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Setup
« 21 experienced drivers drove their own passenger car in a predefined
course wearing an eye glass mounted gaze sensor
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course wearing an eye glass mounted gaze sensor
« Trip length: 3.75 km, mean driving duration: 18 minutes

* Driver’s off-line commentary while watching the eye gaze video
recording

Analysis

* Manual labelling of eye-gaze video with drivers comments embedded

Naturalistic observation of interactions between car drivers and pedestrians in high density urban settings 3/14



Setup

* Driver’s off-line commentary while watching the eye gaze video
recording
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Parallel / ¢ ¥ Individual / P-movements while - o & 3 Redestrial
Event code Time  Type of ego-car manoeuvre e Turn timing Type of Person = Signals from our driver Signals from Pedestrian position
| Crossing/ | T Group 1 approaching | <1 r T
[~ E _‘ B | Bl M it while |
P Bettina Portoul 001 Straight section course Crossing Indwvidual Eiderly Intiated crossing movement None Tum igicator; Hand Gesture P body movement; Orientation of P body/Head; Eye contact onboth
P Bettina Portout 002 Straight section course Crossing. Indwidual Eiderty Remained e None Orientatk v/Head; onstreat
# Bettina Fortout 003 Tum from 1way streetto tway street  Faralel 2-afterinitiating mi Individual standard Keptpace None Tum indicator © body movement; Orientation of P body/Head; Eyecontact  Onstreet
F Bettina Portout 004 Straight section course Faralel Individual Standard with bag Keptpace None P body movement; Orientation of P body/Head; Eye contact  Onstreet
F Bettina Fortout 005 Lefttum from 2way steet Faralel 1-prior to manoewy Individual standard Kept pace None Tum indicator P body movement; Orientation of P body/Head Onstrest
P Bettina Portous 005 Straight secton course Crossing, Indwidual Eiderty with bag Kept pace None P body movement; Gaze Onstreet
P Bettina Portoufi 007 Tumn from 1way street to 1way street Faraliel 2-afterinitiating mi Individual Standard Kept pace None P body movement; Gaze On both
P Bettina Portoufi 008 ¢ Crossing Individual Standard with bag. Kept pace None Car movement/ Position; Tum indicator P body movement On street
P Bettina Portoul 009 crossing Group Elderly with bag Kept pace None Car movement/ Position P body movement onstrest
P Bettina Portout 010 Crossing. Individual Eiderly with bag Kept pace None car movement/ Positon P body movement; Eye contact onstreet
P Bettina Portouf 011 crossing Indwvidual standard Intiated crossing movement None Car movement/ Position; P body ; Orientati i Onstreet
F Bettina Portout 012 crossing Individual Standard with bag Stopped Nene Orientation of P body/Head; Gaze Onstreet
P Bettina Fortout 013 Faralel Indwidual Standard with stroller Stopped None Car movement/ Poston P body movement; Orientation of P body/Head; Gaze Onstrest
P Bettina Portou 014 Crossing Individual Standard Inttated crossing movement None Car movement/ Position; Tum indicator; Onientation of P body/Head; Eye contact; Hand Gesture;Nodit  Onstreet
P Bettina Portoufi 015 Left tumn from 2way street Crossing 2-afterinitiating mi Individual Standard Stopped Talking on mobie Car movement/ Position; Tum indicator Orientation of P body/Head; Gaze On pavement
P Bettina Portout 015 Straight section course Faralel Individual Standard Stopped None 22 P body movement; Eye contact Onstrest
P Bettina Portoui 017 Straight section course crossing Group Standard; Eiderly withbag  In‘tiated crossing movement Reading Car movement/ Position; Tumindicator Orientation of P body/Head; Eye contact onstrest
P Bettina Portous 018 Tum from 1way streetto tway street  paralel 2-after initiating m: Group Standard; Elderly withbag  Keptpace Reading Tum indicator P body movement Onstreet
# Bettina Fortout 019 Straight section course crossing Individual standard Initiated crossing movement None carmovement/ Positon # body movement; Gaze Onstreet
P Bettina Portout 020 Straight section course Faralel Individual Eiderty Stopped None carmovement/ Fosttion © body movement; Gaze onstreet
P Bettina Fortout 021 Straight section course crossing Group standard; Kd Kept pace None Car movement/ Positon P body movement; Orientation of P body/Head; Gaze onstrest
P Bettina Portou 022 Straight secton course Paratiel Individual Elderty with bag Keptpace None Onstreet
P Evdokia £ < Crossing Individual Eiderly with bag Kept pace None Car movement/ Position; Tum indicator On street
P Evdokia Papanikolaou 002 Left tumn from 2way street Faralel 1-priorto 3 Standard; Keptpace None Carmovement/ Position; Tum indicator Onstrest
# Evdokia i ¥ 2 Faralel Indwidual standard Intiated crossing movement None Carmovement/ Position onstrest
# Evdokia Faralel Indwidual standard speeded up None car movement/ Positon ‘Orientation of £ body/Head; Gaze onstreet
# Evdokia Faralel Indwvidual ithbag i ing movement None car movement/ Fosition; entat y/Head; Ey. 3 Onstreet
F Evdokia Papankolaou 005 Lefttum from 2way street Crossing 1-prior to mancewy Individual K with bag Speeded up None Car movement/ Fesition; Tum indicator P body movement; Gaze onstreet
P Evdokia i : 2 crossing Indwidual 16 with bag Keptpace None Car movement/ Positon F body movement; Gaze on strest
P Evdokia Papanikoloau 008 Righttum on 2way street Crossing 2-after inftiating mi Indidual Standard Inttated crossing movement Carmovement/ Positon Orientation of P body/Head; Eye contact onboth
F Evdokia i i 2 Faralel Indwvidual Standard with bag Keptpace P body movement; Orientation of P body/Head Onstreet
P Evdokiz Faralel Group Standard Remained idie Working Car movement/ Position ‘Orientation of P body/Head Onstreet
P Evdokia Papanikolzon 011 Straight section course Faralel Indwidual Standard with bag Stopped None Car movement/ Position © body movement; Gaze onstrest
# Evdokia i 2 s Crossing. Indwidual Standard with bag Kept pace None car movement/ Positon P body movement Onstreet
# Evdokia crossing Indwvidual standard Remained e None carmovement/ entat v Onstreet
F Evdokia Papankolzo 014 Lefttum from 2way street Crossing 1-prior to mancewy Individual Standard with bag Keptpace None ‘Car movement/ Position; Tum indicator; P body movement; Orientation of P body/Head; Eyecontact  Onsstreet
P Evdokia i ¥ % crossing Indwidual Eiderly with bag Kept pace None Car movement/ Position [stopped) P body movement; Orientation of P body/Head; Gaze on strest
P Evdokia course Faratel Individual standard Kept pace None Car movement/ Position P body movement; Eye contact Onstreet
PEvdokia Papanikolaou017  0:41:45  Straight section course Crossing Indvidual Standard with bag Kept pace Nore carmovement/ Positon P body movement; Orientation of P body/Head Onstreet
P Evdokia Papanikolaou 018 Leftturn from 2way street crossing Individual Standard with bag Kept pace None Car movement/ Position; Tum indicator P body movement; Orientation of P body/Head; Gaze Onstreet
# Evdokia i ¥ 2 Faralel 1-prior to manoewy Individual Standard with bag Kept pace None Car movement/ Position P body movement onstrest
# Evdokia 2way steet Crossing. Group Standard with bag. Kept pace car movement/ Positon P body movement; Orientation of P body/Head; Eye contact onboth
# Evdokia Papanikolzow 021 Right tum on 2way street crossing 1-priorto manceuv Individual standard ined carmovement/ Positon Orientation of P body/Head; Gaze Onstrest
£ Evdokia Papani ¢ e remccine et Crandamt <tnnnan ar st | Bnchinn rantatinn nf & b fiaad. ana Aon ctrmar
P Evdokia Papanikolaou ¢
P Evdokia Papanikoiaou ¢
P Evdokia Papanikoiaou ¢
P Evdokia Papanikoiaou ¢
P Evdokia Papanikoiaout
# Evdokia Papanikoiaout
# Evdokia Papanikoizout
F Evdokia Papanikoiacut
P Kostas Fioros 001
P Kostas Fioros 002
P Kostas Fioros 003
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Analysis

* Manual labelling of eye-gaze video with drivers comments embedded

of ego- passed in Commentary of ego-driver
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D4 : Tou eipe peraste; Dv :Ekshgei ot tou{
Dd:Eipe Of ton &ide

Dv:Eipe ofi Sws eprepe na thn afnsei nz pe
Dv:Eipe edw to karotsi

Dd : Ths eipe peraste;Dv:Eipe oti paroio pa.
Dv:Eipe oti eprepe na thn afhsei na perase
D4 : Ths eipe peraste; Dy:Eipe of thn afhse
Dv:Eipe na perasoun o xristianoi

Du:Eipe twra tous pataw -den tous pataw
Dv:Eipe ot perase 20 0 pezos opws na nz
Dv:Eipe otiton fovithike ton papou mhn pe
Dv: Eipe ofi h kuria den eprepe na perasei.
Eipe daksei twra kai 0 papous me thm
Dd:Eipe edw pou einai h gunaika me to ka

Dv: Eipe ofi ths ekane nohma o pezos ofitl

Dv:Eipe oti 3p0 to paidi pou perase katalay
Dv:Eipe oti thn stamathse me ta matia. Ro
ov oti gurise to kefali tou opote katal
Dv: Eipe oti otan &ide pws milane metaksy
Dv: Eipe O htan me plath kai den th exe

Dv:Eipe ofi 0 pezos koitouse pisw ths opott
Dv:Eipe oti sthn anch den thn eixe dei alia 1
Dd:Eipe otiton prosekse idiaitera epeidh &
Eipe ofi phgaine siga perimenontas o p-
Dv :Eipe ot kotaxthian kai epeidh e stc
Eipe 0 pezos den thn eide katholou and
Dv:Eipe oti o dromos htan fardus kaih kop
Dv:Eipe oti thn eixane dei 0i pezoi, ala &ix
Dv:Eipe ofi h kopela htan stamathmenh, o

o thn koitaze kata proswpo opot
&otih kopeia permene arksth wra
&otih kuria me ta matia kaito podi
ofih kuria einai fortwmenh opote
e ofithn koitakse vgazontas pio eks
2ot phge na perasei alla eide ton pe
& eides fovithike; Dv:Eipe o fovith
& oti0 pezos den thn ee dei kan
+ofi prosekse tous pezous

ot den eive dei ton pezo deksia ki
2 oti eide ot den edeikse prothesh -
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Pedestrians’ 3 levels of Behavioral Expressiveness
towards Driver During Crossing

1st
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Pedestrians’ 3 levels of Behavioral Expressiveness
towards Driver During Crossing

1st | Emitting body cues
2nd
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e

Pedestrians’ 3 levels of Behavioral Expressiveness
towards Driver During Crossing

1st | Emitting body cues

2nd | Gaze toward vehicle (aware of)

3rd
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Levels of Pedestrians’ Behavioral Expressiveness

and sufficiency in completing an interaction
(based on 321 P-V pedestrian crossings)
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Drivers’ Attentiveness to Pedestrians
Measured through numbers of eye-fixations on a particular Pedestrian

120 -« (A): Driveraware ., ¢ (F): Driverfully attentive >
of pedestrian to pedestrian

30

60

40

20

0
1 2 3 8 9 10

Number of Drivers' Eye Fixations to Pedestrians

100
I - || [ —
4 5 6 7

3 successive eye-fixations on Pedestrians was chosen as a criterion to divide
interaction cases into two levels of drivers’ attentiveness to pedestrians:

(i) the driver is considered to be Aware of the pedestrian but does not
allocate his full attention to him

(ii) the driver is considered to be Fully attentive to the pedestrian, at least
at some point in time during the interaction
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Modelling assumptions

Ist Emitting only body cues

3 levels of pedestrian 2nd

. + gaze toward vehicle (aware of)
expressiveness

3rd + eye-contact and/or signal

attentiveness 2nd Fully attentive to P

2 levels of driver
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Possible states of driver’s and pedestrian’s
attentiveness to each other
(from a driver’s point of view)

Reaction
based on body

Interaction
based on mutual
awareness

Communication
based on mutual
aftentiveness

Aware of other

Focused on other

- Ego Driver

Pedestrian
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Future development

* Verity and substantiate the present models with more data
« Complement the model with the Pedestrian’s point of view:
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A | Aware of other - Ego Driver

F | Focused on other Pedestrian
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Potential use of the emerging models

* The need to develop technologies for detecting pedestrian’s
states of awareness for use in future self-driving vehicles

* The need to provide pedestrians with a first level feedback
that they have been detected

* The need to provide pedestrians with a second level feedback

for clarifying if a particular pedestrian is the primary focus of
attention of the vehicle
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