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3D heatmap visualization of gaze distribution measured from observers predicting dynamism of subject’s movement

Fuyuko IWASAKI, Shouta HIOKI, Shunsuke YONEDA, Michiko INOUE, and Masashi NISHIYAMA

We propose a method to visualize the gaze distribution measured from an observer who perceives dynamism from the

subject’s movement in a movie using a three-dimensional (3D) heat map in a manner that is independent of time series

changes in the subject’s posture. In the previous method, the gaze distribution measured from an observer is represented

using a heat map on a 3D human body model estimated from the subject in a still image. However, the previous method

cannot handle time-series changes in the subject’s posture in a movie. Furthermore, the previous method cannot visualize

the gaze distribution measured from the surrounding region of the subject’s body because it only considers the gaze

distribution measured on the surface region of the subject’s body. Our method introduces an angle between the gaze

direction vector and the vertex position vector to visualize the gaze distribution measured in the surface and surrounding

regions. From the experimental results, we confirmed that our method can visualize not only the gaze distribution measured

in the surface region but also that measured in the surrounding region compared to the previous method. We also confirmed

that it is possible to visualize the gaze distribution of a subject’s movements in a movie without depending on time series

changes using a standard posture human body model.
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Fig. 1 When an observer looks at a subject in a movie, the subject’s
movement gives the observer dynamism. We consider inves-
tigating where the observer focuses on the subject’s body.
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Fig. 2 Examples of surface and surrounding regions of the subject’s
body.
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Fig. 3 Comparison of the calculation of the attention degree in
the surface and surrounding regions between the previous
method and our method.
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Fig. 5 Examples of stimulus movies for gaze measurement.
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Fig. 6 Visualization of the gaze distribution measured from surface
and surrounding regions in the frame S(t) of time ¢.
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Fig. 7 Visualization of gaze distribution by marginalized vertex attention probability in all time points of the movie.
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Fig. 8 Comparison of visualization results.
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Fig. 9 Visualization of gaze distribution measured from surface and
surrounding regions in all times of the movies.
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Fig. 10 Visualization of gaze distribution measured from the sub-
jects performing other actions.

%, AMKEFLOEAFABRIIZEFEL Wk, A
W SEEN 7 ATEICIFET 23 EETH % v — 7 DIEHICHED
SELL, AR OREFEBICEE 2B Dozl
EZ25. MEFRC L2080, AMROAEEELTBD A
PIICFEE T AMEERZZEB L TWRWED, 53 THRANEREEN
HBrEZ5. U EoERLY, REESICINZ CREAEIC
HAE LTV BIERFRIZ, BERHEHLRVWETERPEER S
BAEDATHH T 2EEICB T 2ROzt TcE3H
SERDBEEZS.

6. F&B

KT, BEELBE P O EROEEL & RBEE
Héﬁ,WE%@ﬁEﬁﬁt%wﬂlﬁﬁk%mfﬁﬂéht
W 2, WEROLES 2R BTN — L 2 ETAdiLs
B TR DOWTIIAT. RIS FRER e 2445 729, )
BZEMICB T 2 BEEOHRRITARY P NMEET NV DIHRA
MENRY L OBOMEE Wiz, £/, BiEOBIRDMIC
WIS 2720, LZEMNRLIM THEL S W AFZENEKE T L
ZEAL, HAEEMERZ 2RATEII L. ERERICE
WT, ERFIETIE, REFRTHAS WA DAL
AT E R Do 7eh, BBTIETIE, RMEE Y FHER
DFT TR E N2 AL TE 5 2 e 2R L 2.
F7, TERFETR, BlEPTRRINCZE S 2 B EH DL

AXETE TR o720, BEFIETIE, BEOSRLLE
L CTEB AL S N7 1R ﬁ%Tﬁkf%é L R
L7.

SHOMEL LT, MEFEOFENEZ RTLDICI—H X
274 O ERBNRFHIZEMT 2 2 e 83B8Fons. %
7z, EEHNCEE A O ERDFERIICTHE S 2581200V T,
HRAAEZ ED X WAL T 2010V TIREFIEE REX
BiZepEFoND. HIZ, HEROEECIL T THEED
2 BEEENEDET 208 300V T, RS mRIcE DX
FAEZERD TN Ze BT LN 5.

AW DO—H L, JSPS BHFE JP23K11145 OB % 2 7=
LDTH5.

2 £ X M

1) C. Piers, H. Peter, V. Kiviniemi, G. Hannah, and T. Martin. Patterns
of eye movements when male and female observers judge female at-
tractiveness, body fat and waist-to-hip ratio. Evolution and Human
Behavior, Vol. 30, No. 6, pp. 417-428, 2009.

2) L.Nummenmaa, H. Jari, P. Santtila, and J. Hyon4. Gender and visibil-
ity of sexual cues influence eye movements while viewing faces and
bodies. Archives of Sexual Behavior, Vol. 41, No. 6, pp. 1439-1451,
2012.

3) K.R.Irvine, K. McCarty, T. V. Pollet, K. K. Cornelissen, M. J. Tovée,
and P. L. Cornelissen. The visual cues that drive the self-assessment
of body size: Dissociation between fixation patterns and the key areas
of the body for accurate judgement. Body Image, Vol. 29, pp. 31-46,
2019.

4) F. Inoue, M.and Iwasaki, M. Nishiyama, and Iwaim Y. Heatmap over-
lay using neutral body model for visualizing the measured gaze distri-
butions of observers. In Asian Conference on Pattern Recognition, pp.
102-114, 2023.

5) M. Matthew, N. Mahmood, J. Romero, G. Pons-Moll, and M.J. Black.
SMPL: A skinned multi-person linear model. ACM Transactions on
Graphics, Vol. 34, No. 6, pp. 1-16, 2015.

6) P. Georgios, V. Choutas, N. Ghorbani, T. Bolkart, A. A. A. Osman,
D. Tzionas, and M. J. Black. Expressive body capture: 3D hands,
face, and body from a single image. In Proceedings of the IEEE/CVF
Conference on Computer Vision and Pattern Recognition, pp. 10975—
10985, 2019.

7) A. A. A. Osman, T. Bolkart, D. Tzionas, and M. J. Black. SUPR:
A sparse unified part-based human representation. In Proceedings of
European Conference on Computer Vision, pp. 1-18, 2022.

8) S. Goel, G. Pavlakos, J. Rajasegaran, A. Kanazawa, and J. Malik. Hu-
mans in 4D: Reconstructing and tracking humans with transformers.
In International Conference on Computer Vision, pp. 1-12, 2023.

9) R.A. Giiler, N. Neverova, and 1. Kokkinos. Densepose: Dense human

pose estimation in the wild. In Proceedings of the IEEE/CVF Con-

ference on Computer Vision and Pattern Recognition, pp. 7297-7306,

2018.

Y. Xiu, J. Yang, D. Tzionas, and M. J. Black. Icon: Implicit clothed

humans obtained from normals. In Proceedings of the IEEE/CVF

Conference on Computer Vision and Pattern Recognition, pp. 13296—

13306, 2022.

11) V. Choutas, L. Miiller, C. P. Huang, S. Tang, D. Tzionas, and M. J.

Black. Accurate 3d body shape regression using metric and semantic

attributes. In Proceedings of the IEEE/CVF Conference on Computer

Vision and Pattern Recognition, pp. 2718-2728, 2022.

H. Zhang, Y. Tian, X. Zhou, W. Ouyang, Y. Liu, L. Wang, and Z. Sun.

Pymaf: 3d human pose and shape regression with pyramidal mesh

alignment feedback loop. In Proceedings of the IEEE/CVF Interna-

tional Conference on Computer Vision, pp. 11446-11456, 2021.

13) M. Bindemann. Scene and screen center bias early eye movements in
scene viewing. Vision research, Vol. 50, No. 23, pp. 2577-2587, 2010.

10

=

12

-



