O XY EA|AHQ Qlzt3stx HIt
(An Ergonomic Evaluation of TravTek System)

Y

29

TravTeko]@ Travel Technologys] #Adoiolw, wlee] Q& PAEo] FE AHE3te HABY o,
Bt Wt AHF o] @ £ UEF Ao FFEHALVE HFAd A FY5} e =2
& AN HHFL T B £ Az, AFH7 HASHZE SHANA AN, =29 73} o
YAR (F 34, TFEL, JAUNF)E AFE}TU2Z Yeula, 2 FRE JAFESHYE &9
FE A%°] TravTek Al2de] F€ 84 F°|th

A v|2 F2ATFe LFEA AN GM3 A7) TravTek Al2d& AX& i 1000i& 7HA 2
109788 71#ol FFog HrrAFF glen, of =8N R e A& aFdA olate
ARFRH Yriz Adsaz o

ol F ANade UAF AE ga Y o, qYAr} A vkt A 4 F e
o, 29 AFEFL FolA, ARE oPEdv, 39 dAGG FFHo| AVTYRAHoZ ¥ V1€ &
olrnz e Aol

ATFHH it AREL (1) E349 £Yx, (2) A4 AIE, (3) AHER A4, 4) +8F
o, g3 FAFEHIAHLE AL g de AR @stg We] F kA B4k (1) FHole
AZHALE AU o, (2 S3d S2LUE AHESIEE 9, Q) FFEH AE LA &
% A (FOIANEALE) B 9 471A ARF A AAEE HrPaR do

o] AT HAE AYPFolzt EIFIA & YA dAZAAY AT7EHE EUZ LEFH
 Aolmz 4R & ¥ 5t 81, AAARY W3} EQAY FFHQ A&S AN

iz} g

1] M&

TravTeke A FF54YE Z2ZAESZH SHAAAA AYAHFRALIE AT F oA &
€48 ARFRH o2 Hriske AYelth o] AYARA E2TFY LVEAI ARHMNT, H
FEIY AEE SWEANZE FAs}] 199245 78 3. B8 AFHoze vAFE Uiy
22 BE Ru|27t AFHAAY, @ SAdME HrHEHo2 AFHeE AT E 32 Jid

* BEUSR AHFTHY
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[2] g& : :

Rillings¢t Lewis (1991)7} TravTek Al2dg Awrxyoz sj¢fa, Dingus, Carpenter,
Szczublewski, Krage, Means®t Fleischman (1991)%°] TravTek €Az} Qleldol2g 7143t
Dingus, Antin, Hulse¢} Wierwille (1989)%¢] &3# 4% (performance)s]l W& HJFH X9
Ene] @3] EAFE AFWT.  DingusFol SHolE N =stdd @ AT ATEHAE A
ARom, o]ge ATE N oR o], AZE TravTek AN2W& Adstsct

WA TravTek A2 74828 Y972 82 29 13 20] vhebd s} ro] GM2)A}
o 19924 % Oldsmobile®] Toronado ZHE3te] 2the] IBM 386U FHE A stxn, Bat dazw
(touch screen)& &4 L E¥e] ¥A3a, AAASALY =8 (help desk)® F€& 4 UA THA
g dAsa, FAFAFHAdE AFAHl A5 9NE st & F A, et (GPS)E |
AW AEZREH SAd EFE o YA ALY a2 37 49 Ut ok agx
+¥%F oY TFFELE IFVAMNEE 2oz Husn A REARE FM Foez &
AHY, EPA8E AE5Ho2 FFEY o544 2AM s=celolHo] PP}

TravTek AN299 Fd 248 JBYE Ygstd, ot &5 go] Aol

1. Integral Color CRT with Touch Screen Matrix
A A 2HEF 2994 (Control Buttons)
. Hands-Off Cellular Telephone & Integral Digital Communication Bus
. 2d19] 80386 FAFEl (One for Navigation, One for Routing)
20M Removable Hard Disk Drive

s W N

APAR A299 A FHEE 29 56 dehg Q& b, dFHLAY a5y, oy e
TR 22444 Bgdle AFEH, AXds] GPS), Zd FM =05 032 Aago] TAH o]
At TravTek 97 AYEE 29 60 e} glom, nixet @42 Br17} 199392744 B¢ A Y
22 Hol it}

E2FEANLF o] aFFoletd, ol 474 FEA Pido] Aoy Ao Z Jir} =, oA
€ Hristy] 98, gy e YEEL ZAIATHAG

1. Reduced Trip Length (d3A2 ¢ &)

- Travel Time (8 A|3})

~ Travel Distance (%A 2])

- Trip Planning Time (] 3 A Y A]3})

2. Reduced Navigation Error (£8449] 7t4)

- Number of Wrong Turns (342 2 AF 314)

Time Off Route (AYE =2 A ojgd Alzh)

Route Replanning Time (A A Y3} o] 289 A3
Time at Zero Speed (FA 3 Fejo]A 28¢€ A2
Number of Stops (BAF+ 3F)

Reach Destination (yeo or no) (Z23X71x]28] o)

w

. Improved Driving Performance, Trip Efficiency (839 $AA %3 o8 X 8A)
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E /Compass (Headlner)

Video . Touchscrean

Controller , Speaker Display Controfler
GPS :
Co lcatl Navigation
Racalver TTaTair:‘e(i:\?of " Computer
| , » Il I
Trunk Console Instrument Panel
SOURCE: (17]
LITEV.WPGQ
29 1. Zo} X9 TravTek duje] 3+
Construction Businesses Entertainment
Police Schedules Restaurants Hotels
Agencies 1 x /
Traffic Traffic Events THAVTEA Emergency
Reports Management Information & Road
Traffic_» Center Services Cntr Service
Sensors
, Map Info
Position () Info Request (/)
Freeway Traffic Info (\) Service Request (/)
Cameras Link Times (\) Info & Services (/)
Events (\)
M Radio \< Cell Telephone Link

Data Link :
?:m/ Y=, Other

L\__@ (\v \ % Services

100 TravTek Oldsmobile Trofeos

2% 2. TravTek Al&¥ Architecture
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39 3 "dea HZ 2" (CRT Touch Screen) QE HojA

29y 4 gAYl 339 TravTek 2AEF 291X
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TravTek Vehicle Architecture

Steering
Navigation Wheel
Sensors Receiver Buttons

Nav Sottware
TravTek SW

ETAK Map DB

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

AAA Diractory DB Nav Cmptr
Navigation [ =
D Local Info g : g
w Driver Intfce =
TravTek SW ®
TravTek Datalog :
AAA Map DB Routing Cmptr _
N [ =
m Traffic Info = Synthesizer S
Traffic Probe S !
Data Logging .
T— » J Traffic Data ley To Antenna
Transceiver
g 5 93 TravTek AHEA F+3&
TravTek Schedule
Task 1990 1991 1992
Regmts =& =
Dsgn & Devl - =
Prototypes
Production s = (YOO
Shakedown =
Operations R
Evaluation =

9 6. TravTek AYEHE
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- Speed Variability (£X9] ¥2})

~ Time at Zero Speed (AX§ AHNA 288 A7h)
- Frequency of Stops (BA & Hlx=4)

- Maneuver Abruptness (322 %3)

4. Improved Safety & Willingness to Pay (Z3€8 43R TE2HRAIAH] i A E9AD
- Distraction from during Task ($8+]9 FAJFAL)

~ Ease of Use (A}4-9] A x)

~ Timeliness of Information relative to Required Maneuvers (A R.¢] AJ7+3 2 HA)

~ Direct Safety Benefits ($t849] ¥4)

a9 7€ AR FE A2de] Fuwoly, 7|4 “MAP OF LOCAL AREA"#& #5&
“DONE"°olgt= 91Ao] &71gr g dio] Adestd, 1§ 83 o] AF37 &38tx e AXY AF
HAx7h degdd vdgdd. 29 9& AF st AANES A FAL o, =2 ¥=
(SAVED DESTINATION)ol®, 1g 1004 A 2FelA g A &0z HEHA Hds
| 4.

a9 112 928 A% gFo2 SuxE 123 Y& o, “WHERE TO STAY'& iI=4W,
@, 24, 39%Y FAARUSI vdeon, ng FHAAE HEAAL T 8 X @
1x AFE & F gloy, SYARE AL H 3d9 F42 AFEHI A Po 2N FYI
d2 € 71 dAvh. 28P 9 AP Ae Fo2 B Aadojgt & 71 AT 298 12& 7}
= 4o aFo] EFzE A& F2EHVEMN A Fa . Fagvsl A4A Qe AL A
Adgol of A4 AL vy, £29 &2 u Yot EE Mo EAZ} 7besdth

39 132 AF4Be] IS 9 #Y § U= d9Agez “POLICE/FIRE/MEDICAL" &
129 a9 4 AHY Fie ApAzrs Y2,

29 15914 18& TravTek Al2¢ol 9@ o8] 7HX 9 Z=2FA Y-S Jel Boja Qi)
g8 i e AdA LFESAAE, AFAAY, AAAZALS SAICETAZRES E2UE L E3o A
2 AZALE PoE2N AFRARE Aol Ao PR GG P o7 7kx] W F 71%E AFE
o, ARy FAAGNA BHA7A] ¢HA3Z] ¢FEA FMEE 23 Aot

ol AWE uts} Fo] EZAHVAIAYLE o J1A] dYF J1%E AFsa Qlen, o
& AES oldst 2L 107HA 5] di&f QAFRH oz HrIAFE AAsm Yo}

1. Rental Users Field Study (B1)
Local Users Field Study (B2)
. Yoked Driving Study (C1)
Orando Test Network Study (C2)
Camera Car Study (C3)
. Debriefing and Interviews (C4)
Questionnaire Study (Task D)
. Modeling/Safety/Analyses (Task E)
. Systemn Architecture Evaluation (Task F)

© P NS A wN
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BV | A G E
TR vADN MENU
ENTER DESTINATION D

SERVICES/ATTRACT .
MAP OF LOCAL AREA 1

ENERGENCY
INSTRUCTIONS
CORRECT LOCATION -

a9 7. Few 34
ENTER

B8 DESTINATION

SAVED DESTINATIONS|UGR%
'SERVICES/ATTRACT. UWl®

COMPLETE ADDRESS
BY INTERSECTION
BY STREET NAHE ]

323 CENTER
8324 ORANGE

CANCEL DESTINATION
DONE

2 9. EFHA 4R

SERVICES/
mal ATTRACTIONS, (IYe
WHERE_TO_STAY

THINGS TO SEE & DO. Wl
WHERE TO EAT |

HELP

OTHER SERVICES
CLTY FACTS

g 1l Avas 9@ A9 2d
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SELECT TYPE OF GIY93

| AGE POLICE/FIRE/MEDICAL
EnERGENCY HELP (YSYIN ————————

YOUR LOCATION IS:
ORLANDO. 234 CENTER
STREET, -

CAR PHONE NUMBER:
(407) 555-2637 |

THE PHONE IS  pyys
DIALING 911.

IE 13 H]RAE =& 3y LY 14 AaA/stA/HY k] g

POLICE/FIRE/HEDICAL

ROAD SERVICE

CANCEL EMERGENCY

ROBINSON] -

~ .8 NI

'@ CAUTION
AHEAD

i

2Y 17. #eAF [A 9 219 18 @<%E 22X (Guidance Map)
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10. Global Evluation (Task G)

o}#} 97}A¢] W72 A (Objectives & Evaluation Goals)g A¥ &2 R¥Hoz 9 10714
o] Hofo] W AT e (Evaluation Approaches)o.2 43 st

1. Trip/Network Efficiency (J8¥ =299 A&A4)

2. Benefits to Non-TravTek Users (TravTek Al&¥31& AL831A] @& AHEGEY o5)
3. Driver Performance/Behavior Satisfaction (£8#8] FHY=H BEHXE)

4. Safety ($+34)

5. System and Subsystem Performance (N2¥# BZA2d9 4%)

6. Image (°]¥lA])

7. Impact Future Transportation/Travel (RE4a3% 8o g Fef 4

8. Price/Cost (7}Z o} u]-§)

9. Local Area Impact (X §A}3] 4%

E 19E o] 499 71F] s 284 MOE)H 4% (MOP)Y ZF3WEol /FgHes g
Atk ¥ 20t AF 4 (OTNS)E @3 4gste d, 288 & Ao] 285802 s} glont, 44
2% 5NN LAE 8AIT L AR AIHJE Stk IAAIAAEL V=AY AHE F
22 AYE AAEY) g2 Azle] 28 e ALE FF ANt F AYel 5308AEY &
ARE AT ABL BAH o Folojor A, RYPFAY AA 53FL RFEHSH AL
W Fol Z4zh 1MolEtE W Atgolojo ot AYEFo] o] APARRA2HE AR ¥,
FolX g B Folrte AYPo]l T e d, WY AUIATL H7|H A @ol 24 H
A, Age] AR 2UR] NAAE 2FHHIE AU

AR FEETEH AAAYALY Mt QEH X dYMFLoR 30871FY REITAE
(RAs)o] JuAAE 714 4 on, Bod dadMe APAIAEE & & 24, E 204 ol
e HAYREL 2 Aol HA ] OHPE F3l ALdA %S ¥t AYL 5822 HY
o YRy 5RAE 285t QA olAY A REo] 29 A% FAFHE &
oln7] 913 &3 2L EHlAE (Factor-Referenced Tests)& A3t

1. Building Memory

2. Map Memory

3. Card Rotation Test

4. Map Planning Test

5. “How good is your sense of direction?” (in 7-point scale)
Qs Me] B ¥, O & JuEH2EE AT

1. A8 HA} (Ferri and Rand Visual Acuity)

2. AFEHIA S W FFAA

3. Pelli-Robson Contrast Sensitivity

NAPYAE L duladgAlel e A FAaMGARs 4 AGARE S 93 g
Qe 7187} 1N LE o, o] FLeE ojE IRE sbedich. @ o|FHFe] B F, 2AIHF
o] A{APA o FEo] ErlE3i

APAEE 47 X9 ZYE (sources)NA ULE H, oJREL A 1Y,
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E 2. OTNS A¥us &84

Activity Duration (Minutes)
Greceting & Orientation 5
Pretesting 45
Pre-drive Training 15
Training/Practice O/D 40
Test O/Ds and Debriefs (3) 180
Final Debrief 20
Total Time 285

X 3. OTNS 4¥A4g8

Between Subject

Variables Within Subject Variables
Route Map Guidance Control n
Voice Cueing
Day 72
Night 7
No Voice
Day 72
Night 72
X 4 OTNSY ANOVA ¥ SYHHSE
Source Computation of df df
Between Subjects npgqr -1 287
Gender (G) p-1 1
Voice Cueing (C) q-1 1
Ambient Light (L) r-1 i
G'C (p-1g- 1) 1
G°L (p-IXr-1) 1
C’L (q-1)(r-1 |
G°C’L (p-IXq-D(r-1) 1
€IT0T b, withim) pqr(n - 1) 280
Within Subjects npqr(v - 1) 576
Visual Display (V) v-1 2
V°'G (v-ID(p-D 2
v:C (v-1)q-1) 2
VL (v-D(r-1) 2
V°G'C (v-D(p-IXq-1 2
V°G'L (v-I)p-1)r-1) 2
V- C’L (v-1)q-1Ixr-1) 2
V°G'C’L (v-1)p-1Xq-1)r-1) 2
€ITOfry - cuh within) pgr(n - 1)(v-1) 560
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. TravTek #¢] st=elolBe] &£Z¢ E3¥H M (vehicle log)
. AFZFAME L] AR (TMC log)
AFHAME FR (TISC log)
AP QA £33 A
2% BN
. AH A g (8
AYF 48X AS (debriefs)
. BZATAEY FRFRE
. &4 (training)®] 715 (record)
10. AT E 9 (pre-tests)e] 71%

® 3ol A¥AYH Y9 e d, Between Variablest FFEH AL A4S o (Voice
Cueing)9t AH8-3HA] 93t o (No Voice)ol®, o1R¢] Ztzte] 79 & (Day)s} i (Night)e] A$
27tA BT 47tAe] F$-¢9t  Within Variablest ©&d¢ AX¥e AT < A (¢e] 29
18)% 4wt AFEAE (29 15-17)8 FolAE (Contro) 59 37HA o]t}

E 49l ANOVAE7Z} 947 4 (OINS)S] 7% dis] v itk Between Groups?l 4
(Gender), Yol (Age), A= B¥E 7|%¢ (Map Skil)oln], Within Groupst 2EW¥ (Presentation
Method), REEJZAH L (Congestion Level), &A1 (Time of Day)E o]t}

© 00 N O U s W N

[3] E<jAta}

F8% 44 57t AFE Sl B AR Eadd JMgA HES a789a, 34 o
4 MY FFE $4E A9 ¥ 5 A & g8te FEo Bt 23 As) gEla Qe
Fole FAE A% g iy A=Y 2718 2FY £ WA B} ¥XE d, 23 S5y
2 AH8ATE viol A HdEg @ $ A 3 gt FEo] BT I ofE dygAdE e
HAESL A WL FEE G Arge]l 2L A A FY, xHe] YW ¥ uwit W3
A AAA HFE uHEA gols g7 dEelt. z2n FFHAES) Feuez Jehts R
of AF & Hpsel 22, FW AFEH A LAAA v 4oz stad FY, FoA
FEE AOREAN 27 ¥ FILE @ 77 Y& Aotk dE 59, FYRol} SR 289
FAAR GoAY, e VR #Ba2n FHe UR 1A Yerg, §3 431 wat Re
JRE Alng 2% $7F ArIGRolch. AAZ HYL st GolA ook LA A DGR
HAPA7L F8HE o2 Alng I @30 ¥4 At

A TB=AY fd2zUA=dA $gdde st JAY, B39 FF4L Jyz gyay
3t A2 EANY JYEAZ 4¥o] 19929 1299 gE oo, dARY Ndga Uk

[4 #34 F&
ol delM AvE uiet o] TravTek A2 o8 71 §AF ANE R4y LA A
AN, Z2H AFPFE Fol, 59 JHE FY 5 A7, AN ZHAAA T £
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Athe FAol Utk e AFAEUe] o, AoA AR ARE €Y T NonE Ay
E EY 47 A€ Aot gut ol: Ax A& A8AAT AL Aol Hy s B
A7t de o

@ AN E ol E JEZAAE Fu FA uFolof ¥ FEE A, THLLAEE FU A
ol H EAFEE A3 A% Utk AL AA7NAY dPFPL2E PR FRA LY
o] AFFHoln ALLAEAA HLFY FL PFrIE VI oy, It AME AFG¥o2 YIHYEYY,
0dge ZEAweiAc] H714Q A7) dGFRo] 8 ALE Asdy.

£ FrHATFA g 471A 9

1. Reduced Trip Length (%3A2g &%)

2. Reduced Navigation Error (3442 &)

3. Improved Driving Performance & Trip Efficiency (38 &3AA %3 YA EA)

4. Improved Safety & Willingness to Pay (Z3 8 A4S SE2AHBAI2e] A X &AL

S2ENAN GFE JdEtE AYE sE d, uE ®2rhAe] FHAAEAAM gty EXE
VERAAA T, @AAR A dREEe yUdPREol Hesn §riHA A2ddde FE dFHn
Ut

Ago]l A, RS NG AR A8FIAFHH] o FUHA Gof, §HH HES
ANE § 93, FAANAE vl A87AA BT FAojof JMeER A LHHof e o}
Fgol FE . $IUFE oF Folo d7o] #a MYsd, IdTE RAANT HIFEY
BAAR £uto| A4 8lo] & 71 J& Aojrt.
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