public observati,)l1 and will probably 

reflect an increase in nUDlber of false alarD1S over the prison and small 

business applications. There is a greater possibility of all types of violent 

crimes being present. 

Initial evaluation of the residential scenario can mo::;t (>asily 

be controlled by having it take place in one or more low-income public housing 

complexes. For this sc('nario, receiver relays would be placed in apartDlCnts, 

hallways, stainvells, and in outdoor are2.S around the buildings, and actuators 

would be given to adults and some teenagers. and perhaps be limited to one 

per apartment. Among the Dlore ilnport.ant objectives to be evaluated in the 

residential scenario are whether or not the test participants will wear the 

actuator, use it in the event of an attack, or misuse it (either by physical 

abuse or by creating false alarms). A comprehensive trair.ing program will 

be required to encourage proper use of the device. 
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3.4 Public Area Scenario 

The ijublic area scenario is the most comprehensive and 

the most difficult one to define for th', test and evaluation of the Citizen 

Alarm Systenl. Wide spread dist dbution of actuators to the general public 

and extensiv"! installation of receiver relays on buildings, power poles, and 

light standards in streets and parks are anticipated. This scenario contains 

most of the critical aspects of the other scenarios (e. g., interface with 

public police), pbs additional characteristics uniqut' to this one (e. g., 

increased problems of victinl location). 

The cornplexities of the public area scenario are judged to 

be prohibitive v,'ith regard to probable {~arly SUCl~l'S::H'S of systenl t'valudtion. 

Therefore, the initial evaluation of the public area scenario is expecLed to be 

delayed until some experience is gained tronl testing other scenarios, and 

then perforrning the test in a reasonably v;ell-defined outdoor area. 

One {'xanlple of a public area test site m.ight be a rt·latively 

well defined inner-city ndghborhood area \\hich has a higher than average 

crime rate. Such areas are found in nlany older sections of citit·s in the 

United States. Actuators would probably be distributpd to only a fraction of 

the population to avoid saturating the response force with false alarms. 

Receiver relays would bv placed at appropriate locations both inside t}w 

dv,,'ellings and in the surrounding streets and parks. Adequate definition of 

receiver relay location and installation is critical in the outdoors because 

greater opportunity ('xists for tanlpering, vandalism, environmental exposure, 

and general lack of observation. In this scenario, the training needs and 

objective priorities will b{' similar to those prescribed for tlw resident ial 

and small business scenarios. 

:3. 5 Test Planning Conclusions 

A direct cornparison of the four scenarios previously 

discussed is shown in Table 3-3. The following assunlptions were nlade: 
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o An average of 4. 5 staff nlcmbers will be required 
to rnan one position 24 hours a day, 7 days a week, 
for tlw institutional scenario. 

o Only businesses of less than four employees are to 
be considered for the snlall business scenario. 

<D CrinH' rates are listed according to common factors 
(staff, small business, residents, and population) 
in cornputing mpasurenH'nt rl'SOtlrces. 

o Equipnlent requirenwnts assume 10 p('rcent spares; 
actuators are passed on to next shift 111 prisons and 
small busin(!sses; only one receiv(!r relay is r('quired 
for each sn1all business; in the residential scenario, 
one rp,:eiver r('lay io placed in each apartment, at 
strategic locations in halhvays and stairways, and on 
200-it grid spa<..ing outdoors; and ont' secondary 
l'eceher rplay prou'sses 12 to 20prirnary rec<'i;.:(!r 
relays in tlw various scenarios. 

Multiple tt'5t sites \":ill bt! r('quired for institution and 

r(,:,lidt'nc(! scenarios. Tt~sts of the other hvo scenarios require the nUlllbE'r of 

actuCitors (users) 8hO\,<,:n, although t(!st rE'sults nlay indicate tlw net '1 for 

a.dditional hJsting at alternativ(' sites. 

Tabl,' 3- 3 lists thp scenarios in rl!VerS{! ordpr of both 

difficulty and complf'xity of conducting the lest and the dpsirability of applica­

tion of the Citizen Alarnl System.. TIll! public area scpnario if:; the rnoi;t 

difficult, D10st complpx, and nlOst d(>sirablc application because of the wide-

spread distribution of actuators to the average \..'itizen for use in an oppn, 

relatively unrestricted area. HO\.\'pvc:r, for the test application the reverse 

is true, and the prison scenario provides the best characteristics for tl'sting 

with limited return, high degree of control, and special population. The 

residential scenario chosen by the Institute for initial testing represent s a 

compromise that should yield the maximum Citizen Alarm Systenl activity 

per unit te st cost using a controlled public setting with average citizens. 

3.6 Test Site 

After the residential scenario was selected by the Institute 

for the initial field test of the Citizen Alarm System, three low-income Federal 
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housing projects in the city of Elizabeth, New Jersey, were selected as the 

It specific test site. This test site consists of two housing projects, Pioneer 

Homes and Migliore Manor, located adjacently in the southern portion of 

the city, and :1 sin1ilar housing project, Mravlag Manor, located 1. 5 mile s 

west of the other two, as shown in Fir~ure 3-1. 

Pi011r:ler Homes, Migliore Manor, and Mravlag Manor 

are made up of a cornplex of low-rise (three stories) brick buildings of 1940 

to 19(}O vintage. The phY!:iical layout of these projects is shown in Figures 

3-2 through 3-4. Cha.racteristics of these housing projects are as follows: 

PiOlwer Migliore 1v'1ravlag Total 

)Jun1bt!r of building s 12 8 15 35 
::\'unlber of a pa rtn1ent s 40') 250 423 1078 
="lunlber of ('ntrC:tn('(~ doorb 56 2.4 52 132 
Population 

al 
1278 1409 996 3(j 83 

Part I crin1<- rate - o. 10 O. 10 0.05 - ., 

a/ 
l~uported indd!'nt H of Illurder, - rapf~ , robbery, and assault per 
resident for 1914. 

1 he constru .. :tiOll of these buildings is typically brick and 

('oncrete, as show11 in Figur(' 3-5. IiO\\,ever, there are some variations that 

nlay impa(:t hardware deploynlellt. Specifically, plaster on wire lath is used 

on sonle, but not all, interior \\'a11s, and steel doors are used both inside 

and outside some, but not all, apartnlents. Brick and block construction is 

used for sonle exterior and stairwell walls, and brick and structural tile are 

used for others. 
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as follows: 

a/ 

Characteristics of the Donnely-Page housing project are 

Number of buildings 
Number of apartments 
Number of entrance doors 

Population a/ 
Part I crime rate -

27 
928 
193 

4176 
0.07 

Reported incidents of murder, rape, robbery, and 
assault per resident in 1974. 

~------------------------------------------------------------~ 

The Tasker Homes project in South Philadelphia, Pennsyl­

vania, was recommended by Aerospace as an additional control site for the 

field test. This recommendation was made after considering several factors: 

o The officials are most cooperative and eager 
to as sist in any effort that may benefit the public 
housing scene as a whole. 

~ A functioning security force exists, providing 
24-hour coverage, 7 days per week. 

o The size, building structure, and ethnic mix are 
strongly similar to the Elizabeth, New Jersey, 
test site. 

'" Preliminary examination of crime statistics 
indicates that the crime rate in this project is 
comparable to that of the test site. 

o A data collection system is presently established 
which will provide the 'statistics necessary to 
dete rmine a ba s e line. 

• The security force is stable for the indefinite 
futu! e. 
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There are two points which detract from the overall 

acceptability of this project. First, the security force has been effective 

in reducing crime in the project over the past year, and this reduction is 

likely to continue (a normalization process will be required during data 

analysis to factor out this effect). Second, a contract has been let for the 

improvement of the project exterior in a further effort to reduce crime. 

The first year or more will involve the designing of appropriate improve­

ments, with actual alterations to follow. 
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CHAPTER 4. TEST SITE DATA 

4. 1 Crime Statistic s 

4.1.1 Test and control site comparability. The 

assessment of the effectiveness, acceptability, usability, and benefit of the 

Citizen AlarD1 Systenl is site dependent. In addition, any nwasurements of 

the above factors are conditioned upon the environn1l'nt, participants (and 

all associated factors), trends, and .:;purious events. Such factors nlay b(~ 

"norDlalized" in part by using pseudocontrol groups or nonequi"-.alent groltps. 

The successful measurenwnt of the test pifpL;ts is highly dep<'ndt'nt upun the 

independent isolation of the t<'8t parameters for Dleasurpment. Confollnding 

(interactioll) of [actors will al\\ays lw pr<'st'nt and should be rn('asllr(~d v·;lwl'e 

possible. Hov,:cver, th(~ divc-rsity of human behavior perpetratPs a high risk 

of error in the interpretation of rf·sults. It is, thereforl~, d{'sirablt:' to 

nlinilnize variates having uDcit-fined but possibly significant dfpcts. IIenl'(~, 

a control site, including one or preferably lnOrt~ pS()l.ldocontro1 groups, is a 

r(~quirernent for proper design of the tt'sts. 

4. 1. 1. 1 Purpose of ,-,ompari son s itps. Tlw purpose of the 

l'oD1parability study was to provide baselllw cOITlparabilit.y and insight into 

the characteristics and factors that are significantly relatt!d 10 the s('('nal'io 

and p('rsol:s involved in tlw Citizen Alarm .systen1 function. Additional 

analysis included a preliminary characterization of detectable patterns. 

4.1.1. 2 SI.:ope of con1parison of sites. This study \\as 

limiled to comparable tinle intervals. Sincc! nlany factors vary with tiDw, 

any siDlplistic assuDlptions or aUen1pts to ejptrend the data were considered 

inappropriate to sound analyt k methonology. Additionally, the comparability 

of two sites does not providf! an adequate nwasure of comparability with 

additional sites. The two-site cOD1parability provides an absolute difier('ncc 

only. The scope would be broadened if additional data for alternative sites 

became available. 
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The type s of comparison are constrained by 

the existing forms of data. The available data were extracted from forms 

that were designed to document events rather than serve as a primary 

source of data for analysis. Data instrurnents designed specifically for 

analysis ald evaluation were planned for actual test implementation. 

4.1.2 Analytic procedure. The optimal planning pro-

cedurl' for data acquisiti,m for comparability is generally: 

o Defilw 0 bj e cti Vt~ s 

o Establish criteria for conlparisons 

o Develop cornparative nlf'asnr{'s 

o Dc·ternline data requin'l1wnts 

o Dt·1.errn;n(· analytic l1H'thods 

'1 his proc{~dure \vas follo\\('d within the constraints 

of available data and existing format \\hich dictated the choic{' of analyti, 

rn('thods. 

The data sources were tll{' Elizabeth, New Jersey, 

Polic(~ Departnwnt, and the· Trenton, :\rew Jersey, Public Housing S('turity 

Fore('. The data instrunlents w(-~re investigation r<:>ports that were designed 

for investigative purpose s rather than analyses. The data instrument s, 

therefor(', were not optinlU!ll for analytic purposps. 

To extract usabl{! information fronl the invpstiga­

Hon fornls, a method was deyised for categorization and quantization of thf' 

data v;here possibh'. Categorization was standardized to National Crime 

Survey definitions \,.'hen compatible. Initial coding for Elizabeth included 

categorization of narrative inforrnation frorn the investigation reports. 

However, subsequent evaluation for consistency between the individuals who 

selected the categories indicated that the variance was too high and the time 

required was too great to justify the extraction of narrative information for 

analytic use. 
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4.1.2.1 Crime categories. The crimes given primary 

consideration were those involving personal confrontation between victim and 

assailant. The Part I personal crimes (crimes of violence) of n1urder, rape, 

robbery, and aggravated assault, were considered in one category. Crimes 

involving victimization without pC'rsonal confrontation (i. e., breaking and 

entering, burglary, and theft) were added to the Part I crinles and cat('gory 

as constituting all crimes in the data. Investigative reports for miscellaneous 

incidents, such as dog bitl's, incorrigible juveniles, and arrests on outstand­

ing warrants, were not includ!~d in th(~ analysis. 

4.1. 2. 2 Editing of data. The inv(>stigation forrns \\pre Ilsed 

in Elizabeth for myriad incidents not directly rl'lated to crirninal activity. 

This dh'ersiiied use resulted in a h;glwr percentag<' of rnisct'llaneous and 

n1issinl-' data than til£' data rf'cPived from Trt!nton. This difference in consist­

ency is partly attributable to the Trenton in\'f'stigation r('ports being gl'nt'l'ated 

by the lfousing Proj!'d 51'curity Officers who sa\\ to it that the forn1s \\er(' 

gene rally ~oP1plf'ted by one indh·idual. 

Data \\('r(' initially availablt> fron1 :E~li'Zabeth for 

the pf~riod beginning January 1972 through May 1975. The int{'n'al over \\hich 

data fron1 tho control site Wf'rp a'\"ailabl(~ began at the tirnt' tht' Security Force 

becarne operational in April 1074- and contiuw'd through May 1 Q7S. TlwrPi'ore, 

the pe riod for comparability of the hvo locations \",'as June 1 974- through May 

1975. Additional data \,,;ere received £ron1 Elizabeth for the n~mainder of 

1975. 11:owever, these data were of limited usefulness due to noncompatibility 

(in tin1c) of data from Trenton. :\Yew Jersey. 

4.1.3 Data analysis. The selt,ction of sitc·s for consid-

eration as the test and control sites included the following cornposition 

factors: 

() Crin1e 

III La\\' enforcen"lent 

(I Demography 
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@ Socio-economic 

Geography 

o Residential structures 

o General scenario 

An inherently implicit requirement is the availability 

of data on the factors required for initial con1parability, which are also needed 

for a continuing baseline 1'ofe1'£1nl.'('. 

Tl1(' seql!pncL' of analy sis for con1pa rability include s, 

first, th,-~ prl'1ilninary analysl's, snch as d(~t!'nnilling a\)solutl' Ihunbers uf 

event::; (counts) and proportions, rnissing data, and descripti\-e statistics. 

Tlw 1-'I'lond type of analysis il1vohl~Sq!'sts ior goocllwss of iit to distrilmt Ions 

for \\hi,h a \"alid tlworetical basis or rnodf~l exists. Also, fador analysis 

and lu,'!'t·1atiol1 con1putations ar(~ p('rfOrn1(~d to ici!'ntify inlportant attrlbutl'S 

and illt(rr('lations \\'!wrt' data rrwasur(~ p£'rlllits. 'I'll(> third sipp is to pc·dorrn 

tests nl\ basic hypotlws£'8 and l'on1p!'ting hvpotllC'8!'s for silnilarity and dil­

f!'rell«'s. Tlw final stL'P is tl1l' \'alidation and I'valuation of t(>S\ r!'sults. 

4. 1. 3. 1 Pr(~lin1inary analysis. lTsing tIll' aCCjuirl'd daL!, 

a profile· of tll(' sel'nario could 1)(' prt'St'llt('d in a l1111111H'l' of \\i:iyS. For 

eXClrnpil', the l1H'ClnS or d\"C'rac:(>s for factors such as ag(' and tinH' t:ould IH~ 

us<,'d, but this is consiciPl'ed til be too gPl1prd.l. Anotlwr extrt'nw would bt' to 

USt' all inddents of o(',:ur1'enc(' without catl'gorizatioll. This approach is 

11'mdc!l!'Ci and considered to \)(> counterprcdudiv(' to valid statistical analysis. 

The allt'rnative, considl'red optin1al for th(;se data, is quantil(~ representa­

tion or categorization which pcrrnits significant catt~gories to be isolated 

to tl1<' desir('d pr(~cision. Tlw categoril's arc represt'nted as absolute counts 

and proportions (see Appendix A). The proportions arC' considered most 

hnpol'tant for use in Inaking ('on1parisons. 

III ord<'r to generaliz.e the scenario in absolutl' 

t(,1'n1S. Ihp following 1na), 1)(' statr~d: 
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"\'.1.3.2. 

o Teenagers predominate as offenders in 
E:lizabE!th, and y(>ung adults predominate 
in Trenton. 

o Female s are victimiz(~d Inorc often than 
rnales in both locations, but the proportional 
difference is greater in Trenton. 

IS) Eliza beth hns a nlUch higher portion of 
crin1c than Trpnton bet\\'ecn 1 AM and 9 AM. 

o 70 percent of all crinws are committed 
against blacks in t.:1iza beth, cOD1pared to 
80 percent in Trt~nton. 

o '1'11<' crin:w rate increilses slgnifi<:antly in both 
locations during the n10nths of June, July, 
and August. 

o Mort, crirnes art' c:qllllnitted on Saturday than 
any other day in Elizalwthj 'h,w selay, tlwn 
Monday, are tlw days of rnost frt'qu('nt ~'rime 
OCl'urrl!nC(' in Trenton. 

o TJ1I' nlajority of CrinH!8 an' comrnitted in the 
.... i;:t1n181 residen\.'es and 011 p<,rinwter st1'('t!ts 
in both cities. 

o 1'v108t l'rirnes art: , ,;t111nitt('d by a singh- indivi­
dual in both locatons. 

o For offend(~r~; thl! most comnlOn age groups 
are IS to 2.0 and 31 to 55 in E1L~abeth, ('on1-
pared to 21 to 30 in Trenton. 

T(~sts for distri\)'u~ions. BE·torE' performing any 

statisti .. :al analysl's, goodness-of-fit tests for distributions w('re nlade on a 

nurnbl'r of variables of interl'st. Koln10lgoroy -Snlirnov tests were made to 

determine the probahility of the sarnple variate s being normally distributt'd 

and to establish the valid c:onstraints impost'd by the available data. The 

linlitations on n1eaningful transformations \\(;'1'e also as se s sed. 

Tlw rt'sults of the goodness-of-fit tests for the 

same paranleters fronl both cities against empirical data produced proba­

bilities of 11 percent or les s that the data could have come from normally 

distri buted populations. Consequently. in the analy s is, te sts requiring 

as sunlptions of normality of underlying populations were not used. 
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4.1.4 Comparability evaluation. A number of 

comparability tests were made for patterns, similarity, and differences. 

The more general and powerful tests for similarity were two-sample 

Kolmolgorov-Smirnov tests. Tests were ITlade to determine the probability 

of no significant differences in the Elizabeth-Trenton populations for the 

test parameters considered. When all available data are tested for all 

categorized crimes 11 to 8) \vithout any deliberate controls, the results are 

as given in Figure 4-1(a\. The pattern indicates a common sample population 

betwf'en sites based on age, nunlber of suspects, month and sequence - all 

of which have a computed probability of being a comnlon population. The 

probc1.bility is less for day-ot-the-\vcpk alld SPX (0.70 and O. (l2, respectively), 

and tlw probability ot no significant diHerence betwc(!n site populations 

based on race and time is v(~ry small. The probability of tlw oCCUrrellC(' of 

sinlilar crimes at a given tinle approached zero. However, even though the 

betw(~f'n group probabilistic diCerences appear great for the latter tour 

variatc's, the pattern suggests possible interdependence of race with the time 

of the incident and, to a lesser degree, day-of-the-week with Sf'X. This 

probability \\as examined "Using nonparanwt ril: cor rplat ion t(·c hnique s. 

When the crirnes of burglary, breaking and entpr­

ing, and theft are elinlinated, the results are as given in Figure 4-1(b). 

4.1. 4.1 Diiferences. Anoth(~r inlportant com.parisol1 is 

to dett· rmine how the two site s diffe r in the level of dependence that exist s 

between two or more factors. More than 40 variable pairs v.ere te stE~d 

using the chi-square test for independence. The extreme contrasts in 

independence of variable pairs are giyen in Table 4-1 for all categori zed 

crimes and in Table 4-2 for the personal crimes of robbery, assault, 

as sault with batte ry, hreaking and entering, and burglary. Since the basic 

distributions by race are strongly skewed and the crime distributions by 

age groups are peaked over certain categories without controls, dependent 

relationships of other factors are (:xpected. Table 4-1 shov.s that seyen 
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Figure .f-l. Sirnilarity of Elizabeth and Trenton 
Populations: All Crimes and Violent 
Crimes 
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Table 4-1. Chi-Square Tests for Independence - All Crimes 

Elizabeth Trenton 

Variable Pair N Significance N Significance 

l. Month by location 290 0.6733 240 0.0001 

2. Race by sex 180 0.0135 117 0.8003 

3. Hace by age 171 a. 1727 116 0.0000 

4. Race by crime 180 0.1543 115 0.0001 

5. Race by age of younge st 
suspect 84 0.4709 88 0.0007 

6. Sex by location 169 0,0000 118 0.1051 

~, Age by suspects, I. 

l1unlber of 170 0.9967 117 O.OOOS 

8. Location by age of youngest 
suspect 119 0.4458 123 0.0008 

9. NUlnber of suspects, age of 
younge st suspect 

1
130 0.1221 125 0.0000 

Table 4-2. Chi-Square Tests for Independence - Violent Crimes 

Elizabeth Trenton 
Variable Pair N Significance N Significance 

1. Month by day of v:eek 200 0.0607 129 0.6620 

2. Month by age of younge st 
suspect 97 0.0388 95 0.6557 

3. Tilne by age 163 0.6910 101 0.0593 

4. Race by sex 180 0.0135 117 0.8003 

5. Race by age 150 0.2582 100 0.0000 

6. Sex by crinle 186 0.0623 116 0.7982 

7. Age by number of suspects 154 0.9969 100 0.0117 

8. Hace by age of younge st 
suspect 94 0.4630 95 0.0010 
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of the nine most significant variable-pair differences involves race and age .• 

Table 4-2 reveals the same trend; all significant variable-pair differences 

include race or age or both. 

4.1.4.2 Discriminant analysis. Another method of testing 

for differences is a modified use of discriminant analysis for classification. 

For example, the occurrence of a personal crime ir1 either of the two cities 

may be a function of the age of the victim and the time of day. If there are 

no statistically significant differences (as a function of time and age) bdween 

the incidence of crinw in the two locations, the distinction should be compara­

ble to that determined by chance alone - i. e., 50:50. Table 4-3 shows that, 

given the day a 11d tin1e of an incidpnt, only age groups in both Eli7.abeth and 

Trenton and the sex of the "Victims in Trenton arE' distinguishable to a signi­

ficant l(!vel. 

4. 1.4. 3 Nonparametric corrdation. Another nlei.hod of 

comparison (paired) was Spearman t s nonparametr Ie correlation of location, 

dav, and time. Correlation coefficients \vere computed for al] categorized 

and personal crimes. The results for all crimes and personal crimes are 

given in Tables 4-4 and 4-5, respectively. Tht~ results indicate only slight 

correlation of locatiol'! \\'ith time in Trenton and day with tilDe in Trenton and 

Elizabeth. 

4.1.5 Conclusions. The results of the conlparability of 

the Elizabeth, Nev,' Jersey, test site scenario with the Trenton, New Jersey, 

pse1..1docontrol site scenaric indicate that the two sites are compatible for 

evaJ.uative test comparisons. The possibility of alternative control sites 

bei:lg more com.patible does exist but has not been tested. The evaluation 

and use of alternative control site s would be strongly recommended. 

4. 2 Radio Frequency Propagation Measurements 

The ultimate reliability of the system is dependent on the 

propagation of data from the actuator to the primary receiver relay. The 

location of the actuator within the test area at the time of an ala.rm will vary 
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Tc:tble 4-3, Direct Discriminant Analysis - Violent Crimes 

-
Groups Variables 

Percent Correct 
City Identification Significance 

Cities Day, time 50.5 0.086 

Age (E) Day, time 58.4 0.025 

Age (T) Day, time 58.6 0.063 

Location (E) Day, time 40.2 0.010 

Location (T) Day, time 51. 2 0.790 

Sex (E) Day, time 53.5 0.342 

Sex (T) Day, time 64.4 0.002 

Note: E = Elizabethi T = Trenton 

Table 4-4. Spearman's Correlation - All Crimes 

Elizabeth Trenton ---
Variables ,. Significance ,. Significance 

Location with day -0.008 0.885 -0.0805 0.215 

Location with time 0.059 0.312 O. 1194 0.066 

Time with day 0.028 0.604 -0.0254 0.695 

Table 4- 5. Spearman's Correlation - Violent Crimes 

Elizabeth Trenton 
Variables ,. Significance ,. Significance 

Location with time -0.010 0.887 O. 132 O. 119 

Location with day -0.026 0.726 -0.0727 0.417 

Time with day O. 101 0.152 -0.176 0.046 
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at random, while the receiver location is always fixed, and the receivers 

must be deployed both inside and out of doors to provide the required cov­

erage. The receivers mounted outside must be protected against the 

environment and should be located high up on the sides of buildings, or on 

light poles, to minimize vandalism. To protect the primary receivers 

mounted inside, it is desirable to mount them inside the apartments of the 

test participants. For em.ergencies that occur in the stairwell, the alarnl 

data must be transDlitted through a wall to the closest primary receiver. 

A reviev,; of the te st site construction blueprints indicat ed 

that metal lath and plaster were used in the outside and stairwell walls. 

Data in the literature, gather(~d in the interest of tlw cummunication paging 

business, indicated that propagation through these building v.al1.s presented 

a potl'ntial problem and that sonle means of enhancement might be needed 

for tIl{' Citizen A larnl Sy ;~tem. 

To establish the signal propagation characteristics in the 

_ test site buildings, a subcontract \\'as awarded to The Franklin Institute 

to nlake attenuation n1easuren1ents at 452. MHz. "fhe data from these mea-

surenwnts ,\'ould assist in determini:~lg 1he deploynlent of the primary 

r(;'ceiv('l' relays and would also verify coverage within the stairwells and 

,"< .. ithin each roon1 of the apartn1ent. 

The attenuation of an actuator signal due to the test site 

structure ,vas found to be fron1 4 to 10 dB for outside walls andfron1 3 to 9 

dB for floors and stairv,ell walls. 3 These values are well below what had 

been expected on the basis of industry literature (1. e., ..... 20 dB). The dif­

ferencps were surmized to be partly the result of leakage through doors and 

Willdov.s and partly because of differences between the building blueprints 

and the actual construction. The planned receiver deployn1ent was thinned 

out slightly as a result of the reduced attenuation. 
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Plans were also being made to make background noise 

measurements, also at 452 MHz, to assist in the design of the radio 

receiver relay. These data are of particular importance in establishing the 

requirelnents for the receiver sensitivity and bandwi.dth to provide the re­

quired <. ·)verage, while at the same time minimizing the number of receiver 

relays that respond when an actuator is triggered. 

The subcontract to n1ake these background noise measure­

ments \\ as not ilnplemented because of t.he program t(!rminat. hm. 
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CHAPTERS. HARDWARE 

This chapter describes how the Citi7;en Alarm System hardware 

operates to provide the means of signaling for help at the onset of a crim­

inal attack. The hardware design that resulted from the development phase 

is discussed, followed by a discussion of the changes that were proposed for 

the field test hardware by Rockwell International and American Electronics 

Laboratories, Inc. 

S. I Development 

The Citizen Alarm Sy stenl that has be('l1 d<'veloped cons i st s 

of four principal c ornponenLs: 

" An actuator for it'ltiating th(' call for hdp by means of 
a coded radio frt'quency signal containing t Iw citizt'11 1 s 
identification. 

o A primary rec(dver relay that detects an alarnl signal, 
provide sits o\\·n unique location informat i on, and sends 
the message over the building po\\er line. 

o A secondary receiver rel:ay to couple many primary 
receiver relays to a central station via a single 
telf>phone line. 

o A cn' ral station to opel'ate on the alarnl data and pn'­
sent it in usable fornl to the response agent. 

The operation of each component and key interfaces are smTI­

marized i1"l the following paragraphs. 

5. 1. 1 Actuator operation. 1; or the user, the actuator 

is the key element in the system. It is designed to be carried on the person 

and can be activated at any time and at any location within the confines of the 

prote<.:ted area to summon assistance when the threat of personal attack 

exists. Each actuator is uniquely coded to identify the user and to transnlit 

this infornlation by radio frequency transmission to the primary receiver 

relay each time the unit is activated. The actuator digital code provides 

positive identification of the user and helps control false alarms. It also 
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permits the computer to keep track of units that have been lost or stolen 

and suppress signals from them to prevent malicious false alarms. 

The radio frequency transmitter in the actuator 

is designed for narrow-band radiation. Three small wafer batteries power 

the transmitter with a radio frequency output of approximately 1 microwatt 

(-30 clEm). The transmitter frequency is crystal controlled, and the cir­

cuitry uSeS large-scale integration (LSI) technology. To maximize system 

location accuracy, it is inlportant that a nlininlum num,ber of receivers are 

triggered by a single alarm. The design goal was a 50 percent probability 

that a receiver at sao feet \vill be triggered. This provides a probability 

of 0.99 that at least one receiver on a grid with 500 feet spacing will be 

triggered whf:n the actuator is at the center of the grid. 

A 32-bit identification code was implemented Ll 

t1w actuator. T\\'enty-four bits are used in a binary-coded-d. cimal format 

to providt, unique identification for up to 100,000 individuals, while the 

l'l!maining eight bits are' used for synchronization and parity. This 32-bit 

code is transmitted at a rate of 500 bits per second. The alarm transrnission 

occurs after a 2-second delay frOln the initiation of the alarm and lasts for 

1 second. This delay pernlits the user to remove his hand fronl the switches, 

the re by minimizing pattern distortion and attenuation of the signal. A 30-

second silent perioJ. then follows, after \'\hich the alarm is automatically 

retransmitted for an additional 1 second. During each 1- second trans­

mission time, the userls identification code \vill be transmitted to the 

prinlary receiver relay approxinlately 15 times, thereby providing redund­

ancy and improved reliability. 

In the development phase, two LSI chips were 

utili2ed on the digital board of the actuator. A shift register chip manu­

factured by RCA was used to store the user identification L'ode. The system 

timing and frequency control is provided by a standard LSI chip design, 
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customized through the interconnection circuits to satisfy system 

requirements. This unit was fabricated by International Microcircuits, 

Inc., in Santa Clarrt., California. 

5. 1. 2 Prim.ary receiver relay operation. The primary 

receiver relay was designed to be strategically located within the protected 

area and to continuously monitor for the preseLce of an actuator's radio fre­

quency ",.larnl signal. When an alarm signal is received, the user identification 

data are stored in the rf~ceiver and the central station is alerted that an alarm 

exists. Under control ot the central station, the primary receiver relay then 

retransmits the user identification data, utilizing existing powt'r lines within 

the protected building to transnlit this data via a secondary r(~c:eiv(:'r relay to 

the c('ntral st(ltion. Use of tll(' existing building electrical wiring nlininlizes 

the installation costs of the systenl ana provides a reliable transmission 

nlcdium. 

A tinw division nmltiplexing scheme was inlple­

mented during the developnlcnt phase to control the transnlission of data to 

the central station and to proyide systenl s1.lpt!rYision. Each receiver relay 

is designed to respond at a specific time that is keyed to a timing referon('(' 

transm.itted from the central station. Each receiYe r transmit s a 4- bit 

rnessaw' (It its dc!';ignc",ted tinw slot, which identifies its operational status 

and either the presence or absence of an alarm. 

In the development phase, the conlIllunication 

between the primary receiver relay and secondary receiver relay utilb:ed 

the IIO-volt, 60-Hz commercial power line.s. However, the system could 

also be -implemented using a nUluber of other luethods for relaying the 

actuator data from the primary receiver relay to the central station, inclu­

ding: hardwire, radio frequency link, and cable TV, 

5.1.3 Secondary receiv(~r relay operations. The sccond-

ary receiver relay serves as a transmission interface between the primary 

receiver relay and the central station. Data are received from the primary 
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receiver relay over the power lines and retransmitted over a dedicated 

telephone line to the (~cr,tral station. By utilizing the existing wiring ci r­

cuits, the secondary receiver relay can couple a number of priDlary 

receiver relays (up to 127) to the central station via a single, dedicated 

tde phone lin(~. 

5.1.4 Central station operations. The central station is 

the "brains" of tlw systern. It. rnust accept the digital data transmitted from 

the pl'inlary receiver rc~lay, ,heck for errors, det(~rrniJle tlw location of the 

prinlarv revcivl'r relay that l'{'('eived the alarDl and the identiflcation of the 

actuator transDlitting tlw call ior help, and 111<'11 display th('8(' data in usable 

form to tIl{' l'Psponse ag<mt. A rnini-cornputer is used to stor<~ the data on 

actuator serial llul'nber and us!'r idf'lltification, prinlal'Y r('~('iv('r relay 

idvntiti ation and install<'d location, and lost or 8tol('11 actudtor dat.a. It 

also cont.ains tht' llt~c('ssary softwclre routin('S to translat.e th(· 1'{~ceivecl data 

into i1110rnlat.iol1 readily llnd('rstandabl(~ by tlw r(>spol1s(' ag(~nt. 

IIdJ'dcopy printout of tl1l' tin1<' of tilt· aIarDl, and 

uSt'r identification and location, are g<'lwrat(>d to ('xpt'dit(· response· and to 

furnish a p(~rrn,llwnt record 01 t}w alarnl. r"'ldio and visual indicators art' 

also provid('d to announc<: thp presence of an alarm t.o the response agt'nt. 

The· cf~ntral station uses a COnlDll'rcially avail­

able mini-coDlputer such as the PDP-ll/05, Dlanufadured by the Digital 

Eq1.lipnwnt Corporation. Cornme 1'cial equipnlent for tIlL' interface D10dt'DlS, 

displays, and hardcopy printers are also available. 

5. 1. 5 SysteDl interfac(;s. In th(' d('velopnlE'nt program, 

a tiDle division Dlultiplexlllg scheDlc was implemented to control the t1'ans­

Dlission of data [rom tl1<' primary receiver relays to the central station, 

and to provide a means of supwrvising the system. In this system, the 

central station provide s a clocking pulse to ("~lch of the secondary re~:{'ivf' r 

rt>lays connected by a telephone> lint, interface. This clocking pulse is 
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relayed, in real time, to each of the primary receiver relay's interfacing 

with that particular secondary receiver. This pulse advances a clock within 

the primary receiver relays, each of which is programmed to respond at a 

different time slot. If the maximunl of 127 prhnary receiver relays are 

connected to a single secondary receiver relay, (Jach primary receiver 

relay would be interrogated every 1. 7 seconds. For smaller numbers of 

prinlary receiver relays, the interrogation rate incr{~ases proportionately. 

Polling by the mini-computer is based on tht~ actual number of prim.ary 

receiver relays connected to the secondary receiv(~r r.elay, and the super­

v1sion of each secondat'y r(,cdver relay is independent of both supervisioll 

and alarn1 transnlission on other secondary receivers. 

At the appropriatv tin1e slot, each primary 

recein·r relay transnlits a 4-bit n1essage to the central sta.tion, \",'hich is 

used to determine \t;hether or not an alarm condition exists. Failure to 

rt!spond at the appropriate tinlc slot is interpr,,·tf'd by the central statiul1 as 

a hard\\ are failure /hllnper condition requiring maintenance, and the pri.nlary 

receiver relay in question is identified to the n~sponse agent. When an alarnl 

'-'ondition is transmitted from the prirnary n~ceiver rday and verified by the 

central station on tv.'o of three successive polling cyclr·s, the central station 

stops at the appropriate time slot on tlw next polling cycle and t'xlracts the 

actuator data £ronl the primary receiver relay. The actuator code, pri­

luary receiver relay tinll! slot, and secondary receiver relay input line are 

then used to identify the user and his location to the response agent. System 

supervision of primary receiver relays conneded to other telephone lines 

continue s independently of this data cornmunication bE'tween the primary 

receiver relay and the c('ntral station. 

Under the worst-case conditions (i. e., four 

polling cycles required to establish an alarm condition with two out of three 

voting), a maximum of 6.8 seconds (4 polling cycles X 1. 7 seconds per 

cycle) will be utilized in determining the presence of an alarm at a primary 
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receiver relay; O. 85 second to transmit eight actuator identification codel:> 

to the central station; and 4 seconds to complete the data processing and 

print and/or display this information to the central station operator. Afh-r 

proc('ssing the first alarn1, each succeeding alarn1 can be displayed by the 

(.::entral station in essentially I-second inter'v'als. 

H.<'ccipt of a ~inglf' alarm is sufficipnt to dictate 

action by tIw response 8gent. The cl~ntral station conlponpnt is d('siglWd to 

be c0111patible with £>1tlwr privat(- or public sh'urity respons<' agents. 

1).2. FieldT(>st 

Follov:inf!: tlw cornph-tion of the d('v(>lopnwnt ('Horts, both H.ock-

well International and the Anwrican El(~ctroJ\jcs Laboratorips, Inc., w('r<' 

re·quested to revit~\v the systern rl'quir(~nlents ill light of 111<' dC'sign and tt-st 

r(~su1ts and reconlnlcnd su~~h ,:hange's, nlo(lifications, d(~l(~tiol1s, or additions 

that thc·y felt \,'ould decre~asl~ thE' cost anei sdwdule for fabrication of tlw {i('lei 

test hardwar(~ or inlprOYC' its rl~liabi1ity. This section surnmarbws tlw rnajor 

conceptual changes recon1nwnded by t~ach contractor. For a nlOre (:ornpIpte 

discussion of the propost~d changt~s, t11<: r(~ader is r(~ferred to Ow devplop-
-!, 5 

!11.ent final reports subnlitted by each contractor. 

Tlw basi~' systern rl'quirt~n1eJlts for tlw configuration to b(' 

nSt'd during fi(~ld testing ar~~ as follows: 

<ill High systern rdiability, greatt'r than 99 p('rcent 

o Hard\\'are response tinw of less than 10 s(~conds 

Ql Low susceptibility to <m .... ironnlental factors, noise, (;tc. 

a Hun1an (!ngine(!ring for acceptability and eas(~ of uSP 

1& Selectable rang~- of 50 to 200 fpet b(!tween actuator and 
primary rpceiver relay 

• Low cost per user (actuator costs of less than $100) 

• Low probability of accidental false alarnlS 

~ Low susceptibility to interference due to simultaneous 
multiple actuations 
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5.2. 1 Rockwell International. The major conceptual 

change to the system proposed by Rockwell was intended to aid the UHF 

receiver in the a cquisition of the actuator sivnal. A second consideration 

was to provide discrirnination against interfering signals in the expected 

dense signal environment at the test si.te. 

">.2.1.1 Actuator. A techniqu(' prE'[erred by H.ockwdl tor 

signal acquisition is one in which the actuator tral1SDlits a unique and dd{'l'­

ministic signal structure, thus allowing the prilnary r<'cdv('r rnlay to search 

for tlw al:tuator signal fonnat \\'hil(~ rf'j('ding undesired interfering signals. 

In selecting an actuator signal fornlat, tlw df'ternlinis(j, signal can })(' pro­

vided by either a coded bit pattern or a uniqm! sid<!ton(! frt'qw'l1( y. 1'11<' bignal 

structure nlust be comnl0n to all actuators and would })p trcmsrnitted during 

the first part of thr~ alarm signal (eo g., 400 p(~r secondl. 

Although il coded bit pattE'rn would provide tIl(' 

rnaxirnum degree of protection against falsp signal detection, it significantly 

increas<!s the conlplexity of the signal processor in the primary r(>ceiv(~r 

n·lay. TIlt' incrpas(:d (oInplc'xity \\as not \\ arrantt~d in lieu of an alternat ive 

siddol1c sy steDl • 

..... . 
An <lctuator signal format was sf.'ll'<.:tpd that is 

both det('rmil1i.stic and (·asily detected. Th; s signal fornlat Plnploys Ow 

transnlission of an Fl\1 sidetone, conunon to all actuators, d\lring the first 

500 milliseconds (acquisition periodl of a I-second alarm nlessage. 

Following !he SOO-millisecond period of acquisi­

tion tone, the actuator will transmit sevel1 repeated data fields each 64 bits 

in length, a total of 448 bits in 448 milliseconds. Each data field is subse­

quently subdivided into a 36 - bit sync field and a 14-bit Manchester coded 

(28-bit NRZ) identification field. The 14-bit identification field is sufficient 

to provide 16, 384 unique identification code s. 
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5.2.1.2 Primary receiver relay. The signal acquisition 

process for the primary receiver relay is one that will scan the UHF 

receiver in discrete steps over the frequency uncertainty, and will check 

at each step for an actuator sidetone signal. The existence of a sidetone 

causes tbe scan to be inhibited, the AFC to be enabled, and a second check 

to be made. A success on the second check will allo\\' the acceptance of the 

actudtor identification po rtion of the me ssag(~. The only time - consuming 

portions are those necessary for tone integration and message acceptance. 

The to!W integration time is approxirnat(>ly the invt~rse of the tone filter balf­

bandwidth (P. g., a IOO-Hz t011(' filter requires 20 milliseconds), and the 

message acceptance time is the period of t11{' actuator transmission, 1 second). 

American Electronic s Laboratories, Inc. 

51.2.2.1 General description. The propos~:d Citi;/,en Alarm 

Systen1 llses frequency don1ain n1ultiplexing techniques, as contrasted with 

the tinw domain multiplexing technique used in the existing dpvelopment 

design. This change substantially reduces the complexity of the primary 

and secondary receivers and the workload of the central processing unit. 

For the user, systen1 operation is unchanged. Tile 

actuator is the same in both systC'ms, and the hardcopy reports and displays 

are similar. The major difference is that the proposed systen1 operates in 

real tin1e. As shown in Figure 5-1, the prim.ary receiver becomes a true 

rday unit which simply converts the receiver alarm signal to a new fre­

quency and couples it to a coaxial transmission line. Up to 100 primary 

receivers may be coupled to the saIne coaxial line, with each converting to 

its O\\ln unique frequency. If necessary, two or more lines can be combined 

using a coaxial switch. At the central station, a synthesizer-tuned scanning 

receiver checks each of the 100 channels for signal occupancy, If a signal 

is encountered, the central processor unit commands a second receiver 

to the occupied channel. Since each primary receiver generates a unique 

frequency, and since the precise frequency of the synthesizer is known at 
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any given time, each primary receiver can be identified. Further, since 

the central station receives the actuator transmission in real time, and 

since the biphase-modulated code is self error detecting, it will usually 

not be necessary to process more than 200 m:illiseconds of the actuator 

transmission. Thus, four or more prin1ary receivers receiving the same 

signal can be processed, and an accurate estimate of location can be madp 

within a fc~\v seconds. 

The proposed systen1 implf'mcmtation also allows 

a true self-test diagnostic capability. Since each primary receiver contains 

a uni'1u(' local oscillator, and since coaxial transmission linE~s are inherently 

bidirectional, a test signal can be sent frorn t11<' central s1ation that win 

activate only one prinlary recf'iver. Thus, quantitativ(' rrwasur<'nlents of 

systern p{·rforrnance ,:an 1)(' 11lacle automatically, stoT(>d, and compared v.. ith 

data taken at other tin1t!s. 

5.2.2.2 T}wory of operation. Two typical operational 

s(,pnarios, alarrn and test, ar<' illustratE'd ill Figurp 5-2. Arrows ;ndkate 

the direction of signal flo\\' and nOD,inal fn'qu(~ncies are indicatl'd. 

Normally, the systern is "do'rmant," waiting for 

any alarD'. Wben an actuator is triggered, its 452. 925-MHz signal, with 

its unique digital codE~, is radiated to one or DlOre nearby primary rec(~ivers. 

In this C'){aITlple, thr('(' recpiYers (PH. 1 on line 1; PR 2 on line 1; and PR 1 

on line 2) _receive the alarm. 

Each priD1ary receiver converts t.he received 

signal to a new frequency based on its assigned PR number. For all PH. 1 

units, this signal is 25.00 MHz. For all PR 2 units, it is 25.05 MHz, etc. 

The signals on line 1 are, therefore, at 25.00 and 25.05 MHz, since only 

those units received the actuation. On line 2, PH. 1 also received the signa] 

and therefore it was convertpd to 25.00 MHz. 
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The predetccted signals pas s down the line to 

their respective secondary receivers (SR). At the secondary receiver, 

signals from the primary receivers are converted to a new set of prede­

terrnined frequencies between 100 and 105 MHz. 

The outputs of all secondary receivers are com­

bined through a pin diode switch and transm.itted to a scanning receiver that 

recognizes each unique activl' channel. The received actuator alarm wHl 

appear to this recdver as a signal on one of its 100 channels. The channel 

inforrllation and signal level inforrnation are then St!nt to th(' central pro­

cessor unit, which selectl:l th(~ highest l£O\'el received and conlnlands a st'cond 

recd\ er to the corresponding channel. The inconling signal is decoded and 

sent to the central proc('stdng unit. For a strong l:lignal, this v,iLl require no 

Inore than 120 ITlilliseconds. The c(~ntral processing unit t1wn cOlllmands the 

r(;('('i\er to the remaining channels in signal l:ltrength order. As valid code 

is recd\·ed, thu central processing nnit performs look-up operations in its 

fHes and rc'ports tllt' neCt'ssary da.ta to the operator. 

This is a "rertl-dIne" systenl. The operation 

described above occurs during the 1 second that the actuator is transnlitting. 

Becaul:le the actuator is rf'pf'ating its code nlany tinH~s during its I-second 

traJ1srnission and the systcnl kno\\'s v;,;hich receiver has the strOlJgest signal, 

tlw corrc,'ct code trom up to seven primary rVl'eivE,rs can be obtained within 

1 second. 

The test ITlOde of tlw proposed systenl is ext relllely 

powerful in that it checks the conlplete performance of the system. In the 

test nlOde, signals are provided v"hich, when they arrive at a selected pri-

11lary rec<'ivE~r, are at -1:52.925 MHz. This is shown in Figure 5-2. Thp 

342. 125-MHz test signal is shown on the right of the diagranl. This signal, 

as it passes through secondary receiver SH 10, is converted to a test sig­

nal at 417. 125 MHz. This signal, when it arrives at primary receivl'r 

PH. 1 on line 10, is converted by the internal 35. 80-MHz oscillator to 
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452.925 MHz. This signal is injected into the input of the receiver and 

is "received" as described above and, therefore, a 25. 00-MHz test 

reply returns to secondary receiver SF. 10 where it is converted to 100.00 

MHz. The computer recognizes this as the unique signal from primary 

receiver PR 1 on line 10 that indicates it is operating properly Nithin sd 

limits. 

)JotL' that, at prinlary rC'ceiver PH. 2. 011 line 10, 

the resLlltant signal is at 452.975; therefore, it is out of the passband of 

this receiver. To test PR 2 on line 10, the test signal must be at 342.17'1 

MHz. 

The test mode can be prograrnn1ed to occur every 

rrlinute, every hour, or as otten as desired. 11 can also lw controlled n1an­

ually for maintcnanc p or cali brat ion purpos(~ 5. One (. every 8 hour s shoul,l 

be enough to provide the requi red sy stem a\ailabilit yonce tlw sy sten: is 

fully operational. The duration of th(~ test signal is approxinlatf!ly O. 1 

second and, thus, \':ill not seriously affect the norrnal reception of alarms. 

At the central station is a computer th<lt has in its 

n1en10ry the location of each prirnary rt'cei"\('r (both in text and in grid coor­

dinates) and the owners of tlw actuators (both in text and in grid coordinates). 

When an alarm occurs, these data are available to r('mote printers and an 

illurninated map at the police station. 
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CHAPTER 6. TEST IMPLEMENTATION 

The implementation of a test program to evaluate the effectiveness 

of a new concept such as the Citizen Alann System. requires the cooperative 

participation of a number of individuals who represent government agencies, 

private contractors, and individual citizens. The responsibilities of each 

participant m.ust be clearly ddinecl, and pach must understand his role in 

relationship to the total program. The potential issues and risks associated 

v'lith a progran1 designed to reduce the effects of erinles against peopl<' must 

also be recognized, 

t). 1 T est Res p 0 n sib i li t i (! 5 

The key participants in irr1pltm1entation of the test program 

and tlwir overall responsibilities are ciscussed in this section. 

{). 1. 1 National Institute of La,,,' Enforcen1ent and 

Crin1inal Justice, The ~ational Institute of Law Enforcement and Criminal 

Justic(', U. S. Department of Justice, was the governrnent agency responsible 

for the development and field t('sting of the Citizen Alarm System. Tlw 

Institute had final approval in all matters relating to the site selection, d(~vel­

opment, procurement, distribution, and testing of the equipment in support 

of this evaluation progran1. 

6.1.2 The Aerospace Corpora1.ion. Under a contract 

with t1w Law Enforcement Assistance Administration, The Aerospace Cor­

poration ,vas responsible for the system development, overall test planning, 

conduct of the test, and test evaluation. Subcontractor support was used in 

the development of the system, and support to Aerospace from local test site 

agencies and subcontractors was planned for the field test program. 

6.1.3 Participating government, housing, and response 

~encies. The agencies and individuals who have participated in various 

phase s of te st planning are as follows: 
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6.1.3.1 Eli7.abeth Police Department, Elizabeth, New 

Jersey. Lieutenant Thomas J. Mango, Planning, and his supervisor, 

Deputy Chief Patrick J. Maloney, l~dministration Section, made available 

the entir(' staff and facilities of the Eli7.abeth Police Department. These 

officers provided copies of crime statistics fronl the test site, infornlation 

on dispatch and response proc('dur(~s, details on the guard force operations, 

and as sistance in tIl£' collection of structural inlornlation about the test site. 

The Eli7.abeth PoUCl' Departnlent served as the focal point for the planning 

effort in Elizabpth. Also, Mr. Joseph Brennan, Di rE~ctor of Police, and 

Micha(·l D. Hoy, Chief of P()li(:l~, lent ttl{' authority ;lI1d dignity of their 

officf's to the' tpst prograrn and various publiC 1'<'lat1ul1s acthiti(·s. such as 

discussions v:ith reprt'sentatives 01 tlw housing tt'nants and bri('fings for 

potential subc ontracto1' s. 

Housing Authorit/ of tlw City of Elizalwth. 

Mr. J. Wilhanl Farley, Jr., Sec reta ry - T r('a surer and Executb:{~ Di r('ciu1', 

providl'd infornlation about, and ac('('ss to, the test site' and th(' U'nan1 s of 

Ow it'st site. His offict' staff rnade availabl(~ appropriatp bhH'prints, 

togeth(, r with rnainh'nance assistance', during th(~ rn('asurenH'nt uf alarll1 

actuator signal attenuation caused by building \\a11s ilnd floors. Mr. FarlE~y 

was }wlpful in tIll' ('xecution of a Mt'nl0randttnl of lTnckrstand1ng betweE'n the 

IIousing Authority and Af~rospilve which defined nlutual rl'spol1sibilities 

during llw fidd test. His offict, also providE'd key contact points with d{'c­

tric po\\"er and telephone conlpany officials and engineers. 

Housing Authority, City of Trenton. The Executive 

Director of Trl'nton:s Housing Authority, Mr. Joseph T;,sowski, provided 

details on control site denlographic sand phy sical layout. Hi s as sistant, 

Sergeant Ernest Willianls of the Trenton Honsing Police Force, nlade avail­

able copies of crime statistics for the control site (Donnely-Page housing 

proj(~ct) . 
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6. 1. 3.4 New Jersey State Law Enforcement Planning 

Agency. Mr. Thomas J. O'Reilly, Chief, Police Programs, and Mr. Alvin 

J. Beveridge, Principal Program Analyst, made available the an:tl<,ority 

and experience of their organization for the lOcation of participating agencies. 

Their advice and recommendations led ultimatdy to ill£' selection of the Eli­

zabeth and Trenton test and control sites. As the New Jersey arnl of the 

Law Enforcement Assistance Administration, their overall understanding of 

th(~ test requirenlents and ob.iectiv(~s was nlOst valuablE'. 

(). 1. 3. 5 Philadelphia Housing Authority. Th(> Philadelphia 

Housing Authority, in the persons of Mr. Robert Alutta, Public Information 

Director, and Mr. Philip J. )Jicholson, Deputy Executive Di rector for Adlnin­

istration, offered the use and s{'ryices of their Tasker Hom(:;s project as a 

control site. Preliminary data \\<ere supplied by their office to permit Aero­

space' and the Institute to nlake a decision on Tasker's acceptability. 

(). 1. 4 Hardware production subcontractor. The Aero-

spa(~e Corporation had planned to subcontract for the production of the fidd 

test hardware. The subcontractor's principal activities were to include 

{',:aluation of hardware requirements related t~ thE' test site, product 

('ngilwf~ring, and production of the quantity of Citizen Alarnl System COlTI­

ponents for use in the fil~ld test progranl. The subcontractor would also 

have been responsible for the installation and chE'ckout of the system at the 

test site and for shop-Ievd maintenance of the systern during the test pro­

granl. A limited- source procurement had been initiated, with the two 

development subcontractors (Anlerican Electronics Laboratories, Inc., 

and Rockwell Internation?l) invited to submit proposals in response to th(· 

Institute-approved Request For Quotation (RFQ) package. Technical and 

financial evaluations of the two proposals had been completed, the reconl­

mended source selected, and the subcontract data package prepared. The 

program was canceled prior to the approval of the subcontract. 
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6. 1. 5 Test conductor subcontract. The Aerospace 

Corporation had planned to subcontract for a test conductor whose principal 

activi.ties were to include the detailed test planning, performance of field 

survey s, t{~st nlanagement, and data collection and reduction. 

A fully conlpdit:ivp procurenwnt bad been initiated 

for th!' selection of a qualifif'cl company for this task. An announcenlcnt of the 

procurenlent actiyiti(~s "\~;as rnad~· in the Conlmerc(' Business Daily, and 

req1',(;sts for proposals were Dlailed to each of the int('r('sted responders. A 

bidd(' r I s brh·fing \\'as held in Elizalwth, New J ('rsey, to acquaint interested 

l'onlpanil~ s with the Citizen Alarm Sy st{'rn cone ('pt, tlw goals and objectiv('s 

of tlw [i('ld t('st progranl, and til/:' Govel """'nent Housing Pro,kt't selected as 

tIlt' tc::::t site. T('cbnical and iil1d.l1< ial evaluations of tlw subrnittpd proposals 

\,'eTC' c0111pletvd, and tl1<' rt'conlnlend{~d <n,bcontractol~ \\'as s('lected. 

Be~:ause of the lpad tinle associated with tlw pro­

duction ot' the h'st hardware, this subcontra~:t was schedult'd to be av,'ard<·d 

after t1w av"lrd of th{' hardware production subcontract. The pl'ograrn was 

ean~:('l{·d prior to the award of the subcontract. 

Potpntial Is sue s 

A n11n1lwr of sociological, technical, legal, political, pro­

cedural, and tt~chnological transf(~r issu(~s wprt' identified during the 

cltov<'Iopnwnt and test planning ('ffurts \\'hich rnight han· affected the ultimate 

S1Kt't·SS or failure of the concept. Some of these issues impact th(' fidd 

pvaluation progranl and are h1ghlighted in this s(~ction. It should be recog-

niz('d that sonle of these issups are conlmon to any concept in which a citizen 

is able to call directly for emf>rgency assistancf~, while others may bE' 

peculiar to this citizen alarnl concept. 

Some of the rnore significant issues that were recognized are 

listed below" 'I he ans\\'ers or solutions will be obtained only as the result 

of a properly formulated and implemented test program. Additional questions 

would probably surface during detailed test planni.ng and test inlplplnentation. 
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6.2. 1 

6.2. 2 

Issues to be addressed 

o Should there be user limitations based on 
age, responsibility, educational level, 
training received, geographical density of 
USf'rs, or other pertinent factors? 

o What training methods will be most efff~ctive 
in educating those expected to US{~ th{' sy stem, 
(>spf~cially regarding its capabilities and 
limitations? 

o Will citizens r('port 1110re crinws, as either 
victims or \vitnesses, when a convenient 
nwans for doing so is availabl .. to them? 
If so, \\hat is the probability that the us(~rs 
will, in good faith, overuse t1w systenl? 

G Will the systenl prevent criminal action? 
Specificdlly, will it pr{~v('nt more crinH's 
t han it provoke s? 

Govcrnn1ent omnipresence. It is conceivabl(· that 

some users 'will vie\\' the personal actuator dS a potcmtial citizen tracking 
-

df~vic('. This issue can be' disposed of early if a credible presf'l1tation of 

systF~n1 function is presentt'd during training (e. g., tIlE' actuator carried by 

the uspr has a citizen-initiated, on(~-way transmission path only; initiation 

by the user is purely voluntary, based upon his perc('ption of lwed). 
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CHAPTER 7. CONCLUSIONS AND RECOMMENDATIONS 

f h d 1 4,5 1 'f' ..J 1 Data rom t e eve oprnent program 1ave verl i6:l t 1at an 

alarm message can be reliably transn1itted fron1 an actuator (user) to tlw 

central station (response agent). Preliminary test planning and the analysis 

of crime data suggest that, for some scenarios, benefits would be achieved 

with t1w deployrnent of a Citizen Alarnl System. However, no real data 

exist from the testing of similar systerns that ('ould be USE'd to accurately 

project the expected benefits or lirnitations associat(~d 'with the systpm de­

ployment. The actual measure of system benefits in terms of earlier 

a'ssistance and decreased crirne rate (through increased arrest rate), Call 

be ('stablished only through a field test prograrn. 

The full-scale field testing of a system like the Citiz(m Alann Systpnl 

is required bt'fore any decision on the operational deploynwnt of tht' syst(·m 

can be made. This test program should be inlplernented by an agency of the 

F(~deral Government to ensure that the test progranl is structured tr proyide 

a gl'neral assessment of the s),stern, one in which the results are applicable 

natiomvide, instead of tailored to a particular test site. 

Without the benefits of the data frorn such field test prog ranlS, it is 

highly unlikely that a citizen alarm system \'dll be implemented on a la rg<' 

scale. This is due primarily to the risk associated with systenl deploymt'l1t, 

considering the cost of procuring the system, coupled with its presently 

undemonstrated bel1efit s. 
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APPENDIX A. ABSOLUTE COUNTS AND PROPORTIONS 
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APPIDNDIX B. DOCUMENTATION 

The following docunwnts we~e delivered to the National Institute of Law 

Enforcenwnt a!Hl Crirninal JustiCt, during Hw course o[ this progranl: 

2.. 

SYFt;enl, " Ar'rosp<lcf' Heport No. ATH-l':i(79?'OI-1, datt'CI 

seak :'ield tl'St. Tr·st !!oals aLei objPctives arl' iclr~ntifi(·d. 

Poh·ntial t<'st sCf'narios ar(' eiiSl'1.1SSI"d. Do.1.d requir(~nl('nls 

and nlethods of analysis arp deBc'rillc'd, a.nd \'('rtain k(~y is~nws 

are id<'ntifi('d as cridcal to 1ask inlp1enwntation. 

"P1annin1-! for r('st and Evaluation of th{~ Citizen Alarnl 

Systern, II J. H. Wiggir;.s I'el:hnil'al Ht'port No. 75-1227-1, 

dated March lQ7'), 

]'his r{'port contains tilt' infornlation supplied to Aerospace 

by J. H. Wiggins Company as part of the preliminary ivsi 

planning and rC'~ ,rch dl!sign for the test and ('valuation of 

the Citizen A1arnl Systenl. Aerospace adapted this data to 

its own [annat and incorporated it into a general test plan 

for the Citiz.en AlarDl SYSh·Dl. 

3. "Field l'vkasUreD){mts of 452-MH:,: Transnlission in Two 

Public Housing Areas, II Franklin Institute Research Labs 

Heport :."Jo. F-64425, dated July 197(l. 

The attenuation of an actuator signal due to th(! test site' 

structure s was nlcasured and found to be 4 to 14 dB for 

outStde walls and 3 to 9 dB for floors. These vahws arc 
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well below those expected, presumably because of signal 

leakage through doors and windows and differences between 

the building blueprints and the actual construction. 
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