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Abstract :

A human gaze detection and tracing method is importantly required for HMI(Human-Machine-Interface) like a

Human-Serving robot. This paper proposed a novel three-dimension (3D) human gaze estimation method by using a face
recognition, an orientation estimation and SVMs (Support Vector Machines). 2,400 images with the pan orientation range of
-90° ~90° and tilt range of -40°~70° with intervals unit of 10° were used. A stereo camera was used to obtain the global
coordinate of the center point between eyes and Gabor filter banks of horizontal and vertical orientation with 4 scales were
used to extract the facial features. The experiment result shows that the error rate of proposed method is much improved than

Liddell's.
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Fig. 1. Definition of head orientation area.
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Fig. 2. Training images by changing head angle.
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Fig. 5. Geometrical relationship of gaze estimation system.
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Fig. 6. The real center point of eyes from the estimated point.

I¥ 6. 78 HARRE F

=g
Aq7)M Lh:2b=3:22 P, 9 z3%FE 4A A=
. Pyl yHE A (1009} 2t
—(rf- L — (22 3Ly
Lh 3 (10

4

Po Axe AHESL FFeaRH ALle] ket

AA #u Plr,y, 2)e 2 (1H2 8.
_X(=2) 4
= 7 2
Vi(f—2)
- 11
y 7 (an
., fd
S
W 2L 3 54, 3L T Ee o
& 73} 8, 2] (12~(15)°) ek

7}]]1]3}-‘/] /\X]Z}' 01 = 9(31 + 90
$-Z7\vjete] 422} 6, =6, +6, (12)
FH2E 0= (0, +6,)/2
714 0, = FAZE pol A Al Wk} 9% s} W=
A Afol9) £4ZHe e, 4,5 AAEs o ez
=0

e} Wz FAA Aole] $AZhe YeiH, o] @ee



382 HO - 22 - AAESES =2X W 15 &, W 4 = 2009. 4

@2 A%

{(;51 =arctan{((z +d/2)/z)
¢, =arctan ((x —d/2)z) (15)

G =¢qto, & =datd,
A% $BA4L ¢=(p+¢,)/2 ol waty UL
Plz,y,z), 0, ¢ 2831, xy WAH /A BACZ FA
o Aetsl 71He] SMEE 1Y 9o JERRITH

a8 7. 3%,
Fig. 7. Vertical angle.

Iv. &Y & 2=

P NHFAN 2N 92 7S 98kl 2709] IEEE
o 1304 FpetE AHgRIRO™ Matlab olg3le] gmelE
E & AZIAAT 1098 GF FAIA 4540 2719 P
| 240008 SEAATE FHYFOR 90°~90°, ARG
E 2 40°~70°9) WSO 10° HALE ASHAT ZE 9
) P e 7h FEYL % B SVM S-S 9A5te] 11800
e 2 HE3ITE 1099 Algo] wde] AgHE 16 xQ
‘ HE FA3 94e ASsah A0z shvizke Ags
a4 8 A 1400mm=s AAslgon T ulg] Fhwake] 114E 250mm
Fig. 8. Horizontal angle. 2 AT SVM BhegollA] 2400709 & ARl
A 2407)¢] ez BRI
RGB Face Image 10:5‘04 }‘]}d@ ‘;F‘Xé] @j’]’%‘ 1% 100“ 14'5}1—«]]9\11’4— {‘jO]
¥
Region of Interest
{Skindetection}
¥
Feature Extraction
{Gabor filter) ;
1! " % 4o .
SVM Training o ¢ g o i
¥
¥ 645 o G
Get Left image Get Right image
¥ v cho *
Estimate Estimate @
Orlentation Crientation -1345 5
L T I i S O
2310, 107 A4,

Calculate Resuit

Fig. 10. Gaze point of 10 persons.
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Table 2. Comparison of the experimental result of proposed
method and Liddell’s.
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