B 3% B X i@ K2
BN BIfR B A m E
A8+ 3T

Degree Program of Computer Science
National Yang Ming Chiao Tung University
Master Thesis

B 4
English Title

W% A BA LT (Wu, XXXX)
{58 #4042 4582042 4 F (Tseng, 0000)

PERE ——— %A
August 2022



WX A
English Title

MR oA BALT Student : XXXX Wu
HBEHL : BEHRLT HE Advisor : Dr. 000OO Tseng

B 3 1% 9 5% i A R
R R R
7B+

A Thesis
Submitted to Degree Program of Computer Science
College of Computer Science
National Yang Ming Chiao Tung University
in partial Fulfillment of the Requirements
for the Degree of
Master of Science
in

Computer Science

August 2022
Taiwan, Republic of China

PERE ———FAR



HR A

B4 4T R

ok

IEARB AL BIMLIRE A

=

PERE ———FA\A



WX L

Ph o 2ELT w|EHI BRI LT WL

B BAR B NS BB AE am & g3t

#H %

WEMMEEHEE.

b, R, M4eE, 57T, RE S, B RED



English Title

Student : XXXX Wu Advisor: Dr. OOOO Tseng

Degree Program of Computer Science
National Yang Ming Chiao Tung University

Abstract

Write your abstract here. Through computer vision technologies, ...

Keywords: English, keywords, five to seven, computer vision, 1oT.

ii



Contents

CRINESE ADSITACE .....eeutieiieeiieeitesite ettt ettt st e et sat e et e bt e sateesteebeesaeeeas i
ENGliSh ADSIIACT . ...cciiiiiiiiiiiie e ettt e et e e et e e e aae e e enaeaeas i
COMLEIIES ..ttt et ettt et b e e et e e bb e e e bt e e bt e e sabe e e sabeesabbeesabeesbbeesaseeeanees 11l
LAST Of FIGUIES ...ttt et ettt st e st e st e e s e e eaes v
LSt OF TADIES ...ttt st st v
I INEEOAUCTION ..ottt ettt et sbt e st e et e bt esaeeeaneenbeesaee e 1
2 RelAted WOTK ..ottt 2
3 System MOAEL .......oiiiiiiiiie e e 3
4 Data Fusion AIZOTTtRIM ....cc.eiiiiiiiiiiiceeeeeeee e 5
4.1 Data PreproCeSSINg. . ...ccuueiiiiieriiieniieenieeeiieesiteesiteesiteesieeesireesseesssaeesbeeesaseesnseeenanes 5
4.1.1 2D LiDAR Data ....couiiiiiiiiiiieiieeeeeee et 6

S Performance Evaluation..........ccccoooiiiiiiiiiiiiiiiieeie et 7
6 CONCIUSIONS ...ttt et ettt e st e bt e st e e s bt e sabe e e eabeesbneesabeeenes 8
RETEIENCES ...ttt e s 9

il



List of Figures

Figure 1 Excel2LaTeX. . . . . . . . . . . . . . .
Figure 2 PDF Figure Example. . . . . . . .. ... ... ... ... .. ......
Figure 3 PNGExample. . . . . . . . .. . ..
Figure 4 Three simple graphs . . . . . . . . . .. .. . ...

Y



List of Tables

Table 1 Thisisatable. . . . . . . . . . . . . e 3

Table 2 Comparison on model efficiency and model size. . . . .. ... ... ... 3



Chapter 1. Introduction
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Video-based surveillance systems have been widely used in places such as plaza, office,
factory, hotel, and conference hall for security purposes[1],[2].

The rest of this paper is organized as follows. Chapter 2 reviews some related work. Chapter
3 introduces our system architecture. Chapter 4 explains the details of our pairing algorithm.

Performance evaluation results are in Chapter 5. Conclusions are in Chapter 6.



Chapter 2. Related Work
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This is related work. The PID issue has been widely studied in the field of computer vision
and IoT by using various devices. In the field of computer vision, camera is the most popular
device. Face recognition technologies are surveyed in [3]. Reference [4] focuses on how to
collect a very large training dataset and build a very deep CNN model for face recognition, but
training process is extremely computationally expensive. A hybrid RFID and computer vision
system for localization and tracking of RFID tags is proposed in [5]. Reference [6] presents a
solution which combines RFID with object tracking through cameras. Reference [7] presents
a fusion system consisting of an RFID reader and a camera crew on a mobile robot platform
to track people. These works [5],[6],[7] fuse data from camera and RFID, but their accuracy
highly depends on the density of RFID antennas. Thus, they are not suitable for longer range
PID. Reference [8] proposes a fast multi-people tracking algorithm for service robots through
RGB-D camera. In [9], people detection is realized by dense depth data, called Histogram of

Oriented Depths (HOD).



Chapter 3. System Model
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Table 2: Comparison on model efficiency and model size.

Model ‘ Training & Test ‘ Model Size

LTD-GCN 11ms & 4.5ms | 2.50M & 2.50M
LTD-GCN-i | 13ms & 4.6ms | 2.75M & 2.76M
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Figure 1: Excel2LaTeX.






