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Identification of People by Measuring Body Sway with Self-Occlusion
using Top-View Camera

Takuya Kamitani*, Non-member, Yuta Yamaguchi*, Non-member,

Masashi Nishiyama*, Non-member, Yoshio Iwai*, Non-member

We propose a method for identifying people using body sway measured from head regions under a condition that a
top-view camera observes bodies disturbed by self-occlusion. In order to correctly represent identities of body sway,
it is necessary that the appearances of people are accurately acquired from the camera. However, the deficits of the

appearances are contained when occuring self-occlusion. The deficits cause a problem that the identification perfor-

mance of an existing method is wrongly degraded because the method uses whole-body regions to represent identities.

To overcome the problem of self-occlusion, we represent identities of body sway by using head regions acquired from
a top-view camera. Our method computes the silhouette images of the head regions by applying a segmentation tech-
nique. To represent identities of body sway, we temporally measure the movements of the head regions by spatially

dividing them into local regions. The experimental results show that the identification performance improved from
17.3 % using the whole-body regions of the existing method to 57.9 % using the head regions of our method.
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Fig. 1. The standing positions of individuals to investi-
gate the influence of self-occlusion.
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Fig.2. Examples of the whole body region acquired
from two individuals in different standing positions.
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Fig.3. Examples of the head region acquired from two
individuals in different standing positions. The green pix-
els represent the head regions in the images.
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Fig.4. Overview of our method.
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Fig.5. Examples of the images and annotation labels to
train the network model for head segmentation.
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Fig.6. Examples of the silhouette images containing
noises and the shihouette images after denoising.
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Fig.8. The relationship between the participant and the
standing position. In (a), the standing positions on the
floor are represented. In (b), the marker to align the feet
position of the participant is represented. In (c), the setup
for acquring the set of images of body sway in the case
that the participants stand on the front position is repre-
sented.
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Fig.9. Examples of the head regions estimated from the image of each standing position.
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Table 1. Comparison of the identification performance
achieved with the regions of the body parts.

Region First matching rate (%)

Head 579 +11.1
Whole body 17.3 £ 6.8
Shoulder 98+53
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Fig.10. Examples of the silhouette images of the body
parts.

Table 2. Comparison of the identification performance
using the temporal feature or spatial feature.

Feature First matching rate (%)
Spatio-temporal 579 +11.1
Spatial 33.8 +10.7
Temporal 40.2+99

Temporal: FEFEEH SRR H IO ADEANEZE R Z 5
7=z, BERZI DTV y bEGIZE W TEOMLIEZ G
HIU, ORI AMOEZFIERL . EOMIE 2R
JERTZ MVTHY, TOEETIEPSD 2HHATE W7z
b, BERT S 2ARODREEANBEMIEEZHFZL, ThEN
DHJE L CHREIEZ R A L 7.

R E DA D EBR 135 3) e R L & L=,

SHAEIE D & fH i & 72 AR R E 7 R A R &
W72 355 O NYIKHGAT ) OFEFE % Table 2 1273, KA
Wi, EEREEICER, BEIEWZ D00 o7, 1’
EFIETH A IREREHRIL, ZHREEP R T
N, WIS ORBERNENWZ L3 0h o7, DLEOKR K

, BEREIE A S 28R U5 1 & BTG ) O AME & [FIRFIZHE 2
5%%?&‘ IENITHDHLERB.

{5-5) Bt ?5%0)5%"'”!3'34#1%(%0)5%& BEFFIE DI
ZEFEIRE R & BEAEIE D ST L 7233812 20T, AWs
T EZFG L. 22T, i%ﬁum AED 5B TIR < Rl
HXNTW?S GEI? & STHOG™ 2xXf%& L. %7z, 17

* %

s 1
(O]
[ B l ”””””””””””
o L e
C
£ I
R 1 AN L [
A O N e A
S R I
=0

Our method GEI STHOG Dynamic

image

p < 0.01:**

Fig.11. Comparison of the identification performance
between our method and the existing methods.
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Fig. 13. Examples of features of the dynamic image.
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Table 3. Comparison of the identification performance
under different clothing conditions.
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