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A Study on Object Detection using Restructured RetinaNet

Jun Yeong Kim*, Se Hoon Jung”,

ABSTRACT

+t

Chun Bo Sim'

Searching for portable baggage through the system before boarding an airplane at an airport is

important because it prevents many risks. In addition to these dangerous items, personal and confidential

information leaks are occurring at airports through data storage devices. In the airport search system,

there is a need for a system that searches not only dangerous items but also devices that can leak data.

In this paper, we proposed a model that searches for a data storage device by improving the existing

model. A comparative evaluation was conducted using existing algorithms. As a result, it was confirmed
that the performance of the proposed model is 74 in the training data and 46.73 in the test data, which

is superior to the existing model.
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Fig. 1. Proposed Object Detection Model Configuration,
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Table 1, Development Environment

Details
0S Window 10
CPU Intel Core 17-9700K
RAM 32GB
GPU Geforce GTX 2060 SUPER
Language python
IDE Pycharm Community 2018.3.7.
Library Tensorflow, Keras, etc.
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23 &£A4%5 TS A8 JHAA "ok
FL(p,) = —(1—p,)og(p,) (3)
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B =M Adse dueze] TH BPL

Table 19 74 Ao w&

A g Aol A #9H X-Ray 9
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A olu] A= F 1,29371¢] ou]x & SDCARD,
USB, SSD, PHONE, CD, HDD$} ETCS 7714 24 A)
2 glge A3t AA doly A4 oju|x|
o= % 1520871 (SDCARD 208771, USB 39477,
SSD 64671, PHONE 208771, CD 9347}, HDD 45437}
o} ETC 57370)] AA 7} EA%h. Fig. 32 ©l©] €
A= olu A F A =iy g Yot

3.4 HNEX| REo Ms5HI g

B =EodA Atete AAEA 2] 57}
HH © 2 = mAP(mean Average Precision) S A&
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9 9] Precision &3 Recall 3t T30}, Precision
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<annotation>
<folder>Training </folder>
<filename>Capture 18_[01],jpg </filename>
<path>Labelling#Training¥Capture 18_[01]jpg</path>
<source>
<database>Unknown</database>
</source>
<size>
<width>1280</width>
<height>720</height>
<depth>3</depth>
</size>
<segmented>0</segmented>
<object>
<name>HDD</name>
<pose>Unspecified </pose>
<truncated>0</truncated>
<difficult>0</difficult>
<bndbox>
<xmin>19</xmin>
<ymin>320</ymin>
<xmax>115</xmax>
<ymax>437</ymax>
</bndbox>
</object>

Fig. 3. Train & Test Data Images and Annotations,

Precision — True Positive (4)
easton True Positive + Fualse Positive

Recall = True Positive__ )

True Positive + False ~ative
7y Z# 29| Precision &% Recall %< 73 &
Precision-Recall ZHHZE T8 2z ol & H
He % Held 7 Szl APIRE T 4 3l
7 ge2) g8 B 08 F FU2 A5 U
A% mAP e AN T vinHstE AP,
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2 =EoAE Adste AAEA DI Faster
R-CNN, YOLO, SSD, RetinaNet2 ©]&3}o] ©o]
B AZ7R o] AAGA & st vnFrtE 9
3l Table 29} Zro] A o|m=] 129342 35 o]

olElol| = 272071 2] A7} 2R3} <5 wlo|E 9}
H2E Holgo] EA5ts 4 Felx AA &=
Table 3% Zo] Yo z3ystAth

Table 4= A|¢tsl= AAEA 2dS 83l 6
o8] AZAAA o|nAE <5 HolE 9 HAE Ho|
B S TR mAP 24 AFE Hlnd A7 xo
t}. Faster R-CNN2| 79 &< o] el A 69.09%,
H2E glolEelA 39.07%, YOLOv2S] 7% stk
dlolE ol A 56.37%, BIZE tlolEolA 31.80%,
SSD] 7% <5 HlolEl oA 58.24%, H| ~E ©]o]
Ejoll A 32.00%, RetinaNet2] 73-%- 8t ©] o] E{ ol A
73.37%, EI2=E Tl o] ol A 44.87% 2 mAP A7}
=459k Aest= AA 22 mde sk ol

Table 3. Number of Objects by Class

Bl 9704, B ~E ©lolH 323408 BRI} g Object name | Train Data | Test Data | Total Data
Hl o] ] ol = 12483711 9] 2 # 7} ZA)5e], B ~E o) SDCARD 1,686 401 2,087
USB 3,191 756 3,947
Table 2, Number of Images and Objects SSD 526 120 646
Number of images | Number of objects PHONE 1,723 364 2,087
Total 1,293 15,208 CD 770 164 934
train 970 12,488 HDD 3,744 799 4,543
test 323 2,720 ETC 457 116 573




MT=ESIE RetinaNetS &8 2A EXI0 &6t A1 15637
Table 4, Performance Evaluation
. Average Precision
Model train/test mAP
SDCARD USB SSD PHONE CD HDD ETC

Faster train 52.8 56.6 73.6 76.2 95.5 95.6 33.3 69.09
R-CNN test 39.4 29.6 35.6 44.1 49.6 59.7 155 39.07
train 515 39.9 52.4 60.5 87.6 81.2 215 56.37

YOLOV2
test 28.6 214 32.5 38.7 42.6 52.3 6.5 31.80
SSD train 53.9 37.8 56.5 61.8 91.5 83.6 22.6 58.24
test 28.3 23.4 31.8 37.6 434 53.6 6.1 32.00
) train 73.2 54.6 76.1 84.3 98.3 94.3 32.8 73.37

RetinaNet
test 42.6 30.8 50.1 56 60.4 59.8 144 44.87
Study of train 715 56.8 75.5 83.2 98.4 97.3 35.3 74.00
proposed test 434 324 50.4 58.9 63.4 61.1 175 46.73

o

AN AA FAo] 7hssithe 235 BT

Fig. 4¢} Fig. 5& Faster R-CNN, YOLOv2, SSD,
RetinaNet#} A|Fsh= AAEA 22| vl n g7t
s 23 g =Zolth Adstes 2de mAPE
RetinaNetol] H] 3| B2
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40.00
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0.00
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A=A FJAE[JT ol

Object Detection Model mAP Graph

train test train test

Fast R-CNN YOLOv2

Fig. 4. Object Detection Model mAP Graph,
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40
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train test train test train

SsD RetinaNet
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74.00%, Bl 2E ©lo]Ele| X 46.73% < mAP7}

A
ZAHNeH, 7|E Rd vwste] 52 A4 EH
A

study of proposed

Object Detection Model FPS Graph

Faster R-CNN  YOLOv2

Fig. 5. Object Detection Model FPS Graph,
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