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Gaze measurement technology that does not require calibration using geometric
constraints, screen information, and changes in pupil diameter

Nagamatsu, Takashi
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In order to make the gaze measurement technology calibration-free, we
proposed methods that use three clues (geometric constraints, screen information, and changes in
pupil diameter). (1) In order to improve the estimation accuracy of the optical axis of the eye,
which is necessary for methods using geometric constraints, we developed three methods to improve
the accuracy of estimating the optical axis of the eye using an aspherical model, a polarization
camera, and an event-based camera. (2) As a method using screen information, we proposed a
calibration-free method using the latest saliency maps and achieved an accuracy of 1.54 degree. (3)
As a method based on changes in pupil diameter, we have developed a method to find pixels whose
brightness always changes in correlation with changes in pupil diameter even when the eyeball moves,

and to estimate that pixel as the fixation point.



@ (b)
© 3 (@ (b)
3 (@ (b
©
©

BRI DEIEEH L ®iE (98)
v

1 3

@

@

Sclera

Center of the Pupil

<2
optie? B

[Nagamatsu 2021]

" Light Source 1
P, L,

0

S, G
_ o G,
l"I
Center of the Pupil
Camera Image Plane

n Light Source 0 L N
\—.

Nodal Point of Camera 0 O
Center of the Pupil P,

0 Camera Image Plane



(b)

©
@
7
4
Itti
MIT saliency benchmark
UNISAL MSI-Net DeepGazell
4
®

(]

[

BEAEFELMEE

- HAEREHET
1)
i ]J‘L/v[\—/\
)]
BA
%
X [

ol



€))
@
6 20

( )

3,4,5,10,11,12,17,18,19

)

19

42

o/
~

36 37 38 39 40 41 42
RN = i
29 30 31 32 33 34 35
o o A o o o T o T 0
o ° | ° 0 ° o =] °
15 16 17 18 19 20 21
10 10 /J/'djim 10 10 10 0
o o == 0 o o 0 === 0 +F
951 0 36 40 26 00 10 28 50 43 34 6o 1o 18 %0 45 50 62 18 £0 1o 40 50 4e 10 50 1o 40 50 0 Lo 20 S0 48 50 40 18 70 20 40 20
8 9 10 11 12 13 14
» m w w 2 m w
© w0 H,u f - " w0 /j—ﬁm
1 2 3 4 5 6 7
i X ! il |
99 10 70 30 40 30 40 10 70 30 43 50 50 10 20 0 43 30 0 14 0 30 40 50 46 10 20 % 40 30 40 10 0 30 48 50 26 10 70 30 40 20

(b)

spherical [ previous [ proposed

AoLP (Angle of Linear Polarization)

IIIIIIII -

[Koshikawa 2022]

(wZ/E

AH A ORAE R

-<c)vzaw§

()& EEHS

RETFARE




©

( 9,10)

@
7 1
1.54 ( 11) L 2021]
0.3
L 2023] 2023 Symposium on Eye Tracking
Research and Applications (ETRA2023) [Hiroe 2023]
L 2021]
000 Single_point UNISAL MSI-Net DeepGazell
111
®
3 L 2020]
3 A K
1 B
B
C 1
1
3 1 2.5

[Dubiel 2023, Okano 2022, Nakayama 2022, Niitsu 2021]
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