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A Study on the Image/Video Data Processing Methods for Edge
Computing-Based Object Detection Service

Jang Shin Won' - Yong-Geun Hong'"
ABSTRACT

Unlike cloud computing, edge computing technology analyzes and judges data close to devices and users, providing advantages such
as real-time service, sensitive data protection, and reduced network traffic. EdgeX Foundry, a representative open source of edge computing
platforms, is an open source-based edge middleware platform that provides services between various devices and IT systems in the real
world. EdgeX Foundry provides a service for handling camera devices, along with a service for handling existing sensed data, which only
supports simple streaming and camera device management and does not store or process image data obtained from the device inside
EdgeX. This paper presents a technique that can store and process image data inside EdgeX by applying some of the services provided
by EdgeX Foundry. Based on the proposed technique, a service pipeline for object detection services used core in the field of autonomous

driving was created for experiments and performance evaluation, and then compared and analyzed with existing methods.
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Fig. 1. EdgeX Layers[1]
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"objectvalue":"[[[81, 137, 62], [62, 117, 36], [51, 167, 16], [55, 118, 22], [69, 129, 31],
Fig. 7. Results of Image to Array
"Id": "4c9af6d1-0a18-49a7-b719-d6d25e27ecas",

"origin": 1674022437845085516
"DeviceName": "sample- JSDr\

"Resour:eMame "json"
"ProfileName": salee json",
"\/alueType "oObject”,
"Units": ""

“Objectvalue”: “[[[81, 137, 621, [62, 117, 361, [51, 107, 16, [55, 119, 22], [69, 129,
11, [85, 134, 42], [92, 139, 47], [91, 142, 49], [75, 141, 33], [S8, 118, 20], [49, 116, 1
1, [53, 120, 15], [62, 117, 16], [34, 79, @], [33, 69, 5], [95, 121, 47], [120, 141, 64],
122, 139, 68], [85, 112, 45], [63, 108, 39], [S2, 111, 31], [67, 126, 36], [78, 134, 45],
70, 128, 44], [62, 114, 291, [63, 115, 4e], [73, 126, 561, [62, 116, 41], [69, 121, 46], [
3, 135, 601, [95, 150, 671, [57, 118, 25], [68, 125, 28], [96, 152, 53], [S8, 112, 16], [6:
, 114, 291, [93, 137, 62], [114, 151, 82], [143, 180, 110], [65, 111, 38], [26, 78, 4], [4
, 99, 241, [45, 98, 201, [65, 118, 40], [66, 120, 44], [60, 114, 391, [72, 124, 50], [97,
aa, 721, [98, 150, 68], [84, 138, 54], [90, 146, 59], [80, 140, 52], [67, 129, 43], [76, 1

s1, [128, 95, 60], [89, 60, 18], [146, 117, 75], [143, 116, 69], [104, 80, 32], [176, 148, 18
71, [165, 142, 101), [167, 144, 103], [155, 133, 92], [157, 138, 96], [156, 133, 90], [150, 1
28, 871, [144, 121, 79], [131, 15, 56], [141, 117, 69], [150, 128, 81], [164, 142, 95], [159
, 135, 89], [140, 114, 65], [146, 123, 71], [151, 128, 74], [161, 137, 89], [184, 161, 111],

{195, 169, 1201, [265, 178, 125], [233, 206, 1511, [232, 267, 150], [232, 218, 1531, (230, 26
s, 152], (230, 205, 154], (223, 201, 141), (238, 213, 147], (243, 218, 154], (246, 222, 162],
[243, 222, 1671, [246, 227, 1711, [239, 220, 162], (236, 216, 165], [209, 188, 141], [186, 1¢
7, 1251, (173, 155, 1171, [149, 135, 98], [137, 124, %0], [160, 146, 1191, [165, 143, 125] [
132, 125, 971, [86, 76, 511, [75, 63, 41), [58, 43, 22], [44, 29, 10], [64, 49, 30], [66, 50,
3al, [30, 17, 6], (27, 1a, 51, [30, 19, 131, [35, 25, 161, [66, 58, 39], [57, 44, 27, [50, 3
3, 23], [34, 16, 4], [41, 25, 2], [S3, 32, 13], [49, 28, 7], [49, 31, 9], [62, 45, 27], [29,
15, 41, [36, 22, 131, [33, 17, 2], [S5, 38, 18], [66, 50, 27], [43, 35, 12], [40, 33, 14], [3
7, 23, 10], [3e, 12, 2], [28, 11, 1], [38, 22, 71, [43, 24, 9], [47, 21, 4], [6e, 36, 10], [¢
s, 40, 18], [41, 17, 7], [37, 15, 4], [s2, 31, 1], [S2, 3o, 9], [38, 9, 1], [68, 46, 19], [§
7, 29, 15], [47, 20, 11], [46, 22, 12], [42, 20, 7], [45, 24, 71, [48, 27, 6], [49, 28, 7], [
44, 21, 31, [38, 15, €]11"

3

Fig. 8. Stored data with Image to Array
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Table 1. Machine Information

Machine-1 Machine-2 Machine-3
cPU Intel Core AMD Ryzen 7 Intel Core
i7-11700K 5800H i7-1165G7
GeForce RTX | GeForece RTX Intel Tris Xe
GPU 3060 Lite | 3060 Mobile | rﬁics
Hash Rate Max-Q ap
Single- 1,804 1,542 1,652
core score
Multi- 10,805 8,589 6,018
core score

Image—7 Image—8

- Image to Array 7|l 9J3] ¥$=]7] A o|u|A] Ato]=
2} Image to Array 7|2 Saf W3k & Alo]=

- Image to Array 7]§ol 938 ¥g 59 27] Wi

- oju]x] g 7}9] A gAo] £Q% ATHEE 48 A7D

- omA] 3k Aje] ¥g ¢ AF, AA ©HA § Ee HEE
3ot A8 AZHE 48 A7D.

g AR Z7] 2 s WAl 37004 ST
™M Al-12 Intel Core i7-11700K CPU ¥ GeForce RTX 3060
Lite Hash RateE AREst= HAI(YEE PC)oltt. Geekbench

43 A3 A Single-core F4E= 1,804%, Multi-core A4
+= 10,8057 0] Yttt HAl-2&= AMD Ryzen 7 5800H CPU
9 GeForece RTX 3060 Mobile Max-Q& AR&-sh= MAI(
EX)olH Geekbench %) Z3} Single-core A= 1,532%
Multi-core F4+= 8,58940] Wit M4l-3+& Intel Core
i7-1165G7 CPU ¥ Intel Iris Xe GraphicsE AM&5}= DV]
(=EE)o|H, Geekbench 3 Z3}of|A] Single-core 4=
1,652, Multi-core F4E 6,0188°] Ut

Ao AREH oJu]X]& 2017 validation COCO datasetol
o} o] 5 10719 o|w|A & A7gste] 2t it 52 B7t
Skelet. Fig. 9= AHEE oln|z|et dg3et Mot
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ComposeE ©|-85}9] Docker container 2304 EdgeXE
/3519131, EdgeX Foundry 2.2 Kamakura ¥#-& AR89t

ARE3E AH| AL ds-usb-camera, ds-rest, asc-http, mqtt-
buse]t}. ds-usb-camera® 7hHl2t x| 9] wetd|olE] & ]
st AEHY FAE AlFoles AlH]Aolt) ds-reste EdgeX
9] Core Data "Hfo]ZE AH]A0] Hlo|HE FAE 5= J=E
glol8 T2™3} HITP endpointE AJAdfF= Ad|Aolt),
B =Fof| A= ds-rest] o8] T2H F sample-json T2HE
ARESFIE). asc-http= A4 http endpoint® EdgeX2] dlo]E
£ YEY = AH]2olt) Trigger® edgex-messagebuss ARE-
I th mqtt-buss EdgeX9 internal message bus® mqttE
ARESIEE TFE = AJH]A0|tH]]. Fig. 102 EdgeXollA A 2lst
Makefileo] w}t EdgeX ¥ U3t 4 sk F=0|H,
Fig. 11 A3 EdgeXe} o] A2 AH|AZOA HolE Y
tf2F3Ql SErolth

$ make run ds-usb-camera no-secty ds-rest asc-http mqtt-bus

Fig. 10. Code for EdgeX Compose Execution
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Fig. 11. Flowchart According to Configuration

docker run \
--name=tfserving \
-d \
-p 8501:8501 \
-v "$§(pwd)/obj_detection_rfcn:/models/Smodel_name" \
-e MODEL_NAME=S$model_name \

tensorflow/serving:latest

Fig. 12. Code for Execution of Tensorflow Serving
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"I1d": "eed47d048-bde9-4bOc-945c-1f66abbbo0s1",

"Origin": 1674024041414281812,

"DeviceName": "sample-json”,

"ResourceName": "json",

"ProfileName": "sample-json”,

"ValueType": "Object”,

"Units": "7,

"Objectvalue": "{\"instances\" : [[[[81, 137, 62], [62, 117, 36], [51, 107, 16], [S5, 119,
22], [69, 129, 31], [85, 134, 42], [92, 139, 47], [91, 142, 49], (75, 141, 33], [58, 118, 20]

Fig. 13. Image to Array for Tensorflow Serving
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Bg ¥xo] g sk& Qo] Intel Al githubollA] Al&dh= A}
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4.4 Image to Array for Tensorflow Serving
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H

i o

T

4.5 Detection Pipeline Server with EdgeX

Al 719t AU|AE AlFst7] o] AHEE AP £31E BE
(pre-trained model)Zt ¥ Z2HF o whet, Al AHIA ARG
At o|u|R9] A Fej7} thh AolT = URAARE o]H]
A= v AR FEE BFojof dith= A2 F-F& ot

7h B =RojA Ag3t SSD-MobileNet¥} RFCNS] 7-$-
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Image-7 | Image-8 | Image-9 | Image-10

Source image

size(MB) 033 | 0062 | 0318 | 0321

0.015 0.104 0.273 0.212 0.059 0.036

Size after 5.760 4121 6.189 4.754

conversion(MB)

1.216 2311 5.477 4.143 2.502 1.213

17.143 66.468 14.810

Magnification

81.067

20.062 19.542 42.407 33.694
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