oni'M'7 N'on' DMYNNN 'IA'T 'A% naNdA [1'0) ' YWn
on1o '7N'WJ' 71 , VY TITAI09IND Y ANInY VITIVO 'POJI'\D DVII'ANX
2212 |IMIA |2 NU'0NANIR,'RN DOINXIF N109INDI

N'T2 NIMYVY DNA7 710! |I'0YIN 0N DAY DAY DAY [INQ7 TV AT NN .aghna hnon
D7AY7 2wN D NIRAYE (WDn W RN TY) 019X K7 NMIpna Dmpinn 0N WD ,0NNNNn
9 7V .DNIX NINT? NONNN AN1N 7Y NNANONN NX 7'Tan7 Nan 7y anin NIrs'y? oXNN2 0NAN
19 7Y D'™7W19N D0'0IIN 0'AN] .NIXNY NINDWYN NIA'0N NNX XD DNNNANY7 NI'Y 'R DN0YNN NINIT
X7 NINIPN2 D'MPIMN 0N YWKRD DNNNN DT 0'WR DINY 0719V (N2 WURIN NIVIAPE Nindo
W NP7 120N X' NYAN DXDID '9OW DIYN NYAY 17X D'AYN] DNIX D'YWRNT7 DT0IN L1071 .0MI9N
NIA'YN ') ,07AY P71 NIr9'Y 10INAI DT YT X77 07019 DNNIy? DN'WXN 0'ANIN .NANIN N0
NN D'7'Tan NOIMN ANIN NI'9'Y7? DXNNA DNNAN DIP'M D AR 'NDIN NN ANANN Dipme?
D' T NRIXN YIINT NN 7V QViNN 'PIN ' 7Y Dnpn? T'opn? My NI'WN M 271 DNINT? '1D'on
2NANY DY 'RN NIYARN NN

7702 .02IY NIIANN 'A¥NA 0T NIAIND 7Y NRIMNY X A7 JUn? 19WN1 071210 VINND Do
NT NAN Y'I9IN NRIMDNN 727020 (M 1Y) 19X DIpna "n1mr 050 NNIok" 1NN y'ein nnimnnn
TNX 72 1y "n7RnY 0190 MIoOK" ANNN Dy yX¥Ia ANt 70N (RN TY) TR YW 19X K70 Dipna
NIYAN NI QY VTN ony NIy NIIMND NTAN 781,720 D710 1970w DINT NN 1901 0'RaNNN
.0"2'Y NIYIN INX 2pyNn7 NdIyn NIYYANA 1010 75 717NN 1TTA 071110 7w 0"1'wn

D'AN171 MNNNN DX NINT? N 772 1120 D'0IIN 0'AN1Y7 DX D ININ IPNNN NIKXIN .D'RXNNAY gy
NIX NINT? ANI' |OR '12'0 D'0IN 0'AN17 78NY T¥Q ,NINRT NNIY7 .|'M' T¥2 ORINA XN TWKRD 0'WTNN
NNANONN L[N 120X NI'YOF'D TN 1A ' ININ I7NNN NIXXIN 90112 .0'WTNN 0AN171 1NNNn
D'ANIN 2172 .0'0INN 0ANIN QP2 78N TN |'M' T¥2 QN ANk ANt NNNN DR NN
['A' T¥Q DX |21 78NY Y2 Y'DIN NIN DX |2 1NANN DX NINT? NNANoNA 7720 XNl X7 ,0'WTNN
AWNRN NI A1V N7RAY DD T0IRD NAN Y77 91X INT 0ANIN 72 D 1D L[IN] NI'YOP'S (W 11y
D N¥YN1 NANNN AT NN YNNI T 1Y'DIN DINNNN AWK N2 119 10IXD NNN
NNITA N7NNY N9 T0IXD YNNI 0'0IN X'71 DM'YY D'ANIN JNIF INN DNNAN 0T D'0IIN 0'aN
[ATN 72 10 NI 17N NINWND 120¥NN NIYYOZ'9N JWN NIN'YA .11 1119 10IND 1NNNA NI NN
NIN'RN NN TWKRD KIN NI ¥ZN 120¥AN NIXOR'ON (WA D X¥N1 1NNNA NYOXY7 NN W Tzny
AWK N7RAY D119 10IRD 1NAN2A 112NN D'AN) NN NIN'RN-'R 7w 2A¥na 7wn? 75 .fannn 'isma
NIX IYYIR 770NN NIXXIN .0'IWORN D'AXNAN NYIIX 700 NI 1R (AT QW7 0 Ty Dpim Kin
TIXRXIN .N0NNAN 2NN 7¢ 'MI'9'X7 DXNN YNNNA DIPM 7Y NIA'WNN DX 1IYATE NN NNywn
N15N AN1N [IYRIN 27w 10178 Twn 99D 7T 207m Nnnn T 7NN D NIRN NN gnnn
Mt TY DR "qrTYN" NoINN AN NNNN NIYAYN NI N1Y9N KN YN 27w 0o T¥7 10an NN
D'2N1 272 1IN NIMYOYT 7'am (Udn 7w 78nY T¥a) 19X 'MY72 DIZna 0NNNN Dip Jnixnn
NN NN 720211 NWyNn? 702 .0'WTN 0'AN] 7W 17RN D'YINA D'YIXTA7 '7R0PITID [9IXAI 00N

127 .NOINN 2NN 119 7V NN ¥ 1'0"N 10N N7 D'ATION DMPNA ORI WTNN ANIN 19 7V noinn



The relation between driving experience and recognition of

road signs relative to their locations
Avinoam Borowsky M.S. student, Prof. David Shinar, Dr. Yisrael Parmet
and Prof. Joachim Meyer, Ben Gurion University of the Negev.

Executive Summary

Objectives. The study was designed to examine driving situations in which experience
might paradoxically lead to a failure in the identification of traffic signs. This may occur when
traffic signs are located in unexpected places (the left curb). It demonstrates the importance
of locating traffic signs in accordance with drivers' expectations in order to improve their
detection, especially by experienced drivers. According to police reports, disobeying traffic
signs is one of the most frequent causes of accidents. Because experienced drivers have
pre-determined schema for scanning the roadway, they should experience difficulties in
identifying traffic signs when they are located in unexpected locations. Thus, in such
situations, the tendency to blame the driver for an accident is mistaken, and the problem is
in the roadway environment. Novice drivers, on the other hand, operate with little previous
knowledge and with less expectations, and for them there is no special preference for the
traffic sign' location. The goal of this research project was to demonstrate that locating traffic
signs in accordance with the experienced driver' expectations (on the right curb) increases
the likelihood of detecting them. Therefore it is important to place signs in accordance with
the law in order to prevent unnecessary accidents resulting from inadvertent disobeying to
traffic signs.

Methodology. Subjects were briefly exposed to various traffic scenes. Some of the pictures
included a No Right Turn (NRT) traffic sign at the expected location and some included the
same traffic sign at an unexpected location. The same procedure was utilized with a No Left
Turn (NLT) traffic sign. Each of these conditions included also the same target pictures with
an additional element - a pedestrian. These pictures were treated as a means to increase
visual clutter and traffic information.

Findings. Results indeed showed that experienced drivers were more likely to detect a
traffic sign than novice drivers when it is placed on the right curb. However, when the traffic
sign is located on the left curb, experienced drivers, were less likely to detect the traffic sign

than novice drivers. In addition, the results demonstrated that for a given cumulative fixation



duration the probability of detecting the traffic sign for the experienced drivers was higher
when the sign was on the right side, rather than on the left side, of the road. No such
difference was found in the probability of detecting the traffic sign among the novice drivers.
Furthermore, drivers generally detected a No Left Turn traffic sign better than a No Right
Turn traffic sign when traffic signs were located on the right side of the road. Analyses of the
response times showed that experienced drivers detected traffic signs faster than novice
drivers and that a No Left Turn traffic sign was detected faster than a No Right Turn traffic
sign. The cumulative fixation duration analysis — a measure of total viewing time - showed
that the shortest cumulative fixation duration is when there is a spatial compatibility between
the traffic sign's information and its location. Drivers fixated the No Left Turn for the longest
cumulative fixation duration when it was located on the right side of the road. These results
are consistent with the research hypotheses and emphasize the importance of placing traffic
signs in accordance with the experienced driver's expectations. The findings also imply that
the traffic sign's recognition is usually composed of two steps: in the first step the driver
directs his or her gaze towards a specific side of the road and in the second step he or she
deciphers the traffic sign's meaning. The experienced drivers prefer to direct their gaze
towards the right side of the curb.

Recommendation and implementations for policy. Placing traffic signs at an unexpected
location (on the left side of the road) leads to delayed detection and complete misses among
experienced drivers and paradoxically makes their performance worse than that of novice
drivers. This eliminates the advantage the experienced driver has and in some cases makes
the novice driver superior. Therefore, highway designers should be guided to respect the
importance of locating traffic signs in accordance with the law in order to prevent
unnecessary errors that might eventually lead to accidents and loss of lives. In cases where
traffic sign location violates drivers' expectations and the traffic regulations because of
specific environmental difficulties, the driver must be informed of this in advance so he or

she can respond in time to take the appropriate action.
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	המלצות. מיקום תמרורים במקום בלתי צפוי (בצד שמאל של הכביש) מוביל לטעויות בזיהוי בקרב נהגים מנוסים ובאופן פרדוקסאלי לביצועים גרועים מאלו של נהגים חדשים. בכך למעשה מתבטל יתרון הנהג המנוסה על פני הנהג החדש ואף במקרים מסוימים לנהג חסר הניסיון נוצר יתרון על פני הנהג המנוסה. לכן, יש להנחות את הגורמים האחראים למיקום תמרורים לחשיבות מיקום התמרור בהתאם לחוקים ולתקנות על מנת למנוע טעויות מיותרות אשר יכולות בסופו של דבר – כאשר הנהג לא שם לב לתמרור במקום הבלתי צפוי - להוביל לתאונות ולאובדן חיי אדם. במידה ולא ניתן למקם תמרורים בהתאם לחוקים ולציפיות הנהגים בשל תנאי סביבה נקודתיים יש להתריע על כך (למשל על ידי תמרורים מקדימים) בטרם עת על מנת שהנהג יוכל להגיב בזמן ולקבל החלטה נכונה.
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