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TOM TAT

Bai bdo trinh bay mot cach tiép can doc dong hé dién nudc vao cac tinh
hudng khong bi gidi han. Nghién ctu tim ra cdc m hinh nhe nhung ¢6 dé chinh
xac cao d€ (ing dung vao thuc tién. Bai nghién ciiu ciing gidi thiéu dif liéu cé san
cong khai dugc goi la Copel-AMR, chita 2000 hinh anh dong ho dién do chinh
nhan vién cla cong ty dich vy thu dugc trong liic lam viéc. Két qua thu dugc cla
bai nghién ctiu 1a 4p dung ki thudt hoc sau xdy dung dugc chuang trinh ting dung
chay trén nén tang Android gitip cong viéc thu thap dién nudc clia cac nhan vién
nhanh hon va cé két qua tot hon.

Tir khéa: Dong hd dién nudc, tw déng, hoc sdu, Android.

ABSTRACT

The paper presents an approach to reading electricity and water meters into
unrestricted situations. Research to find lightweight but highly accurate models
for practical application. The paper also introduces publicly available data called
Copel-AMR, which contains 2000 electricity meter images obtained by service
company employees themselves while at work. The obtained results of the
research are applying deep learning techniques to build an application program
running on the Android platform to help employees collect electricity and water
faster and with better results.
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1. GIGI THIEU

Thu thap chi s6 dién nuéc tu dong dé cap dén viéc tu
déng ghi lai muc tiéu thu dién, nudc. Mac du c6 su tén tai
cong to dién ti théng minh, nhung cac cong to dé khong
phd bién & nhiéu qudc gia, dic biét 1a nhiing nudc kém
phat trién, viéc doc van thuc hién thi céng bdi nhan vién di
thu thap ting céng ta dién va ghi chép lai, sau dé nhap két
qua lén hé théng. Thao tac nay dé xay ra 16i, nhiéu luc phai
dén nci c6 cong to dé kiém tra lai. Viéc kiém tra ngoai
tuyén nay tén kém, mat thoi gian va cong suc.

Thuc hién thu thap chi s6 dién nudc tu dong sé giam
thiéu sai sét do con ngudi gay ra va tiét kiém nhan luc. Hon
nita qua trinh doc cling c6 thé dugc thuc thi hoan toan tu
ddng khi sir dung camera trong céng to. Viéc thu thap dién
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nudc tu ddng c6 nhiing uu diém nhung chi phi thap hon va
ldp dat nhanh chéng vi n6 khong yéu cau déi méi hoac
thay thé cac cong to hién co.

Trong nghién ctiu nay, thiét ké cach ti€p can can hai giai
doan cho tng dung thu thap dién nuéc. Pau tién, st dung
YoloV5, dé phat hién bé dém (cac chir s6 do dién nudc).
Sau d6 huan luyén nhan dién cac chir s6 trén PaddleOCR.
Cac ti€p can nay dugc lya chon vi day la nhiing cong nghé
mGi va tét nhat ca thai diém hién tai, ti viéc phat hién doi
tugng cho dén nhan dang chir sé.

2. PHUGNG PHAP VA TU LIEU

2.1.Tap ditliéu

Hinh 1. Hinh dnh mau cla tap di liéu

BoO dt liéu dugc dé xuat chira 2000 hinh anh dugc chup
tur Céng ty Nang lugng Parama(Copel) [1], cong ty truc ti€p
phuc vu hon 4 triéu don vi tiéu thu & bang Parana cla
Brazill. Do d6, tap d liéu dugc gidi thiéu cé cac loai déng
hé do dién khac nhau. Su da dang cta tap di liéu nhu
trong hinh 1. C6 thé thay rdng bd dém chiém mot phan
nho trong hinh anh, diéu nay lam cho viéc doc tré nén khé
khan hon.

Cac hinh anh dugc thu thap bang ba may anh khac
nhau va c6 sén & dinh dang JPG véi d6 phan giai tir 2.340 x
4.160 dén 3.120 x 4.160 pixel. Cdc may anh dugc si dung
la: LG G3, Samsung Galaxy J7, Iphone 6s. Vi may dnh thudc
cadc muc gia khac nhau, nén sé c6 chét lugng khach nhau.
T4t ca cac cong to dién cla tap dit liéu déu c6 5 chir s6.

Hinh anh trén déng ho do thudng cé6 mét s6 hién tugng
hay khoé khdan cho viéc doc (vi du: anh mo, phan xa, do

S6 12.2022 e Tap san SINH VIEN NGHIEN CUU KHOA HOC | 81



CONG NGHE

tuong phan thap, kinh v&, bui ban,...) do diéu kién cua
déng hé hay nhan vién chup anh sir dung may anh sai
cach, c6 thé lam gidm kha nang doc céc chir s6. Bo dir liéu
thuong dugc chia thanh 2 bd: train (800 anh), validation

(400 anh xac nhan), test (800 anh).
2.2.YOLOvV5

YOLO (You only look me) ma mdt mé hinh mang CNN
cho viéc phat trién nhan dang, phan loai déi tugng, YOLO
dugc tao ra tur viéc két hgp giira cac convolutional layers va
connected layers [2]. Trong d6 cac convolutional layers sé
trich xuat ra cac feature anh, con full-connected layers sé

du doan ra xac suat d6 va toa do clia déi tuong.

YOLO c6 thé khong phai la thuat toan tét nhat nhung
né la thuat todn nhanh nhét trong cdc mé hinh object
detection. N6 c6 thé dat dugc t8c dé gan nhu real time ma
d6 chinh xac khéng qua gidam do cac model thudc top dau.

Tinh dén thoi dién hién tai YOLO da c6 téng cong 5
phién ban (v1,v2,v3,v4, v5). Trong d6 ban v5 la méi nhat,
khic phuc dugc cac nhugc diém cla cac phién ban trudc
nhu: 16i vé viéc xéac dinh vi tri ca vat thé, cac rang budc vé
khéng gian trén nhitng bounding box, mdi grid cell chi cé

thé predict rat it bounding box.

YOLOVS5 dugc trién khai nguyén ban trong PyTorch (chi
khong phai Darknet) nén sé nhanh hon, nhé hon va dé si
dung hon cac phién ban YOLO khac [3]. Néu so sanh vé cac
tiéu chi nhu kich thudc, tdc d6 véi do chinh xac dugc thé

hién & bang 1.
Bang 1. So sanh YOLOv4 va YOLOv5

YOLOv4 YOLOv5
Kich thudc 244 MB 27 MB
Toc d6 50 FPS 140 FPS
Do chinh xac 0,895mAP 0,892mAP
2.3.PaddleOCR

Cong nghé OCR c¢6 rat nhiéu kich ban tng dung, bao
gém nhan dang van ban ¢ cdu tric hudng doc da duoc
Ung dung rdng rai trong cudc séng hang ngay nhu nhan
dién bién s6 xe, nhan dang théng tin thé ngan hang, nhan

giang thong tin thé ID, nhan dang théng tin vé tau.

Nhung trong cac tng dung thuc té&, dac biét cac van dé
chung ma cong nghé OCR nao ciing phai d6i mat véi mot
s8 thach thic, chdng han nhu chuyén déi affine, cac van dé
ty 1é anh sdng, khong du, chup mg, va cac kho khan ki thuat
khac. Ngoai ra ting dung OCR thudng yéu cau xt ly dir liéu
I6n, cac ing dung OCR dudc trién khai trén thiét bi di dong,
hodc phan ciing nhing, nhung khéng gian trén cac thiét bi

dién t& bi han ché.

T d6, m6 hinh nhan dang van ban ma nguén maé dau
tién cla Feida la PaddleOCR, la moét thu vién mo hinh/ céng
cu nhan dang van ban phong phu, hang dau va thiét thuc

(4].

Trong nghién ctiu nay, st dung mé hinh PaddleOCR dé
hudn luyén thém cac trudng hgp khé khan trong bai toan

thu thap chi s6 dién nudc tu dong.
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Hinh 2. Kién triic PaddleOCR

TU trai sang phai ta c6 thé thay kién truc dc chia thanh
cac thanh phan chinh nhu

1. CNN: Hinh anh dau vao dugc cho qua Igp CNN gitp
trich xuat nhiing dac trung (feature map).

2. RNN: C6 khad ndang ndm bat théng tin nglt canh rat
tét trong mét chubi, dau ra tir I6p RNN sé bao gom céc gia
tri xac suat cho médi nhan tuang Uing véi méi dic diém dau
vao (input feature)

3. DB: trinh phat hién van ban duya trén moét mang
phan loai don gian. Trong PaddleOCR, DB dugc nang cao
hon nho st dung: light backbone, light head, x6a mé hinh
SE,... nh& d6 m6 hinh cda trinh kiém tra ki tu s6 dugc giam
xuéng 1,4M [5].

2.4. Flask API

Flask Ia mot framework rat don gidn dung dé viét Web
Service bang ngdn nglt Python [6]. Thay vi cung cap tat ca
moi thu, Flask cung cdp cho ngudi dung cac thanh phan
c6t 16i thudng dugc st dung nhét ctia khung ing dung nhu
URL routing, request & Response object, template.. nh& vay
Flask c6 kién tric nhd gon, khong bi bo budc bai bo khung
céng kénh, khéng gap bat cit kho khan nao khi cdu hinh
hay t8 chuc tng dung.

Push data to model

Client sends data
—_—

Client(Web,
android, ios,)

Web Server
(Flask)

Model Server/
Process

—_— ———
Web server Push result to
sends results web sever

Hinh 3. Ludng xtt Iy clia Fask

D liéu dugc gui lén ti Client réi truyén 1én tly vao muc
dich xt ly théng qua Flask sau d6 di liéu sé dugc ddy cho
model X ly. Sau d6 két qua du doan lai dugc tra vé client
théng qua Flask.

3. KET QUA THAO LUAN

3.1. Chay chuong trinh

MEDIDOR ELETRONICO DE ENERGIA ELETRICA
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Hinh 4. Chuong trinh chay demo trén python

Bang cach st dung hai mé hinh YOLOv5 ma mé hinh
huan luyén thém PaddleOCR da cho phép ching ta doc
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dugc chi s6 dién nudc ti dnh cong to dién bat ki dugc gui
vao. Hinh 4 la anh dugc két qua qua chuong trinh sau khi
dung hai mé hinh va hién thi két qua bang OpenCV2.

3.2. St dung Flask dé trién khai Ién uing dung Android
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Hinh 5. App Android ting dung vao thu thap chi s6 tu dong

LUU

Ung dung thu thap dau vao bang anh va upload anh
lén sever thong qua REST API sau day sever sé dung mé
hinh dé xdr ly anh va tra vé két qua cho app. Khi ngusi dung
chon luu hé théng sé luu lai chi sé dién cho ngudi dung.

4. KET LUAN

Bai bao nay da trinh bay vé nghién ctu vé giadi phap thu
thap dién nudc tu dong dp dung cho ki thuat hoc sau.
Trong linh vuc hoc sau nh& vao cdng nghé YOLO va
PaddleOCR két hgp vdi tap di liéu phong phd, nén két qua
clia nghién ctu ciing dem lai nhiéu thanh céng trong viéc
doc dong hé dién nudc tu déng. Trong tuong lai cdng nghé
nay sé con dudc phat trién, tir dé tai nay cé thé phat trién
sang nhung dé tai khac nhu doc bién s6 xe tir camera, thu
thap théng tin ti cac tai liéu nhu can cudc coéng dan, thé
sinh vién,...
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