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@ 5NANIJSNBQ +

(UJPrimary driving related task
(UJMirror checking actiongi and Busso, 2016
(JLane change
(JTurns and cross sections

(Jsecondary tasks

(JMobile phones and kvehicle
entertainment unit

(JCopassengers in the car
(UBillboards and other distractions from the environment

Nanxiangd-i and Carlos Busso, "Detecting drivers' migloecking actions and its application to maneuver and secondary task
recognition,” IEEE Transactions on Intelligent Transportation Systems 17 (9280




@ Motivations

(JJGaze detection challenging in car environment
OJit is often approximated by head pose

UJWhile head pose is strongly correlated with gaze, a
one-to-one relation does not exigiha and Busso, 2016]

Left mirror Right mirror Rear mirror
(JGoal of this study is to provide a probabilistic
LINBRAQOQUAZY 2+ RNAODSNIRa O
S.Jhaand C. Busso. Analyzing the relationship between head pose and gaze to model driver visual attentio

International Conference on Intelligent Transportation Systems (ITSC padés 215¢2162, Rio de Janeiro,
Brazil, November 2016.




@ Objective

(U Head pose& Gaze relation nometerministic, depends
on

(JLocation of gaze
(JDriver

(JUse probabilistic model that can provide a distribution

of confidence
Visual/Attention Estimation




Outline

(UDataset

(JGaussian Process Regression (GPR) model

(UJExperimental Evaluation

(J)Conclusions




Data Collection

(JRelate the head pose to ground truth gaze locations

UJUTDriveplatform

(\Dash Cameras used instead of
the onboard equipment

(UJBlackvuedr650gw 2 channel




.

(UJRear camer#dy Face
(JFront camer&y Road
(UJMarkers placed at
windshield (o. 1-13)
mirrors(no. 14-16)
side windowstr{o. 17-18)
speedometer panel (19), radio (20), and gear (21)

) Il | Ssongdt M
{0202 124 19:23:45 042MPH % DR650GW-2CH/FHD-HD

(JData collected with 16 subjects (10 males, 6 females]

msp.utdallas.edu 7




@ Phase 1
(Natural Gaze Parked Vehicle)

(J)Collected in a parked car

(JSubject asked to look at each pofive timesin a
random order (21x5 = 105 data per subject)

(UNatural variability in head pose without the
constraint of driving task

(JThe driver familiarizes to the core task




@ Phase 2
(Natural Gaze Driving)

(UJCollected when the subject is driving the car
(JSubject asked to look at points

(UJData collected in a straight road with minimum
maneuvering task




@ AprilTags for Head Pose Estimation

(U Head pose estimation challenging in driving
environment

(A)ApriITagsmson, 2011
(J2D barcodes that can be robustly detected in an image

(JHeadband designed with &prilTags

(JUseful for robust detection of head pose across
conditions "

Olson, Edwin.AprilTag A robust and flexible visual fiducial systefRdbotics and Automation (ICRA), 2011 IEE
International Conference otEEE, 2011.
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@ Linear Regression Model for Gaz
Estimation

(Jlinear relationship between Head Pose and Gaze location
Position Orientation
Wa, @

Dw dw Wy [0 OF &F

(JRsquared value

Phase 2
(Driving)

Phase 1
(Parked)

Train
0.78
0.36

Test
0.77
0.12

Train
0.69
0.36

Test
0.73
0.16

0.25

0.10

0.24

0.12

(JHigh correlation but not enoug

from head pose

n for a practical gaze predictio




@ Gaussian Process Regression

s

SIS

(JGet a confidence region instead of a deterministic

output

(JOutput assumed to be a Gaussian Process generated
from the input variables

Y =

h(z)"B

_|_

f(Z)

Deterministic Probabillistic
component

f(Z) ~GP(0,K(Z,Z))

component

The value of the cross covariance Is high for close points



@ GPR Implementation

(Used GPR to model the gaze direction from the
head pose

(JnputsA Head positionX,y,2 and anglesh( 6, | ¢
i 0 takhd Q)

ODutputh U,,,.a n d,,{dngle of the vector
between the head and the gaze location)

(JLeave one out crosmlidation (LOOCV)i train
with 15 subjects and test with the.6
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@ GPR Performance

(JNormalized distance of the true gaze location from
the predicted distribution

W—

Parked car



