Person Tracking and
|[dentification based on Features
from Depth sensors
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Difference between Authentication and Tracking

Authentication Tracking

Template
NEW o & A

o
N |

T Authentication

application prove that | am proper user analyse movement
target cooperative noncooperative
desired accuracy high low
matching 1:n m:n
privacy care unnecessary necessary
threat pretend to be proper user recognized to other person
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Various biometrics

suitable for suitable for
authentication | identification

.
face v v ¥y % %
4
vein v —
-4
fingerprint v —
gait o v
* gait

1. Very long range.
2. Accuracy is not so high = It has high privacy.
3. Less sensitive information than others.



Objective

We aim to develop a privacy-friendly
person tracking system based on gait.



Outline of Proposed System

1. Data Capture

2. Define Features

3. Preprocessing / Postprocessing
4. Tracking



1. Data Capture

* We observed walking subjects.

* Subjects walked twice along
three arrows.

| \Vale

Term August 2017
Number of Subjects 10

Number of Walking

per Subjects °

1m

2.3m

2.2m




2. Skeleton Data

 Microsoft Kinect V2

* We capture three-dimensional
coordinates of 25 joints called
skeleton data

Tip of Left Hand

Left Ankle

| Right Elbow
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2. Define Features
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S1~S24 D1~D6 Al~Ab6

* There are too many candidates (total: 36)



Research Question

1.

2.
3.

How much does a feature differ from person to
oerson?

How stable a feature is in same person?

How much accuracy is improved by combining
several features.




3. Preprocessing

Distance
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3. Postprocessing
Max i




4. Tracking

* fix isauseri’s kth feature.
* 0 is threshold. If compare f; . and f; x,,

T if |fi,k _fj,kll <6

e same(i,j) =
’ F otherwise



Sample of Captured Data
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Value
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Distance between myself and with
others when combine features
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Sample of Features
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FER when combine features
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0.40

0.35
1
|
|
1
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

o
W
o)

EER

Combine 5 features
improve EER 0.08 reduction

0.30

1 2 3 4 5 6
Num of Feature
17



Top5 & Worst5 in EER

Top> Worst5 \\ ;,
 Features | EER Ml Features | EER IRV,
1(S3), u(S4), u(Ss), u(Se) 0.23 max(S,)  0.55
u(S2), 1(S3),(Sa),1i(Se) 0.24  median(S,) 0.52

1(D4),1(De) 0.25  u(S,), u(S;) 0.51
1(D3),u(Ds) 0.25 u(4dg)  0.50
1(S3),u(Se) 0.26 u(S,) 0.49
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Summary and Future Work

* Summary

* In this work, We proposed a new gait tracking method and evaluated it.
1. Insingle feature, Dc(RightHand-LeftHand) is best.(EER=0.29)
2. In case of combined, S3 4 5 ¢(leg length) is best.(EER=0.23)
3. In case of combined, EER can be improved with 5 features, as 0.08.

e Future Work
* To find more efficient identification method.



