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Gaze Tracking with Head Pose Estimation and Compensation

student : Xi-Wen Chen Advisors : Dr.Wen-Chung Kao
Dr.Jann-Long Chern

Department of Electrical Engineering

National Taiwan Normal University

ABSTRACT

This paper proposes a visible-light-based gaze tracking system that utilizes a
single high-speed camera, replacing traditional systems that rely on infrared light
sources or dedicated sensors, thereby significantly enhancing user experience.
However, this configuration poses greater challenges in compensating for head
movements. To address this issue, we designed a novel gaze tracking system that
integrates an accurate head pose estimation method. The method identifies facial
feature points and resolves the 2D-to-3D correspondence problem to obtain the 3D
coordinates of these points, which are then used to estimate head motion. The system
Is capable of real-time updates to the eye model and precise calculation of the initial
position of the iris region. Experimental results demonstrate that the system effectively
Improves gaze tracking accuracy and precision when users perform slight head

movements or rotations.

Keywords: Gaze Tracking, Pose Estimation, 3D Eye Model, Deep learning
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(a) 4T T 7 % % B
Figure 4.6: data2 : % { 4t

Table 4.5: Data 2 ## F5 B 22 4 & & vv i

Data 2 Baseline method | Proposed method
Accuracy 55.6 2.14
Precision 46.46 1.03

(a) 4 o % ed % B
Figure 4.7: data3 :

(b) 4 1 15 hdt % B
LTS FEETI

Table 4.6: Data 3 #F Fx 87 4§ 2 & v i

Data 3 Baseline method | Proposed method
Accuracy 56.6 2.25
Precision 47.46 0.54
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Table 4.7: Data 6 # 7% B 7 4% 3 B L i

Data 6 Baseline method | Proposed method

Accuracy 2.87 1.80

Precision 0.65 0.67

(a) 4T T % 9% % B
Figure 4.9: data7 : # {s &
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Table 4.8: Data 7 ## 75 B 22 4 & & vv i

Data 7 Baseline method | Proposed method

Accuracy 4.03 3.03
Precision 0.72 0.69
4.6.2 +lEEE
BE R FGURIER P 0 k0 L BT R R PR S B

B RE TR © Bdr 0 Y T RIS I L AR P T L LT

EEREN S R H AR fORE R - LERE > LA ARE - BRER -
4o §4.10 -
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Figure 4.10: -
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Fedieh™ 2 e dg L g 2ad Frd| FIEOoa g or R i £ 0 R SR AL L BT
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(a) baseline : 17 B 7 41 % B

(b) Proposed method : 17 2k % %4 % B

Figure 4.11: datal9 : # % B]*" #

Table 4.9: Datal9 k3 e B F B & B & vt i

Data 19 | Baseline method | Proposed method
Accuracy 30.90 0.94
Precision 22.31 1.30

(a) baseline : 17 Bk 7E 41 % B

(b) Proposed method : 17 2:5% 2 # % B
Figure 4.12: data28 : #t % B]+* 2

Table 4.10: Data28 Sk #& 4 Btk £ B 27 4 & B b 1

Data 28 | Baseline method | Proposed method
Accuracy 31.20 1.94
Precision 22.47 1.55
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Table 4.11: Data24 23 s B Ao B L2 4 3 B L i

Data 24 | Baseline method | Proposed method
Accuracy 44.47 3.40
Precision 38.31 1.21

(a) baseline : 17 B 7 41 % B (b) Proposed method : 17 2L 7 %t % B

Figure 4.14: data29 : # % B]+* &

Table 4.12: Data29 Sz ¢ & Fa R 22 4 B 2 v )

Data 29 | Baseline method | Proposed method
Accuracy 71.33 23.43
Precision 64.44 22.61
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Table 4.13: Data5 B3I R FE B B & B v i

Data$5 | $RAXEE | ARSI EGKERE

Accuracy 4.03 1.2

Precision 0.72 1.02
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Table 4.14: Data 10 Bx 35 I B FE B 294 3 B v R

Datal0 | $ XS5 | AT XGHEES

Accuracy 54.13 8.12

Precision 54.13 3.1
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