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Tom tdt: Trong bé dieu khién trung tam cuia xe dién cd sir két hop cua rat nhieu linh kién dién tiz,
viéc lap rép cac linh kién dién ti dweoc thyee hién bai rd bot cong nghiép, va doi héi dé chinh xac cao. Bai
béo tdp trung nghién cizu :ng dung hoc sau trong viéc phan loai cde dau hat linh kién trong cac rd bot han
linh kién d@ién tir trong day chuyén san xudt linh kién 6 6 dién. Tac gia thic hién viéc tinh toan thiét ké
thugt todn xuz ly diz liéu hoc sau duwa trén nén tang Tesorflow dé phdn tich cdc ddc trung cia dau hat linh
kién tir @6 duea ra cdc két lugn san pham 16i hodce dat chudn. Xay dung chwong trinh dwoc thuc hién trén
may tinh két hop véi hé thang phan ciing rd bot phan logi san phan dau hat linh kién. Két qua chirong trinh
chay thiz nghiém dat xap xi 99.99%, chiing minh phuwong phap nghién cizu tinh ton trong thiét ké d@éu phu
hop va dat yéu cdu doi véi bai toan thuc té dat ra, ddy manh viéc san xudt nho te dong héa quy trinh bang
ro bot.

Tir khéa: Tensorflow, hoc sau trong phan logi san pham, phéat hién san pham 13i, xi ly anh trong
phét hién 13i.

Abstract: In the central control unit of the electric vehicle, there is a combination of many
electronic components, the assembly of electronic components is carried out by industrial robots and
requires high precision. The article focuses on researching the application of deep learning in the
classification of component suction heads in the welding robots of electronic components in the production
line of electric automobile components. The author performs the calculation and design of a deep learning
data processing algorithm based on the TensorFlow platform to analyze the characteristics of the
component nozzles from which to draw the conclusions of defective or qualified products. Program
development is done on the computer combined with the hardware system of the robot to classify the
products of the suction nozzle. The results of the test program are approximately 99.99%, proving that the
research and calculation methods in the design are suitable and satisfactory for the actual problem posed,
promoting the production thanks to automation. robotic process.

Key words: TensorFlow, deep learning in product classification, defective product detection,
image processing in error detection.

Ngay nhdn bai: Ngay chdp nhdn ding: Ngay nhdn bai sia:

1. PAT VAN PE

Hién nay, xe 6 to dién dang duoc nghién ciru phét trién va dua vao st dung thuc té rong
rai nhat 1a cac thanh phd 16n nhu Ha Noi, hay H6 Chi Minh. Hé théng mach dién diéu khién cho
6 t6 dugc cau thanh tur rat nhiéu linh kién dién ti, cac linh kién nay dwoc lap rap 1&n mach dién
tir thong qua cac dau hat linh kién cia canh tay ré bot va duge han vao dé thong qua hé théng
may han nhiét. Tuy vdy, viéc lua chon dau hdt linh kién duoc thuc hién tw dong tay vao hinh dang
va kich thudc cua linh kién can han I8n mach dién. Cac dau hat linh kién phai duoc kiém tra tinh
trang tot xau dat chuan trude khi duoc gan vao canh tay rd bét. Do kich thuéc cua dau hit linh
kién 1a nho va c6 loai rat nho, cai ma mat thuong khong thé phan biét duogc, diéu d6 dan dén viéc
hit cac linh kién va lap dit chung vao ding vi tri cia mach dién 1a khong thé hoic gy ra sai s6
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cho mach dién dan dén viéc cham chap trong cac mach dién tir, gay hu hai hay chay no cho 6 t6
dién trong qua trinh st dung.

Dé giai quyét vin dé nay, cac day chuyén san xuit Iap rap linh kién van dugc tién hanh
thong qua kiém tra ciia con ngudi trudce khi di vao san xuat. Tuy nhién, cac sai s6 kém toc do va
d6 chinh xac cua viéc hra chon cac dau hat linh kién nay van dang con nhiéu han ché va rai ro.
Dé phan tich, phét hién, phan loai cac ddi twong khac nhau cac nha nghién ciu da va dang c6
nhiing phuong phap nghién ctru khac nhau dé cho ra cac két qua dang mong doi trong tat ca cac
linh vuc.

Céc phuong phap thi cong ciling dugc ap dung trong viéc phan tich va phat hién dbi tuong

nhu sir dung phép quay goc dé phat hién vat thé trong [1]. Cac mé hinh CNN ciing duoc &p dung
dé phat hién ddi tuong trong cac wng dung ciia may bay khong ngudi lai UAV [2]. Hé thdng phét
hién voi phun nhién liéu dya trén thi gidc may véi cac chi tiét thuc té cua nghién cau [3-4].
Str dung hoc sau dé theo dai cac d6i twong khac nhau trén nén tang hé théng may tinh nhing duoc
dua ra nghién ctru cho cac két qua tin cay ¢ nghién ciu [5]. Ung dung dé nang cao do chinh xac
cua viéc tiép nhién lidu trén khdng cho cac may bay tiép liéu & nghién ctu [6]. Cac nghién ctu
danh gia vé cac bai toan thyuc nghiém cua hoc sau ciing duge dé cap dén ¢ [7]. Trong y té ciing
duoc ap dung hoc sau dé diéu khién dong hoc thuan va nghich caa canh tay rd bdt 5 bac tu do
trong [8]. Hoc sau cho viéc phan tich méi truong ¢d nhidu dbi tuong & [9]. Theo dbi va trich xuét
s6 liéu hanh vi cua nhitng con lon trong bay bang cach sir dung hoc sau cho nhitng két qua tdt khi
thuc nghiém thyc té [10].

YOLO V3 dé phan biét nhiéu d6i tuong di chuyén trong khung hinh da duoc nghién ciu
va dua ra cac két qua dang tin cay ¢ bai béo [11]. Piéu huéng may bay khong nguoi lai sir dung
YOLO V3 ciing dugc ap dung ¢ [12].

Tensorflow thuc hién phat hién va phan loai dbi twong theo thoi gian thuc, dé phan loai
chat thai bao gém kim loai, nhwra, gidy va ngin chira chit thai chung da duoc khai thac tng dung
trong thang rac théng minh cia nhdm tac gia [13]. Hoc siu ciing duoc nghién ctu trién khai dé
tim va phat hién déi tuong trong cic may bay khong ngudi lai UAV nhu [14]. Su két hop giira
hoc sau va Tensorflow ciing dugc nghién ciru ning cao do tin cay cho hé thong & [15]. Nang cao
kha ning chuan hoa cua Tensorflow bang cac sir dung hoc may & nghién ciru [16].

Theo d6, ddi véi cac hé thdng can xir ly thoi gian thuc va cac ddi tugng khdng nam trong
danh sach ddi twong dwoc dao tao tir truéc thi ching ta cd thé sir dung phuong phép chuyén giao
dé huan luyén lai md hinh hoic két hop gitra YOLO va Tensorflow nhu md hinh Darkflow.

Véi cac phan tich cac mit dwoc va mét cia cac phuong phap hién 6 ciing nhu 4p dung
thurc té vao bai toan hién tai, bai bao tap chung nghién ciru tng dung xir Iy anh va hoc sau két hop
véi Tensorflow vao bai toan phan tich san pham 13i chinh 1a cac dau hat linh kién trude khi dua
vao rd bbt dé van hanh trong day chuyén Iap rap mach dién tir trong san xuét 6 to dién hién nay.

Hé thong duoc thir nghiém trén cac dau hit linh kién chuan duoc Iy tir cAc nha may san
xuit va kiém nghiém lai bang viéc x4c dinh d6 chinh xac tir chinh ngudi st dung cho thiy céc két
qua tinh toan déu dat yéu cau cua bai toan dé ra, ddy manh viéc san xuat nho tu dong hda quy
trinh bang rd bt dwoc ap dung.

2. CAU TAO MAY HAN LINH KIEN PIEN TU CHO ECU (Electronic Control Unit) VA
PAU HUT LINH KIEN CAN PHAN TICH



:

Pau hat linh kién 0.8 mm

'Y

Pau hat linh kién 1.0 mm

Hinh 1. May han linh kién dién twr cho ECU va dau hut linh kién.

May han linh kién dién tir cho cac bo mach ECU c6 thé c6 mét hoic nhiéu dau
hat linh kién véi cac kich thude khac nhau dé dap tmg duoc nhu cau hut dwoc céc loai
linh kién c6 kich thudc khac nhau trén bo mach ECU. Nhu Hinh 1, dau hat A1 ¢ duong
kinh 6ng hat 12 0.8 mm dé hat céc linh kién nho trong khi dau hit A2 ¢6 duong kinh 6ng
hat 1a 1.0 mm dé hit cac linh kién ¢6 kich thuéc I6n hon. Thém vao d6, dau hat Al co
hinh dang try tron ¢ vat hai bén dé han nhiing linh kién c6 khoang cach gan st nhau
trong khi dau hat A2 thi ¢6 hinh dang tru tron khdng vat.

a) Cong nhan phan logi bang mdt thwong  ¢) Hinh dang ddu hat linh kién 6 mér trueéc
Hinh 2. Céng nhan phan logi san pham 161 thi cdng trén man hinh quan sat.



Mot dau hat linh kién bao gém hai phan chinh can phén tich va luu trit d6 1a ma
QR code thé hién tha tu cia san pham trong day chuyén san xuat (Hinh 2.b) va hinh dang
cling nhu chat lwong dau hat linh Kién (Hinh 2.c). Bé lya chon dugc cac dau hat linh kién
t6t va dat chuan, cac cong ty va nha may phai sir dung cong nhan thao tac va phan loai
thi cong st dung mat thuong va camera s6, diéu nay 1am cho ning suat va chat luong
phan loai cuia nha may kém di rat nhiéu.

Hinh anh dau hat linh kién cin phan tich dugc chup théng qua camera cong nghiép
Basler ACA3800-14um (1), két hop véi éng kinh quang hoc Zoom 50x (2), di kém 1a dén
Led tro sdng CG-144HW (3) nhu trén Hinh 3. Cac dau hat linh kién s& dugc cong nhan
dit vao dia xoay (4) diéu khién boi dong co servo, nhitng dau hat linh kién dat chuan
hoic 151 déu duoc hé thdng camera (5) doc mad QR code va luu vao co s& dit liéu phuc vu
cong tac quan ly van hanh.

a) Thiét ké tong thé b) Hé théng camera thuc nghiém
Hinh 3. Cdu tao hé thong tw déng phat hién 16i dau hat linh kién.

Giai phap ma bai bao dua ra nham tu dong héa quy trinh phan loai san pham dau
hat linh kién nay bang viéc két hop xtr Iy anh véi hoc sau dé phan loai dugc cac dau hat
linh kién kém chat luong va khong dat chuan trude khi dua ra thi truong hodc trude khi
dua vao cac may han linh kién cho bo mach ECU dat hiéu qua va dam bao an toan cho
mach dién khi sur dung.



3. TINH TOAN THIET KE PHAN MEM XU LY ANH UNG DUNG MO HINH
TENSORFLOW

Dit liéu can phan tich duoc chia thanh hai thu muc chinh 1a dit liéu duoc huan
luyén hoc sau (Huan luyén), dix liéu hop 1& cho cac truong hop béo 13i a0 (Hiéu chinh).
Sau khi dit liéu duoc huan luyén thanh cdng, viéc thir nghiém duoc thuc hién truc tiép

trén dix liéu thuc lay tir camera theo thoi gian thuc (Thir nghiém) nhu trén Hinh 4.

Dt liéu vao
|
v v v
Huén luyén Hiéu chinh Ther nghiém
[ [
[ | | ]
Pau hat dat Pau hat 13i Pau hit dat Dau ht 15i CAMERA
I i , 4 , 1 ¥
Frame bm
Nozzle_G1.bmp Nozzle_E1.bmp || Nozzle_G1.bmp || Nozzle_E1.bmp '
1 |

Hinh 4. So dé cdu triic luu trir dir liéu hoc sau.

Trong méi thu muc tdn tai hai thu muc con dé luu trit cac anh 1a cac dau
hat linh Kién dat chuan (Nozzle_G*.bmp) nhu Hinh 5.b va cac dau hat linh kién
15i (Nozzle_E*.bmp) nhu Hinh 5., s6 lwong cac anh mau cang 16n thi két qua sau
khi huan luyén cang mang lai d6 chinh xac cao khi chay thar nghiém thuc té.

a) Hinh dnh cdc dau hit linh kién 16i

b) Hinh dnh cdc dau hit linh kién dat chuan
Hinh 5. Padu hat linh kién can phan tich.
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Hinh 6. M6 hinh Tensorflow co bdn cho phan tich dau hat linh kién tot va Ioi.

Ung dung phat hién d6i teong TensorFlow cho phép ngudi ding dé dang
hoan dbi cac kién triic va cau hinh md hinh khéac nhau, cung cap mot sb tly chon
dé t6i vu hoa téc o6 caa md hinh phat hién ddi twong véi tap mau don gian chi
gom hai thanh phan 12 15i va tét, ¢ chinh xac cua phuong phap dugc danh gia tot
hon han cac phuong phap khac nhu da dé cap ¢ muyc 1.

Viéc phan tich dau hat linh kién 18i hay tét dwoc thuc hién trén may tinh
VGi cau hinh co ban trong méi trudng cong nghiép (Corei5-8365U, 8GB RAM,
Intel Graphics 620) nén viéc phan tich doi hoi phai dam bao ca vé d6 chinh xac 1an
téc do xur ly. Do d6 tac gia khong sir dung cac l6p an trong mé hinh hoc sau, ma
chi sir dung mo hinh co ban ng dung trong Tensorflow nhu Hinh 6. Thém vao do,
viéc nang cao chat luong ma tran anh dau vao (256*256) dé nang cao do chinh xac
cua viéc huan luyén ciing nhu chat luong dau ra sau huan luyén cua dbi tuong ciing
duoc &p dung trong bai bdo. Mo hinh dwoc huan luyén trén thu vién cua
Tensorflow bang ngén ngi 1ap trinh Python, file két qua sau huan luyén duoc luu
trir va chay thir nghiém thuc té trén VisualStudio véi ngén ngi 1ap trinh C.
4. THU NGHIEM PANH GIA CHAT LUQNG HE THONG

Pé thir nghiém chét luong hé thong, Tac gia da thu thap cac di liéu vé hinh
chét luong dau hat linh kién t6t va xau (256 birc anh). Két qua phan tich cac mau
ngau nhién sau khi huan luyén mé hinh duogc thé hién trén Hinh 7, dau hat linh
kién ¢ cac goc do chup khac nhau, cuong dd sang khac nhau déu nhan dugc két
qua tra vé 1a trung khop sau phan tich.
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Hinh 7. Két qua thiz nghiém sau khi hudn luyén véi 256 mau dau vao.

Epoch 258/256

2/2 [ ] - 48s 1ls/step - loss: 3.4068e-86 - accuracy: 1.860@ - val_loss: 4.1501e-86 - val_accuracy: 1.08@
Epoch 251/256
2/2 [ ] - 42s 11s/step - loss: 3.3791e-86 - accuracy: 1.200@ - val_loss: 4.1194e-86 - val_accuracy: 1.0ee@
Epoch 252/256
2/2 [ ] - 44s 11s/step - loss: 3.3549e-86 - accuracy: 1.9688 - val_loss: 4.8819e-86 - val_accuracy: 1.0000
Epoch 253/256
2/2 [ ] - 38s 1@s/step - loss: 3.3227e-86 - accuracy: 1.88@@ - val_loss: 4.0559e-86 - val_accuracy: 1.080@
Epoch 254/256
2/2 [ ] - 37s 1@s/step - loss: 3.3014e-86 - accuracy: 1.0000 - val_loss: 4.8232e-86 - val_accuracy: 1.0eee
Epoch 255/256
2/2 [ ] - 37s 1@s/step - loss: 3.2737e-86 - accuracy: 1.8888 - val_loss: 3.9867e-86 - val_accuracy: 1.00e0
Epoch 256/256
22,0 ] - 37s 1@s/step - loss: 3.2486e-86 - accuracy: 1.800@ - val loss: 3.9531e-86 - val_accuracy: 1.0808
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Hinh 8. ¢ th; biéu dién dé mat méat ciia md hinh Tensorflow véi 256 mau dau vao.



Két qua cho thay hé s mat mat trong mo hinh duoc thé hién trén Hinh 8 1a
3.2486¢-6 (x4p xi 0) cho ca huan luyén va thir nghiém. Khang dinh sy tin tuéng
tuyét ddi vao phuong phap trong viéc phan loai dau hit linh kién cho bai toan thyc
té trong viéc ty dong hoa day chuyén san xuét cong nghiép.

Thém vao dé, két qua thé hién trong Hinh 9 v6i do chinh x4c ctua phuong
phap 13 xap xi 1.0 (99.99%) cho viéc phan loai dau hut linh kién t6t va khong dat
chat lugng & md hinh huan luyén.
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Hinh 9. P thi biéu dién do chinh x&c cizia md hinh tensorflow véi 256 mau dau vao.

Sau khi huan luyén, két qua duoc kiém ching bang hinh anh chup theo thoi
gian thyc tr camera Basler vo1 d§ chinh xac ddi véi cac dau hat linh kién duoc
dua chup tir camera 13 xap xi 99.99%. Két qua khong thé dat tuyét d6i 100% nhu
quan sat do sai sb ¢6 thé tdn tai & chinh mé hinh huin luyén Tensorflow, do yéu
t6t chii quan va khach quan ciia ngudi van hanh khi chay hé théng thyc. Tuy vay,
v6i két qua thu dugc trén cac mau da dugc thir nghiém khang dinh hoan toan cd
thé mg dung phwong phap cua nghién ciru trong phan tich va loai di cac dau hut
linh kién 18i, khong dat chuan trong diy chuyén san xuét va lap rap linh kién cho
nganh 6 t6 dién hién nay trong va ngoai nudc.



3. KET LUAN

Trong bai bao nay, tac gia dé xuat mot cach tiép can don gian va hiéu qua
cua viéc ung dung hoc sau trong phan loai cac dau hat linh kién gilp céc rd bt
han linh kién dién ti trong day chuyén san xuat linh kién 6 t6 dién. Téc gia thuc
hién viéc tinh toan thiét ké thuat toan xu ly dir liéu hoc sau dya trén nén tang
Tesorflow dé phan tich cac dic trung cta dau hdt linh kién tir 46 dua ra cac két
luan san pham 15i hoic dat chuan theo thoi gian thuc.

Xay dung chuong trinh duoc thuc hién trén may tinh két hop vai hé théng
phan cang rd bot phan loai san phan dau hut linh kién. Két qua chuong trinh chay
thir nghiém trén cac mau hién co dat xap xi 99.99%, chiang minh phuong phép
nghién cau tinh toan trong thiét ké déu phu hop va dat yéu cau doi vai bai toan
thue té dat ra, c6 thé tng dung vao viéc san xuat nho tu dong hda quy trinh bang
ré bét.
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