pAsnYd 23mUANa : msﬁ'mmszuuﬁm"s”‘umafuii”uuﬂﬂmmzszuizﬁumwm?}m
wetostugiinmaluszuunuaumindui TngldmsiFouiiFedn (DEVELOPMENT
OF A SYSTEM FOR HUMAN DETECTION AND RISK-LEVEL IDENTIFICATION
TO PREVENT ACCIDENTS IN TRUCK DUMPER CONTROL SYSTEM USING

DEEP LEARNING) 0191569113011 : 509enans19136 as.5inen nadssaw, 119 i,

1 ~ A

Tutlagiiu Tsenugaamassyldfrushggauesmsndadisssuunmanmauazil
kY 1Y Q a v K £y A W =
M3nuANAeszUUeR TudA Tasmwizlulsanuwisermsdnd alsznouaiuniosinsi
@ wa ' Y 4 v g v o o o
AguAe3zULSa Tusl@ 15U 1nTesnaNeIn1s n3esdallneins nindudl Wudy
@ @ 9 YA g A XY a @ a1
n¥aauilgnlFlumsensousinaldiBesdu weldingAuuusaussyn nanunsmiudsde
v W a ] g d o o o % 13 3‘, t&‘ = Y A A g i’ A w
Suingau ednelsimuluaazinindvilgnendrvuny nunlndmesdaitluiuiouase
A = A 19 v o J A A @ o v o o Y
iiosnamniiautuegdmuunsaduiluasiwieatnsmidauinu ervildauanaslylu
" v W =y 9 Yo o & a Ly =S 1 a 9 2 Yt ') ~
veFuingavlduaz Idsuuatuniemasuasedundiala dudnludegiuasiissoy
@ Q= ' o o 4 o ' v v AL @ o
oa luiRunaeminayumanauveuniestnsualunmsaivguniaauihingasutludesly
@ < o o o &' A o
wifnaulumsdanunnluiesnivgy winaudesassdunanisaidauluiundunse
' ' A a 4 i o [ 3 o '
sthaduaintousuAuns suiionnulasade udegis lstamudiodumnivesiseniugy
- . 4 V| . '

v wiinaw launsouesiiuyanafitusguuiuiduaselanimnya ieaninyulums
[~ a S @ 2 § ' o LY
voutuvemiinaunnluiesnauguiugnuaiadiedeiauatadie o wu fumns tu'la

g
soussnn Wudu
= = v £ a Y a =2 Y ° Y 1 4
wma TulaBmsSoudvounsewazmsizoudizadn lagninnldegenhevnduau
v

Mumsaswsuing luaudsell 433 Idvaun luwadmiumsnssduyanade Tusia Tay
1#TassietszamifionnouTigdulumsiouiuazeadizluunvesguanyusdiAyves
o o 4 aw s o [ @ [
Tagumane Taguszasanudtene WawssuudMTuaIsUYARILAL TSI EALAN
~ A o an v w J Yaw 9 v A
(@oq ivetlestugiitimg luszuualuguninauil 3de ldnanewozandenamdaonssu

LY Y] A a A v a' ' w v w o
msng T iagifidse @i ooz s duson s sgnd 195 wiuszuun sununiadud
1AREMTISENL I Tumaniaualeailnenssy YOLOv4 Hiss@nTnmgand Faster R-

¥ ] o =4 4 - 4

CNN vameduanuiuduazanusrlumsdssuiana Taslinanuiviasuniotiio
nagoufuAMNAINAI TUgie 99.93% uag 94.25% Tunanaisau Sanugndeslunis

4 & =) oy
SEUYANNABIZIDT 94.18% nyadoyanadeunavua lasianuE lumsdssuiananiv

ADNNTIMAYFIN9 31.96 NINEDIUIN

= a a 4 A A w g o :" é e A
T1V1IYT IAINTTUADUNWAURNDT MONRWOUNANY..HAIND, . A3 10
. y L
Un15fny 2563 mﬂﬁa%mmwﬁﬂ?ﬂm....&} ..... t & e




APIRAK WORRAKANTAPON : DEVELOPMENT OF A SYSTEM
FOR HUMAN DETECTION AND RISK-LEVEL IDENTIFICATION

TO PREVENT ACCIDENTS IN TRUCK DUMPER CONTROL

SYSTEM USING DEEP LEARNING. THESIS ADVISOR : ASSOC.

PROF.NITAYA KERDPRASOP, Ph.D.119 PP.

DEEP LEARNING/CONVOLUTION NEURAL NETWORK/OBJECT

DETECTIONJHUMAN DETECTIONRISK-LEVEL IDENTIFICATION

Presently, industrial factories have moved toward the era of intelligent

automation systems, especially, animal feed industries. They contained several
automation machines such as a mixer, pellet mill, and truck dumper. The truck dumper
has been used to lift the whole truck and dump the raw material into an intake hopper.
However, during its process, neighbor areas are identified as a risk area. Thus, if there

is a person standing on the truck dumper platform at the time, this may cause fatal

injury or death. Even though, the automation system has an important role to control
the machines, but not for the truck dumper. It still needs staff to control the system
process in a control room. The staff has to strictly observe people nearby before
operating the machine. However, it is difficult to observe every person in the risk area
because the staff's vision has been blocked by obstructions, e.g., walls, stairs, trucks,

etc.



Machine learning and deep learning techniques are widely used in object

detection tasks. In this study, a new proposal to develop a model of automatic human

detection using a convolutional neural network that learns and recognizes the important

characteristics of the target objects has been introduced. The objective of the study was

to develop a system of human detection and risk-level identification in the truck dumper
control system to prevent accidents. Herein, several experiments have been conducted

in order to select the effective and optimal object detection architecture to apply to the

truck dumper control system. In the results, the YOLOv4 model outperformed the
Faster R-CNN model in both precision and processing speed. The average precision
was 99.93% on a day-time dataset and 94.25% on a night-time dataset. The overall
accuracy of risk identification was 94.18%. An average processing speed was 31.96

frames per second.
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