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1. INTRODUCTION 

The Aviation Security Improvement Act, Public Law 101-604, mandates the Federal Aviation 
Administration (FAA) to enhance and improve X-ray baggage screener selection, training, and 
performance. The Aviation Security Human Factors Program (AAR-5 10) of the Aviation 
Security Research and Development Division is the FAA unit tasked with this responsibility. 

1.1 Backmound 

Northwest Airlines (NWA) and the FAA have taken on a joint venture to enhance security at 
Detroit Wayne Metropolitan Airport (DTW). This includes the occurrence of security breaches 
when passengers go through the checkpoints unscreened and, at times, a slow movement of 
passengers through the checkpoints. A human factors evaluation, which includes screener 
performance, can identify factors that contribute to these problems. Improvements in throughput 
and security can be accomplished once the causes of the problems have been identified. 
pntpntial phgneme ~~~l~~rl~ vraAaS;ms4-- +L- -C--~---:-L- A VcVllclul vIILu16v0 1 IUILcUcI ILrUb IgjllllLg ~11~ ~IICLKLJUIIILS, deploying advanced tec’hnologicai 
systems, and improving screener performance through training and testing. 

1.2 ScoDe 

This project wiii coiiect, anaiyze, and report baseline data for passenger flow restrictions, 
conditions that facilitate breaches, and threat detection problems at DTW Checkpoints Red and 
Brown. ullrnam f”fl+n*” ,m,:...,-.” /Lrc’c\ --211 --11--L 

L lb+klLcul Lu.~C”IJ c.*l~lll~Gl3 (1 II‘ L) w 111 c;UIltx 1 data over a j-month period with a piiot test 
of data collection and full-scale operational data collection taking place during that time. 
Baseline measures will include indications of inefG=rtivPnPsc 2nd in&firien,-xr rn a,~;+;-= the-r ---- * . --A- Y -a... AII~I~IVI.MAIV, . 111 c.bUUILI”IL, u&y 
will use archived data from the checkpoint such as Threat Image Projection (TIP) data and video 
recordings from the airport security cameras. 

This Test and Evaluation Plan (TEP) details the methodology to quantify the effectiveness and 
efficiency of each essential task performed at the checkpoint. HFEs will develop a passenger 
checkpoint flow diagram to organize the large set of timing data that they collect. They will also 
IIPq,aqq thp pffvtnfxrm-;ohlac n~mh oc( s...mmm.m---n-l..-- -- ---AT- UYYI"" &A._ VLI"Vt. "A *wIcI"lr3 JUtill 45 p433Gll~Gl VUlulllC VII pGlluIrnl~lc;e ---- - - . It is expected that these 
data will point to possible human factors solutions to alleviate problems associated with the 
issues of slow flow, threat detection, training defIcienciesi and level of screener PnInmllnirat;nn WV aAIIIUILIYUCI”II. 

1.3 Threat Imave Proiection 

The TIP system permits an assessment of screener proficiency and vigilance while X-ray 
screening by exposing screenem to tlneat images (i.e., g-tins, knives, and bombsj during their 
normal duty period. Screener decisions are automatically recorded by the TIP system. Besides 
recording screener proficiency and VigiimCP, TIP nrnvirlpa nn-rminm train;nn h-r -nmd~-l.~ YA.2 ._.‘I” “LA ‘5”“‘6 LI Alllug vg lwlU”lllly 

inserting fictional but realistic threats. This allows screeners to detect and identify various 
threats that they may not see outside computer-based training. 

1.4 Checkuoint Descrbtion , 
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machines at this checkpoint, all of which are running TIP software. There are approximately six 
security cameras throughout the checkpoint, which are owned and operated by Wayne County. 

Checkpoint Brown is the major access point to NWA’s international flights and is located behind 
the ticket counter in the international departures building. It has three EG&G X-ray machines 
running the TIP system. This checkpoint has considerabiy iess passenger traffic and has two 
security cameras. 

1.5 Overview of the Baseline Measures 

Most checkpoint operations can be subdivided into a set of discreet tasks performed by screeners 
and supervisors. Each task serves the overall mission of effectively (deterring and detecting 
threatsj and efficientiy (operating with minimum effects on throughput) processing passengers 
and their baggage. HFEs reviewed previous analyses of checkpoint operations and the 

-.-,-.-A :- --s --:-- -.. - -IJz 
lklOWied& SkiiiS, and Abilities (KSASj invulveu 111 pcxiorrnmg SptxlllC checkpoint tiiSkS 

(Fobes & Neiderman, 1997; Monichetti, Fobes, 8z Neiderman, in press). Based upon that review 
and th-e n-& to get nswtir.lllnr infnrq&tjnpa relmmnt tn ~CPIIPE nf rlr\w flnxx~ c-,-llA*l L~-*~-- --A -_- __ r----*- --AayAA I_. .+.A. b" lY"UIV "L "I" "1 LX" I., ilVYUllCJ "1ww11b3, CLULE 

threat detection, HFEs developed a set of evaluation checklists. These forms organize the 
evaluation of a specific checkpoint task by determining how frequently a task is performed, 
whether task-based KSAs are followed, and the time required to complete each subtask. 

HFEs wiii use these forms to record both reai-time information at the checkpoint and review 
videotapes from the security cameras. They will always record the following additional 
pa&Tx&ars \-bl;leylex+er &:,a are b&g collected: (1 j tkle &f~c’~poi~~t vol-me (passengers and 'bagsj, 

(2) the condition of all operating equipment, and (3) the number of staff and supervisors working 
the checkpoint. 

In addition, they will obtain TIP data from the months proceeding and during the baseline test. 
This will allow evaluation of TIP performance measures, which include the probability of 
detection (Pd) and the probability of a false alarm (Pfa), as well as the signal detection indices of 
sensitivity (d’j and response bias (cj. 

1.6 Test Overview 

1.6.1 Pilot Test 

A pilot test of baseline measures will take place at DTW from July 7-14, 1999. HFEs Will use 

this test to evaluate the ability to acquire useful data for each of the variables listed in this 
document. If useful data cannot be collected, they will modify or delete the variables. Pilot 
testing will also allow them to modify data collection procedures and test their ability to record 
time measures and other information within the checkpoint without interfering with the daily 
operation* 

Actual data collection will occur at Checkpoints Red and Brown from July 2 l-August 3 1 j 1999. 
It is anticipated that HFEs will need two data collection sessions to elicit all of the information 
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required for analysis. Prior to these sessions, they will construct a data collection schedule so 
that they can observe varying levels of passenger vo!mmei After the dats rnll~rt;nn nrn~~~n +L*T - -- -a** u-c.. ~“IA~“%I”II y,lvvr.xi, Luby 
will analyze the data and write a final report. 

i.7 Test Limitations 

Thprp II,.- rpvmol nntnn+;ol t,m+l:-:+A+:--- AllVlV cuv LlY UIc.bA yvrwruu1 LLSJL llllllLal.lull~. First, some of *he data that the HFEs will acquire 
will be from videotape. Therefore, they will not be able to change security camera angles or 
zoom in or out of certain shots, They may be ablp to i~,n,fom= DTW n~t~nnn~l ,&*ha ;nfnTm+:n- yw .J”lUlrl “A CIIb llll”l‘ 1ac1u11 
they would like to capture, and these persons may be willing to assist the HFEs in obtaining the 
data. This issue could be resolved during or shortly after the pilot test. 

Second, some data collection may require the HFEs to be physically within the checkpoint taking 
nOit%. This could cause screeners to be abnormaiiy cautious or vigilant, which may or may not 
affect the data. The HFEs will guard against this possibility by minimizing their perceived 
q-pqpnpp anfj pnmnarinn simii~dat~ fvxllr3~-4~A C-n- *.:A-- A- cl-- d-b- --11--*-3 *-- r -1-AA”- UL... ““~‘yau”‘~ La uuLIbbLb~ LLULII VLUCU LU ~11~ USLLQ C;UIII;C;L~;U m  person. 

Another limitation centers on security breaches. There is a good possibility that the HFEs will 
not observe a security breach while conducting the pilot test or actual data collection activities. 
They may have access to previous breach information; however, the quality and usefulness of the 
data remain unknown. Nevertheless, HFEs will still be able to observe the frequency of behavior 
conducive to a security breach. 

2. CRITICAL OPERATIONAL ISSUES AND CRITERIA 

The FAA has identified three categories of critical problems that need to be addressed in 
constructing the baseline description of checkpoint operations at DTW. These are threat 
detection, security breaches, and flow rate of passengers through the checkpoint. Factors that 
may contribute to these problems will be investigated including erroneous and improper 
procedures, resources and staff depioyed at the checkpoint, physicai checkpoint layout, and the 
volume of passengers that use the checkpoint. Critical Operational Issues and Criteria (COICs) 
have been identified m key con&&&inn f--*np *A --oh -CA- -.A:--’ ---1-l--- 6 LCCYL" .3 C" ~Cb~II "1 CllC bllClL41 p1ulJ1c111s. &s-ues of 
Performance (MOPS) will be used to evaluate the issues and Appendix A cotitains a summary of 
these issues and their MOPS. 

2.1 Issue 1. Threat Detection for Individuals 

Are checkpoint procedures effective and are staffing and equipment adequate to prevent 
yuu"vllg~ll.z il"lll "UllJll 5 CI~b4u.D l.1 "U~ll UIC bllCuqJul1lL. ,-,g~pp,, prp fi.nm rcm-,+r. thrc.otn t~n.mh +hfi r-C.-l---:-+? 

Criterion l-l Investigative in Nature 2.1.1 

MOP l-l-2 Type and frequency of errors in secondary magnetometer procedures 

MOP l-l-3 Type and frequency of errors in divestment procedures 
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MOP l-l-5 Type and frequency of errors in pat-down search procedures 

MOP 1-l -6 Number of functioning magnetometers 

MOP l-l-7 Number of functioning hand wands 

MOP l-l -8 Number of screeners assigned to magnetometers and hand wands 

Data collectors will use a prepared checklist for each passenger-screening position to record all 
major deviations from standard procedures (see Appendix B). In addition, data collectors will 
gather information on ‘tie number of front and secondary magnetometers and hand wands 
available to the screeners during data collection events. Data collectors will also record the 
nllmhpr nfcprppner-z nn rllgtv fhw ngcitinm\ ~~~n~nricnrc cmv-l ~nrl~~r~rlr~ol~ ha;- “rwaPT3Prl l”a3 -A---v-A ..A Y-I--a* A” v-1 . ‘J \“J y  “‘L’VL’,, Yt.y”l ” LU”I.7) UllLa lllUl v  lUUcLlO u,ug 3bLbbL1kU \ivGb 

Appendix C). They will observe various times of the day and week to acquire baseline measures 
for low, medium, and high traffic volumes. 

2.2 Issue 2. Threat Detection for Carrv-Ons 

Are X-ray operators, bag checkers, and trace operators effective in detecting prohibited objects 
in harrn~nP9 111 “U&p&bV. 

2.2.1 Criterion 2-l Projected Threats are Effectively Detected 

MOP 2-l-l Pd for TIP data from X-ray machines 

MOP 2-l-2 Pf, for TIP data from X-ray machines 

MOP 2-l-3 d’ for TIP data from X-ray machines 

MOP 2-l-4 c for TIP data from X-ray machines 

MOP 2-l-5 Type and frequency of errors in X-ray operations 

MOP 2-l-6 Type and frequency of errors in bag-search procedures 

HFEs will collect data to evaluate the overall effectiveness of screening bags. They will use the 
prepared checklist for each bag-screening position to annotate all major deviations from standard 
procedures (see Appendix B). These positions include the X-ray operator, bag checker, and trace 
operator. 

Are exit-lane monitors effective in guarding the sterile area? 

4 



2.3.1 Criterion 3-l Investigative in Nature 

MOP 3-l-l Type and frequency of exit lane monitoring errors during real-time 
nt\on+rrotinnc ““i)W’l * LICL”113 

MOP 3-l-2 Type and frequency of exit lane monitoring errors during review of 
prerecorded video 

I  ̂ WI 
MOP 3-1-j Number and duration of time the exit lane monitor is apparently less than 
100% vigilant (engaged in conversation, reading, or other activities) 

MOP 3-l-4 Number and duration of close physical proximity between screened and 
unscreened individuals 

MOP 3-l-5 Circumstances accompanying a breach during real-time observations (if any) 

MOP 3-l-6 Circumstances accompanying a breach during review of prerecorded video 

Data collectors will obtain information on the vigilance of the exit lane monitor and compare the 
number of serious errors committed with those immediately before an exit-lane security breach; 

They will also record the frequency of errors on prepared checklists specifically for the exit lane 
position. in addition, they wiii use the checkiist to record the amount of time the exit-lane 
monitor is inattentive (as measured using a stopwatch). Finally, data collectors will document 
znA y  y”‘J UlYUl Y nhvairal ropAtgct nf novcnmn in tkc. m*ahl,ljr. a-~ =r,:+t. +L--- :- +I,  ̂ -̂̂ - 

vl ybAov11o A11 - y,uvl c, cud3 wlul Lllu3c 111 ule steiilc SUCS~. 

2.4 Issue 4. Inspection and the Volume of Individuals and Carrv-On Bags 

Does passenger and bag volume affect detection of threat objects? 

2.4.1 Criterion 4-1 Investbative in Nature 

MOP 4-l - 1 Type and frequency of errors in front magnetometer procedures with 
d;ffm-k, ~7c8llwnPc. ~c~cwN.l- ILlUllllfj ” “LLuIA~c# “1 p”ylb 

MOP 4- 1-2 Type and frequency of errors in secondary magnetometer procedures with 
differing volumes of people 

_ _-- . _ - - 
MW 4- I --I ‘l’ype and frequency of errors in hand-wanding procedures with differing 
volumes of people 

MOP 4-l-4 Type and frequency of divestment errors with differing volumes of people 

MOP 4-l-5 Type and frequency of pat-down search errors with differing volumes of 
people 

MOP 4-l-6 Number of screeners assigned to magnetometers and hand wands with 
‘.lx--:-- -.-I-- --- -I‘---. -I- dilrcllllg vu1u111cs Ul pcup1: 
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MOP 4-l-7 P,! for TIP data from X-ray machines with difkirlg hag volunm 

MOP 4-l-8 Pf, for TIP data from X-ray machines with differing bag volumes 

MOP 4-l-9 d’ for TIP data from X-ray machines with differing bag volumes 

MOP 4-1-l 0 c for TIP data from X-ray machines with differing bag volumes 

MOP 4-l - 11 Type and frequency of bag-search errors with differing bag volumes 

MOP 4-i -12 Type and frequency of trace examination errors with differing bag volumes 

UCCE ~x~;llamnnlPlnll, mcwl;,,m onA l4nh ~mcI~P~.-rLI +dx,qyr.-l..--+- Pl +--.-a:- :c&h,-- Î̂  
ALI LI" . . 111 """y 1v Av *. , IIIvuIwII, LuIu lllfjll yrrJJtilletir C1alllcI, ag vul~~~~~ LU ue~cllllllle II LIICIC ~llt; 
significant differences in screener performance between those levels. They will count screened 
individuals and bags and compare them to the bag counters on the magnetometers and X-ray 
machines to verify accuracy. They will also collect data to determine if Pd, Pf,, d’, and c are 
affected by the volume of bags being processed. 

2.5 Issue 5. Exit Lane Monitorine and the Volume of Individuals 

Does passenger volume affect the likelihood of a security breach? 

2.5.1 Criterion 5-l Investipative in Nature 

MOP 5- 1 - 1 Type and frequency of exit lane monitoring errors with differing volumes of 
individuals during real-time observations 

MOP 5-l-2 Type and frequency of exit lane monitoring errors with differing volumes of 
individuals during review of prerecorded video 

HFEs will record as many activities leading up to a breach as feasible. To the extent possible (as 
allowed by prerecorded videotapes), they will record the number of passengers being screened, 
the number of people in iine at each position, the time it takes to get to the front magnetometer, 
and the average time it takes to get through the checkpoint. They will compare these results with 
average or norma 1 n~mrl;+;r\mn rr+ +h- nh,filr--:-+ 

~"IIUILl"llJ a1 LllC ~IlcuqJullIL. 

Issue 6. Throwyhput for Individual Screening 2.6 

Do inefficient passenger-screening procedures contribute to low throughput? 

2.6.1 Criterion 6-1 Investbative in Nature 

MOP 6- 1 - 1 Amount of time to process each person through the front magnetometer 

MOP 6-1-2 Amount of time to process each person through the secondary magnetometer 

6 



MOP 6-l-3 Amount of time to process each person with a hand wand 

MOP 6-l-4 Amount of time to process each person with pat-down procedures 

_ _^- r  1 -  -  

MUY 6-l-3 .l’ype and frequency of elective procedures such as secondary magnetometer, 
hand wand, and pat downs 

MOP 6-l-6 Type and frequency of inefficiencies in passenger-screening procedures 

MOP 6-l-7 Type and frequency of passenger-caused inefficiencies 

Data collectors wili record the time it takes screeners to clear individuals via the front 
magnetometer, secondary magnetometer, hand wand, and pat-down activities. Additionally, they 
xx,;11 racnr.4 the r\nnlamtarrn r.C..mw.l~ .-A?. -I--- . ..A ,--t ---fLZ-_- --- 3 .: ..-. 2 ---.,-L. vvlll luuvIu cIIb pb~bbi~bagb.~l YGU~IG WI~U 41~111 ill C~GII ~USLLIUII ialu dny uevidtions from the 
standard operating procedures on the part of the screener. 

2.7 Issue 7. Throwhmt for Can-v-On Baq Screening 

Do inefIicient baggage-screening procedures contribute to low throughput? 

MOP 7-l -2 Amount of time for searching bags 

MOP 7-l-3 Amount of time for using trace on bags 

MOP 7-l-4 Type and frequency of elective procedures such as bag search and trace 
rbtPrtint-8 ..I..VWbI”II 

MOP 7-l-5 Amount of time people wait for their bags 

MOP 7-l-6 Type and frequency of inefficiencies in screening, searching, and trace 
procedures 

MOP 7-l-7 T vne and frecmenrv nf t-m9~nuf=r-r2~~cwi. indfirif-nrifa-2 -, r - ---- ---1---4, -- r------b- -I...Y-.. AAAWZIIWIVIAVAI.J 

HFEs will record the time it takes to clear bags at the X-ray machine, bag checking station, and 
the trace system. As with the previous issue, they will sample varying traffic volumes to get a 
more complete picture of the bag-clearing process. 

In addition, they will document the proportion of bags that require a physical search and the 
nrnnntilnn nf hslnc that m-e cllhl,zwt tn trnrn n~n~nA~wcm I%,,,,.,:11 rrn+a -,A,.. An*.:-+:-em 12-- r” “y” .-VIA “L YUb ” SALsAC UIV UU”J’VC C” CIUUW y~“bduaubJ. Litby Will IIUCG IKlJUl UCVlclllUllS lIU111 

standard operating procedures and inefficiencies due to a lack of passenger cooperation 
@uposeful or inadvertent). Finallv. thev will record moss indicimci~c nf the crrPPnPfc gc -J 7 ----, .---------E)--- I----------- * -_-- YL -*a- “1I”WLIVIY UY 

reflected in unusually long times to perform standard procedures or an unusual frequency of 
time-consuming procedures. 
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2.8 -Issue 8. Checlmoint Flow 

Does checkpoint layout contribute to passenger bottlenecks? 

2.8.1 Criterion S-l Passewers Go to Inappromiate Places Duriw the Process 

MOP 8-l -1 Number of passengers previously screened by the front magnetometer 
standing in line to unnecessariiy be re-screened by the secondary magnetometer or hand 
wand 

MOP 8-1-2 Duration of time previously screened individuals with their screened bags 
spend within the checkpoint 

MOP 8-l-3 Number of individuals asking screeners and supervisors questions 

MOP 8-1-4 Route individuals take out of the screening area 

HFEs will time how long individuals take to leave the checkpoint after they and their bags have 
been cleared. Further, they will document the number of passengers who do not promptly leave 
the checkpoint and note the reason why. 

They -*iii aiso diagram the checkpoint and the flow of passengers. ifthey are able to watch 
video segments in a speeded mode, patterns of traffic flow will emerge, and they will discover 
‘&&p p&c?s’ in thp traff;r flnw &AI .LIW .LULLI” IL” *. . 

2.9 Issue 9. Screening SuRervision 

Does supervision contribute to effective and/or efficient screening procedures? 

2.9.1 Criterion 9-l Investigative in Nature 

MOP 9-l-l Type and frequency of errors in screening procedures cqrrected by 
supervisors 

MOP 9-l-2 Type and frequency of inefficiencies corrected by SU~V~SO~S 

Data collectors will record errors in screening procedures and efficiencies and the number of 
times supervisors correct poor screener performance. 

2JO Issue 10. ~nmm~mi~oti~~ V”11111~Illar~Zm”II 

Is there unnecessary or irrelevant communication between screeners? 

2.10.1 Criterion 10-l Investkative in Nature 

MOP 1 O-l -1 Number of times the X-ray operator converses with the bag checker 
without a bag being checked 
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MOP 10-l-2 Number of times the X-ray operator converses while the belt is running 

MOP 1 O-l -3 Number of times the front magnetometer operator converses with the 
secondary magnetometer operator without an alarm being involved 

HFEs will measure the number of times X-ray operators, bag checkers, and front and secondary 
magnetometer operators engage in unnecessary or irrelevant conversation. in addition, they will 
record the number of times necessary conversations are conducted while the X-ray machine belt 
iq nmnino 2nd Fbiip nPnnle rnntinlw tn 
-* - -----D --- r”y”- -vII”LIIuI C” g” U~“L+~II UI\, 1 I,,,,“metcr. n thrn,,rrh thn Temma+m 

3. BASELINE DATA COLLECTION 

3.1 Milestones 

I Initial Evaluation of Checkpoint I May 11,1999 I 

Test and Evaluation Plan May 27,1999 

Pilot Test July 7- 14, 1999 I 
I 
I Baseline Data Collection 1 July 21 -August 31, 1999 1 

Finai Report ’ 
I _ --- 

September 24, 1 YYY 

3.2 Pilot Test 

UCC” ,,,;11 nnm&.n+ ,-, ,:1 + 4.,-.“b +- a,+,,:-.. St- 1---1L:L__ ---a -...- ITI-- -I? -1 A- .* lli LJ vvlll bvIIuubL a yllo~ LG~L LU UCLCLL~~~~~C LLLG quid.w~y auu yudmy 01 uara mey can coiiect and 
the amount of time necessary to complete the data collection process. The results of the pilot test 
will determine the number of data cniiect_nrs needpd the feasibiiity of c0iiecti.g data described --, -sA- 
in this TEP, deficiencies in the checklists, and inadequacies in camera locations and angles. If 
useful data for any of the MOPS cannot be collected, this issue will be resolved. Furthermore, if 
additional variables not listed in this TEP are deemed useful and can be collected, HFEs will 
include them in the baseline data collection phase. In addition, the pilot test will allow data 
collectors to watch different segments of video so that they can develop a scale for which to rate 
deficiencies and come to some agreement on a common taxonomy. 

3.3 Baseline Data Recording 

Based on the results of the pilot test, MOPS will be refined so that data collection will be viable. 
In addition, procedures will have been tested to ensure that data collection will not interfere with 
the checkpoint operation. 

it is important to iiiaintain coniiniWiication With die Federai Security Manager and DTW 
personnel to coordinate the availability of equipment that the data collectors require. For 
exmnnlp At2 rnllprtnrc emwrt thsrt cm adrlitinnal mnnitr\r will he wr4lnhlP ;m ,.-o.l,, T..l,. A...+ cl..a-. 
_ --‘--=--, ---- ------wvAy -‘syv-‘ ill... -a u UIClVllUl lLl”lllb”l “” IIL ” CI” u.~u.b”Ab lli ~cslly .I u1y Ulcal uicy 

can use for reviewing videotapes. Also, airport personnel need to know when to expect the data 
collectors to be on-site so that all necessary logistics can be arranged, 
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trips to DTW will be required throughout July and August in order to collect data under a variety 
of conditions and because data collection is anticipated to be intensive. 

They will use a minimum of 40 hours of collective checkpoint activity. The standard protocol 
will be to unobtrusively observe a block of time at the checkpoint to gather checkpoint status 
(passenger volume, staffing, etc.) and preliminary information about any significant occurrences 
in real time. Tne HFEs wiil then review video recordings of this biock of time and fiii out a 
checklist for each screener position. This data collection may require multiple sessions of real- 
time nhcce-x&nn iq nrAm- fn ho mvmnlnta o-,-l nr\n--m+n Cllll” “““Vl . GA”11 II “LUYl ” “V ““IIIyI~L” LulLI Cz~~UILILb. Ifthe HFES C~~,Ot adeijiiatelji record 

checklist data using video recordings, they will schedule it for real-time recording. The majority 
of the real-time recording will be attempted at Checkpoint Brown as it is mluch more conducixre 
to the unobtrusive collection of that type of data. 

HF;Es will obtain other data to include TIP performance at these and other DTW checkpoints. 
They will examine all TIP data contemporaneous with real-time data collection. HFEs will 
p~~ic-~~iy rl(jte tiie dates md times of TIP misses. Tjney wiii check other sources of video and 
hand-recorded records to look for correlates and causes of these misses. They will examine TIP 
data at DT\N over R n&d of tire t&Et precedes the J~~i~-‘~~~~~~+ s-lo+- nnllan+:~~ :e ,*A-- +- --+ 

-I------ -_ -*-- z u&~UOb UULQ ~“I‘~~LI”II 111 “lLlG1 LU &;cL 

the most reliable and complete information about TIP performance. The HFEs will also use 
available relevant video recordings such as recordings of past breaches, as described in the 
discussion of COICs (see Section 2). 

3.32 Data Anaivses 

HFEs will calculate frequencies of serious errors for all procedures on the checklist forms. They 
will translate these frequencies into probabilities of serious procedural errors for a particular 
passenger or bag. Next, they wiii correiate these data with checkpoint status variables (volume, 
staff, etc.) to look for important variables that contribute to procedural errors. In addition, they 
\xrill pnwpl5\tp ctatlls xraAah1~0 0-d G;,nxxennZnm -C--Z---- ------1----l ------ c* A’- - ~7 1,111 “VILVIULI “CUCU VLuIU”IU.3 LUI ILQyub~~~~\;~ VI WZllUU3 plUc;GUUIiu t;lIUrS dl Lnc A-ray Operator 

position with TIP performance to look for important variables that may contribute to threat 
detection deficiencies. 

HFEs will separately analyze frequencies of those procedures that are critical to the prevention of 
checkpoint breaches to deduce the ideal conditions for both the production and prevention of a 
checkpoint breach. From these data, they will identify strategies to avoid future breaches. 

Finally, they will calculate means and variances in the time to complete each checkpoint 
procedure and the probability of contingent procedures 5om the data. T~ley .~iii ii13ei”L these i-~o 
types of data into a checkpoint processing model (see Figure 1) to analyze passenger flow and 
passenger delays under different checkpoint load and staffing conditions, 
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