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Tém tit - Bai bao gi6i thiéu giai phap mdy thu rdc trén mét nuge
v6i chirc nang nhan dang rac tw dong bang viéc huin luyén mé
hinh hoc sau véi kién trac mang YOLOv7. Diu tién, phuong phap
Thinking Design két hop mé phong 3D duoc st dung trong qué
trinh thiét k& va danh gia hiéu qua ctia may thu réc trén mat nude
c6 tén WSCA (Water Surface Cleaning Autobot). Nhom tac gia
dé xuét phuong phap ting cuong dit lidu dé tao thanh tap FloW+
c6 thém 800 anh so v6i tap data FloW (gém 2000 anh véi 5.271
chit thai nhya troi ndi). Cudi ciing 1a xay dung va huan luyén mo
hinh mang hoc sau d8 nhan dang rac trén mat nudc véi tap di liu
tap FloW+. B¢ chinh xac trén tap kiém tht 13 Precision dat
80,5%, Recall dat 76,6%, mAP@0.5 dat 78,8%, mAP@0.5...95
dat 35,6% voi FPS dat trung binh 1a 17,6. Phuong phap nay dem
dén kha ning tng dung cao cho viéc xay dung mot thiét bi thu rac
tréi ndi tw déng ciing nhu ap dung md rong & cac quy mé 1ém hon.

Twr khoa - WSCA; mang hoc sdu; nhan dang rac troi ndi;
Yolov7

1. Pat vin dé

Tinh trang 6 nhiém rac nhya trong dai duong va trong
chc con song dang rat dang bao dong, c6 hon 5 nghin ty
manh rac nhya dang tréi ndi trong cac dai duong va
250.000 tan troi ndi trén mat bién [1]. Cac chét thai, dic
biét 1a nhya, tir cac con sdng tran vao cac dai duwong dang
de doa nghiém trong dén céc sinh vat bién va gay 6 nhiém
nghiém trong cho toan bd h¢ sinh thai [24] (nhu minh hoa
trong Hinh 1 (a)). Tuy nhién, theo [2], chi ¢6 15% chét thai
bién troi ndi trén bé mat dai duong, trong khi 15% nam
trong cot nudc va 70% chim dudi day bién. Hién tai da co
nhiéu dy 4n dwoc trién khai dé thu gom rac thai trén dai
duong nhung hiéu qua hon hét 1a ngin chin cac chét thai
truge khi xa vao dai duong. Cac nguon rac thai tir dat lién
dugc chirala dau vao chu yeu [3]. Chinh vi vay, lam sach
réc thai tréi ndi ¢ cac ngudn nudc trén dat lién nhu kénh,
song, hd va cac vinh 1a cach tiép can hiéu qua ¢ dé giam thiéu
réc thai trén bién ciing nhu viéc 6 nhiém nguon nudc.

Céc phuorng phap truyén théng cho van de thu gom rac
thai troi noi trong cac ving nudc ndi dia chu yéu la dya vao
nhan cong thu gom tryc tiép. Tuy nhién cac phuong phép
nay c6 hiéu qua thip va tén kém truée nhimg khu vuc ¢6
lwong 16n rac thai tréi ndi [4]. Hon nita, cac phuong phép
nay cb cac rui ro tiém tang nhu khi doc va cac chat thai doc
hai tir cac hé thong thoat nudc [5], tai nan dudi nude cing
nhiéu han ché khac v& hiéu suit 1am viéc cua ngudi lao
dong Chinh vi vay, cac phuong phap lam sach rac thai troi
ndi trén mdt nuée bang phuong phap ty dong dang thé hién

Abstract - This article presents an automatic water surface
garbage collector using a deep learning model with the YOLOv7
network architecture. First, the Thinking Design method was
combined with 3D simulation in the design and evaluation
process of the WSCA (Water Surface Cleaning Autobot). The
authors then propose a data augmentation method to create the
Flow+ dataset, which contains an additional 800 images
compared to the FlowW dataset (2000 images with 5271 floating
plastic waste). Finally, the deep learning model is trained on the
FloW and FloW+ datasets to identify trash on water surfaces. The
accuracy on the test set in the FloW+ set is a precision of 80.5%,
recall of 76.6%, mAP@0.5 of 78.8%, mAP@0.5...95 of 35.6%
with an average FPS of 17.6. This method has the potential
application for the construction of an autonomous floating trash-
collecting robot, as well as scale it up to larger scales.
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tinh hiéu qua va can thiét hon bao gio hét. Hién tai, cac
thiét bi khong nguoi 1ai - Unmanned surface vehicles
(USV) da dan duoc sir dung va ching t6 tiém nang to 16n
trong viéc thu gom cac cht thai tréi ndi [4]. Uu diém cia
céc thiét bi khong ngudi 1ai 1a c¢6 thé di vao cac khu vuc
kho tiép can va hoat dong doc 1ap. Hi¢u qua cua cac thiét
bi khong nguoi 1ai dwoc danh gia bao gdm hé thong i tu
dong hodc ban ty ddng, kha nang thu gom va tach rac troi
ndi khoi mit nude cing kha ning chira va van chuyén cac
rac thai nay [6].

¢.Thu rdac thi cong d.Thu rdc bang may

Hinh 1. M6t s6 logi 6 nhiém réc nhua tréi néi va
mot s6 phwong phap thu rac phé bién hién nay
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So v6i mot s thiét bi cd dinh, mot USV tt bao gdm
tat ca cac thiét bi co thé dan hudng (bo didu khién hay tu
hanh), cac két cau ky thuat co thé loai bo, chira va véan
chuyén cac réc troi trén bé mat nude [7]. Tuy nhién, & cac
vung nudc ndi dia thi cac loai rac nhu chai lo, lon nudec, ly
nhya ... c¢6 kich thuéc kha nho va chi ndi mot phan trén
mit nuéc. Didu nay dan dén dién tich hinh anh hién thi
trong camera ciing s& nho, dan dén kho khan trong viéc
nhan dang chinh xac. D4i véi viéc phat hién vat thé dyua
trén giai thuat hoc sau thi cac dbi tuong c6 do phan giai qua
nho s& kém chinh xac hon so véi cac ddi twong c6 kich
thudc vira va 16n. Nguyén nhan 1a do cac dbi tugng nay
thiéu nhimg thong tin dic trung cip cao (high-level
features) va chung ciing khong tach biét 15 v6i nén mit
nude khi nhan dang [8-9].

Mot trong nhitng nguyén nhan khac 1am han ché kha
nang nhan dang cac loai rac troi ndi dva trén camera quan
tréc 1a van dé ' phan xa va choi sang cua mét nude, sy phan
xa ndy dan dén cac ving anh bi chdy sang lam anh hudong
viéc nhan dang cac loai rac troi ndi xuét hién trong ving
anh nay. Mot nguyén nhan quan trong nita la cac sy phirc
tap ctia moi trudng nude mat ty nhién ¢ cac ao hd va song
ngoi ¢ Viét Nam. Céc loai rac troi ndi s& d& bi 1an voi bun,
réu va cac chat ban khac néu da tréi ndi lau ngay, diéu nay
tryc tiép lam giam cac dac trung khi nhan dang. Cac loai
ric nay ciing rat d& mac vao cac loai thuc vat thuy sinh nhu
beo tay, luc binh... trdi trén song hodc moc gan bo, luc nay
phan 16n hinh anh cta cac loai rac s& bi che di lam giam
kha ning phat hién. Thuc té trén khing dinh rang viéc phat
hién céc loai chat thai tréi nbi dua trén camera quan tric
van con 1a mot bai toan chua dugc giai quyét toi wu ngay &
thoi diém hién tai [10].

Dé cai thién kha nang nhan dang thi mét trong nhimg
giai phap ti wu 1a két hop camera quan tric cing radar thu
phat séng & tAn sb 77Ghz dé phat hién cc vat thé xung
quanh [11]. Giai phéap nay két hop nhimg uvu diém cua radar
1a khong bi anh huong boi thoi tiét, anh sang, kha nang phat
hién dbi twong & pham vi xa va ca toc do chuyen dong cia
vét thé [12]. Tuy ¢6 nhiéu vu diém nhung vi gia thanh radar
phat hién chudng ngai vét con kha cao chinh 1a rao can lam
cho huéng tiép can nay chua phd bién khi trién khai ¢ Viét
Nam so viéc chi sir dung camera quan tric. Huéng tiép can
nhéan dang béng camera chinh la muyc ti€u cia nghién ctru
nay théng qua cic ndi dung cu thé sau:

e Thiét ké va danh gia mot mo hinh USV 1a mot may
thu réc trén mt nudc bang phuong phap Thinking design.

o Nghién ctru tap dir liéu FlIoW cung cac giai phap tang
cuong dir lidu bang phuong phap ghép anh ngiu nhién.

e Xay dung md hinh nhén dang rac thai nhya troi ndi
trén mat nude st dung kién trac mang YOLO v7.

e DPanh gia md hinh va dé xuét cac hudng trién khai.

2. Két qua nghién ciru va khao sat
2.1. Phuwong phdp Thinking Design

Thinking design hay Design thinking con dugc goi 1a
phuong phéap “Tu duy thiét k&” 1a mot phuong phép trién
khai cac thiét ké, san pham séng tao bao gébm céc qua trinh
nhan thire, xay dung chién lugc va kiém tra trong thyc tién.
Céc khai niém va cac budc trong quy trinh Thinking design

dugc xdy dyung théng qua cic nghién ctru trong nhiéu linh
vuc khac nhau nhung tap trung vao nhéan thic cia nguoi
thiét ké va hoat - dong thiét k& trong bdi canh thi nghiém va
ca trong thuc tién [13], [14]. Tu duy thiét ké dugc gan lién
v6i qua trinh sdng tao va doi méi cac san pham, dich vu
[45], [16] ciing nhu thiét ké cac tmg dung khoa hoc k¥ thuat
nhu robot hay céc thiét bi may méc sang tao [17].

Thinking 1a mét quy trinh gdm cac budc sau: phan tich
bdi canh; tim va tao khung van dé; tao y tuéng va giai phap;
tu duy sang tao; phac thao; mo hinh héa va tao mau; thir
nghiém; va danh gia [18]. Khi trién khai mot bude trong
quy trinh gép phai van dé khong thé giai quyét thi s& quay
tré vé bude truge do dé thuc hién lai hodc chon theo mot
hudng giai quyét khac. Didu nay dwoc lap lai cho dén khi
véan dé hién tai & mot bude duoc giai quyét. Quy tic quay
nguoc ndy chinh 14 4p dung phwong phap 1y ludn hdi t6
(abductive reasoning).

Céc dic diém ndi bat cua tu duy thiét ké bao gdm:

e Giai quyét cac van dé méi chua dugc xéac dinh.

e Ap dung cac chién lugc tap trung vao giai phap.

e Str dung 1y luan hdi té hiéu qua.

e Ung dung phuong tién md hinh hoa khong 16i, 6 hoa
khong gian, phac thao va tao mau [19]

Quy trinh thiét ké mot san phim vé&i phuong phap
Thinking design dugc dé xuat boi Hynes et al. [20] mo ta
theo Hinh 2. Trong qua trinh trién khai nghién ctru va ché
tao, nhom tac gia c6 dé xuét thém budc thir 10 1a Kiém tra
trong va sau qua trinh van hanh. Thong qua budc cai tién
nay, thiét ké va hiéu niang ctia mé hinh s& duoc danh gia lai
dé 1a co so cai tién cho cac thiét ké méi vé sau.

10.Kiém tra trong va sau
qud trinh van hanh
9.Hoan thi¢n
san phim

1.Phan tich vén dé,
boi canh mg dung

2.Tham khao cac
gidi phap hién co
3.Téng hop cac
phap cho san xuat giai phap kha thi
6.Kiém tra va danh 4.Chon lya giai phap
gia ban mau toi uu

5.Thiét ké ban mau,

7.Trién khai giai

ban thir nghiém

Hinh 2. Quy trinh thiét ké theo phuong phap Thinking design 6
cdi tién

2.2. Thiét ké mdy thu rdc trén mdt nuwéc WSCA

May vét rac WSCA 1a tén goi viét tat cia Water Surface
Cleaning Autobot — thiét bi don dep va thu gom rac ty dong
trén mat nudc. WSCA duge nhom tac gia thiet ke vao cuoi
nam 2021 v&i muyc ti€u 1a hoat dong trén mat nudc séng,
hé tinh va mat b1en song nhe, may c6 chic nang chinh 14
thu rac nhwa troi ndi trén bé mat nude [10]. O giai doan dau
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clia qué trinh thiét ké, thiét bi dwoc tich hop bo diéu khién
khong day tir xa thong qua tmg dung trén dién thoai thong
minh. Qua trinh thiét ké mé hinh nay dugc sy tham vén cua
cac chuyén gia tr UNESCO Viét Nam, thiét bi dang duoc
véan hanh thtr nghiém tai song Hoai thudc dia ban phd ¢
Hoi An, tinh Quang Nam. Qué trinh thiét ké cuia WSCA
duoc trién khai theo quy trinh Thinking design dugc trinh
bay ¢ Hinh 2. M6 hinh ban mau trong budc 5 duoc gia cong
theo ti 18 1:1 dé d4nh gi4 chinh xac nhat vé d6 nbi; kha ning
6n dinh trude song; toc do di chuyén thudn va nguoc chiéu
nudc chay; do bén cta cu tric va vat liéu ...

=
»

Hinh 3. Ban méu 3D va an thir nghiém cua W.SC/{ vdn hanh
thir nghiém tai cho noi Cai Rang, thanh pho Can Tho
Hién tai, hé théng nhén dang rac tu dong su dung kién
traic YOLO V7 vua dugc nhom tac gid xay dung thanh
cong s& duogc tich hgp vao mo hinh ¢ giai doan 2 cta du an
nghién ctru. Muc tiéu cua giai doan nay 1a phat trién WSCA
tré thanh mot thiét bi USV co ban tir ban tu dong tré thanh
tur dong hoan toan. WSCA s€ dugc van hanh trong cac ving
nude chay chdm hodc tinh trong dit lién nhu séng va cac
hd nudce dé lién tuc thu méi cac dit lidu quan tric bao g6rn
anh va video. Quy cach trién khai thiét ké mo hinh may thu
rac WSCA duoc trinh bay trong Bang 1 va mé hinh thiét
ké, anh van hanh dugc gidi thiéu trong Hinh 4 va Hinh 5.
Bing 1. Trién khai Thinking design trong ché tao WSCA
Quy trinh
Design Thinking

STT Quy cach trién khai

Tim hiéu yéu clu thiét ké, muc tiéu

8

Tai thiét ké san

Téi thiét ké san pham v6i ban vé chinh

phim thirc, kiém tra chét lugng gia cong
9 Hoan thién san|Xay dung ban huéng din van hanh va
pham hudng dan k¥ thuat

10

Kiém tra trong va
sau qua trinh van

Xay dung ban ghi thong tin céc sy cb
ky thuat va 10i van hanh cung nguyén

P}}ﬁn tich van d& va
boi canh ting dung

thiét ké, noi van hanh, thoi diém van
hanh, d6i tuong st dung, tinh chat
vung mat nudc van hanh v.v...

Tim kiém va tham
khao cac giai phap
hi¢n c6

Tim kiém trén céc bai bao khoa hoc,
tap chi khoa hoc k¥ thudt cung nhiéu
nguon thong tin trong va ngoai nudc

Téng hop chc giai
phap kha thi

Liét ké cac giai phéap thu rac trén mat
nudc

Panh gia va chon
lwra giai phap toi wu
de trién khai

Lap ban so sanh va danh gia cac giai
phap, so sanh doi chiéu vdi diéu kién
thuc té tai Viét Nam va noi ap dung

Thiét k& ban mAu,
ban thir nghiém

Thiét k& trén mé hinh 3D dé danh gia
chu truc, kich thudce cing mé phong
van hanh.

Thiét k& mé hinh that v6i cing kich
thude va trong lwong dé danh gia van
hanh thyc té

Kiém tra va danh
gia ban mau

Dua mo hinh van hanh thir nghiém véi
diéu kién thuc té

Trién khai giai
phap cho bén san
xuat

Chuyén giao ban thiét ké cho bén don
vi gia cong

hanh

nhén tao 151

—175m —

Hinh 2. Kich thudc ky thudt cia WSCA

2.3. Tap die ligu FlowW

Dt liéu cua tap FIoW duogc tac gia Yuwei Cheng cung
cac cong su tai Dai hoc Thanh Hoa, Dai hoc Bach khoa Tay
Bic, Trung Qudc phdi hop cing Vién k¥ thuat AI Quebec,
Canada xay dung bang cach thu thap cac dit liéu rac thai
tr6i ndi khi van hanh thiét bi USV mang tén SMURF20 do
nhom ché tao [10]. Mbi truong van hanh 1a cac ving nudc
tinh hodc chay nhe, loai rdc nhén dang chinh 1a céc loai rac
thai nhwa. Mot camera quan tric ¢6 dai nhay sang rong
(chip AR0230 va d6 phén giai cam bién 1 1280x720) dugc
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dit & phia trudc thiét bi s& chup va ghi hinh lai toan bo qué
trinh van hanh. Diéu kién vén hanh va thiét ké cua vi tri
camera ciia SMURF20 khéa tuong dong véi WSCA, diéu
nay dam bao cho hiéu qua ap dung cua tap dir liéu FlowW
voi WSCA.

Sau qua trinh thu thap va lam sach dir li€u, thi tap dir
liéu FlIoW-Img da dugc xay dung c6 2.000 hinh anh véi
5.271 chét thai nhya troi ndi duoc gan nhan. Tap dir li¢u
nay dugc chia theo ti 1& 6:4 cho tap hudn luyén (trong ing
1.200 anh) va tap kiém tra (800 anh) [10].

Céc loai rac troi ndi duge phat hién cé dién tich hién thi
niam trong 3 mirc, nhé hon 32x32 pixel, trong khoang
32x32 pixel dén 96x96 pixel va 16n hon 96x96 pixel.

2.4. Gidi thigu kién triic YOLO v7

YOLO (You Only Look Once) la mot md hinh mang
no-ron tich chap (CNN) duoc phat trién cho muc tiéu phat
hién, nhén dang va phan loai dbi tugng. YOLO duogc tao ra
tir viée két hop giita cac 16p tich chap c¢6 nhiém vu trich
xuit cac dic trung anh (backbone) va 16p fully-connected
(head output) dé tinh toan xac dinh toa do cua ddi tuong,
nhén dang déi tugng va du doan xac suit c6 ton tai doi
tuong hay khong.

Kién tric YOLO v7 duoc 2 tac gia 1a WongKinYiu va
AlexeyAB gidi thi¢u trong bai bdo YOLO v7: Trainable
bag-of-freebies sets new state-of-the-art for real-time
object detectors vao ngay 6 thang 7 nam 2022 [7]. Pay la
phién ban méi nhét trong tat ca cac phién ban YOLO timg
ra mét tinh dén thdi diém hién tai. Céc uu diém ndi bat nhat
ctia phién ban nay 1a c6 téc d6 suy ludn tinh toan nhanh hon
va d6 chinh xac cao hon so véi cac phién ban trudce theo
cong bd cua tac gia.

Budc dau trong quy trinh nhan dang 1a cac khung anh
s& duoc trich xudt didc trung thong qua backbone véi cac
mirc ty 1& giam dan d6 phan giai. Cac dic trung sau khi
dugc trich xuét s& dugc tong hop & phan kién tric FPN
(Feature Pyramid Networks). Tiép theo 14 bd loc dic trung
4p dung nguyén 1y kim tu thap dam béo can bang gitra do
chinh xac va tdc d6 xur ly. Cac dic trung két hop nay s&
chuyén dén phan Head cua kién trac, 1a noi YOLO du doan
cac bounding boxes cung vdi vi tri, nhan dang va phén 16p.
Giai doan cudi 1a xir 1y hau ky qua NMS (Non Maximum
Suppression) dé dua ra du doan cudi cing.

2.5. Gidi phap tang cwong dir liéu

Dé mé rong kich thude cua tap huin luyén thi giai phap
cua nhom tac gia la st dung 150 anh rac thai nhya da dugc
tach nén va ghép ngdu nhién vao cac vi tri trén mit nudc &
cac anh trong tap FIoW img. Viéc ghép ngau nhién nay
bao gém 3 bude xir Iy:

1. Céc anh tach nén nay s& duoc didu chinh ty 1& ngiu
nhién trong khoéng 16x16 pixel dén 124x124 pixel.

2. Ap dung ngiu nhién cac giai thuat xoay, 1at cho cac
anh tach nén nay.

3. Ghép céc anh vira xir 1y vao céc vi tri ngau nhién trén
anh mat nudc v6i do scale ting dan theo khoang cach tir
gan dén xa.

Anh ting cuong duge miéu ta & Hinh 6 va két qua ap
dung phuong phép ting cuong dit liéu tap dir liéu gbc 2000

anh da tang thanh 2800 anh (goi la tap FloWw+). Phuong
phap tang cuong dir liéu nay duoc ap dung trude giai doan
huén luyén. Nhom tac gia ciing ap dung céac phuong phap
tang cuong dir liéu trong giai doan huan luyén bao goém:
tang cuong ngau nhién cuong do mau HSV, chinh sira kich
thudce, kéo dan anh, 1at anh, ghép anh.

Scale
tang dan

Hinh 6. Gidi phap tang cuong dir liéu

2.6. Két qud thuwe nghi¢m
2.6.1. Cai dat chuong trinh

Nhom téc gid da tién hanh cai d3t hé thong chuong trinh
nhén dang rdc troi ndi tw dong bang ngdn ngir 1ap trinh
Python véi kién triic Yolo v7. Tat ca két qua nghién ciru
déu dugc thyc nghiém trén cung hé thong may tinh ¢6 cau
hinh nhu sau: CPU: AMD Ryzen 9 5900X; GPU: 2x
Nvidia GTX 1080Ti, 11GB GDDR5; RAM: 64GB DDR4;
Operating system: Windows 10; Python 3.8.8.

2.6.2. M6 ta dir liéu hudn luyén
Tép dit liéu la F|0W+’cé 2.000 anh cua tap FlIoW duoc
chia theo ti 1€ 6:4. Tap huan luyén c6 1200 b6 sung 800 anh
tang cudng dat tong 2000 anh, tap kiém thi c6 800 anh.
Ty 1€ giao nhau (IoU)
area(B, N By)
- area(B, U By;)
Bp la viing anh mé hinh du doan dbi tugng.
Bgt 1a ving anh chira di twong (theo nhan).
2.6.3. B¢g do dwoc sir dung trong mé hinh

Area of Overlap
IoU = ————
Area of Union

Hinh 7. Minh hoa IoU

Do chinh xac (Precision va Recall)
TP TP

TP + FP TP+ FN
True positive (TP): Nhan dang dung 16p dbi tuong.
False positive (FP): Khong nhan dang dang dbi tuong.
False Negative (FN): Nhan dang sai voi d6i trong dung.
Do chinh xac trung binh (AP)

Dinterp (r) = maxr’zrp(rl)

Precision = Recall =

n—-1

AP = Z(ri+1 - ri)pinterp (rn+1)

i=1
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(rl, 12, 13...,m) la cac cap do recall dugc xép theo thir
tu tang dan (i.e., 0.0, 0.1, 0.2, ... 1.0).

b6 do COCO

mAP 1oU=.50:..05..95: Trung binh mAP trén céac
ngudng IoU khac nhau (i.e., 0.50, 0.55, 0.60, ..., 0.95).

2.6.4. Két qua mé hinh
Két qué thu dugc tir mo hinh huén luyén dugc trinh bay
trong Bang 2 va két qua so sanh hi¢u nang véi cac phuong
phép khéc duogc trinh bay trong Bang 3
Bing 2. Két qua d chinh xdc ciia mé hinh
Precision | Recall | mAP@.5: | mMAP@.5..95 FPS:
0,805 0,766 0,788 0,356 17,6

Trong cac md hinh hoc sau nhu DSSD, RetinaNet,
YOLO v3, Faster R-CNN, FPN va Cascade R-CNN c¢ thé
théy, mé hinh DSSD dat duge tée d6 du doan nhanh nhét
la 28,6fps, trong khi do thap nhit 1a Cascade R-CNN
3,9fps. M6 hinh Cascade R-CNN dat dugc d6 chinh xac
cao nhat 1a 0,434 trén 46 do mmAP nhung khong dap tmg
dugc yéu cau tinh toan theo thoi gian thuc. Phuong phap
nhom tic gia dé xuit da cai thién dwoc do chinh xac
MAP@.5..95 1a 0,334 trén tap FloW va 0,356 trén tap
Flow+. Két qua huan luyén trén tap dir liéu ting cuong
FloW+ c6 d6 chinh xac mAP@.5 l1a 0,788 cao hon mirc
0,764 tén tap FloW. Két qua nay tét hon so v&i cac phuong
phap FPN, RetinaNet, YOLO v3, Faster R-CNN va DSSD,
déng thoi dat duoc tde do tinh toan l1a 17.6fps nhanh hon
so voi Cascade R-CNN. M6 hinh nhan dang nay phu hop
v6i hé thdng camera quan tric thoi gian thyc dugc tich hop
v6i may thu rac WSCA khi van hanh. Két qua nhan dang
duoc gidi thi¢u ¢ Bang 3 va Hinh 8.

Bing 3. So sanh do chinh xdc va téc dg xir Iy

mmAP | FPS
DSSD [22] 0,275 | 28,6
RetinaNet [23] 0,249 7,6
YOLO-v3 [24] 0,128 | 23,2
Faster R-CNN [25] 0,184 | 9,3
FPN [26] 0334 | 74
Cascade R-CNN [27] 0,434 | 3,9
mMmAP@.5 0,764
YOLO-v7 (Flow) MAP@5.95 0.334 17,6
MmAP@.5 0,788
YOLO-v7 (Flow+) 17,6
mMmAP@.5..95 0,356
i

e

! Bottle 0.93

Vg

Bottle 0.93

Hinh 8. Két qua nhdn dang thire nghiém

3. Két luan

Trong nghién ctu ndy, nhém tac gia da trinh bay mot
quy trinh thiét ké k§ thuat cho may thu rac trén mat nudc
WSCA tung dung phuong phép Thinking design. Panh gia
tinh hiéu qua cia WSCA 1a nhiéu kiém tra thuc nghiém
trong qua trinh van hanh. Cac két qua cho thay, viéc ing
dung phuong phap Thinking design gitp day nhanh duoc
qua trinh phan tich va thiét ké mé hinh. Bén canh do, viéc
thiét k& va gia 1ap mé hinh trong khong gian 3 chiéu gitp
danh gia cac thong sb thiét ké trude khi gia cong gitp
gidm chi phi nguyén vt liéu cho khau thu nghiém hoac
do 13i thiét ké. Ldi van van hanh s& dugc phén tich dé lam
co s& phat trién cac phién ban tiép theo cia WSCA.

Dé giai quyét vin d& nhan dang rac thai tréi ndi, nhém
tac gia da nghién ctru md hinh hoc sau tmg dung kién tric
YOLO v7 méi nhat hién nay. Tép dir liéu dugc su dung
la FIoW ¢6 chira 2000 anh dugc chup trong méi trudng
véan hanh tuong tuy véi WSCA, vé6i 5.271 chit thai nhya
troi noi duwoc gan nhan. Két hop véi phuong phép ting
cuong dir liéu, 800 anh tang cuong dd dugc thém vao
tap huin luyén. Dua trén két qua thuc nghiém, danh gia
YOLO v7 dem lai d6 chinh xac cao va c6 tdc do nhan
dang nhanh hon so véi cac phién ban trudc d6. P9 chinh
xac Precision dat 80,5%, Recall dat 76,6%, mAP@0.5
dat 78,8%, mAP@0.5...95 dat 35,6% vé&i FPS dat trung
binh 14 17,6

Nghién ciru ndy mé ra nhiéu hudng phat trién day hira
hen. Mét trong sb6 d6 1a hudng dén viéc thu thap cac hinh
anh rac nhua trong qua trinh van hanh cia WSCA dé tao ra
mot tap dir liéu moi, ddng thoi giup nang cao kha ning
nhéan dang va phan loai rac nhya trén mét nudc. Bén canh
dong gop vé tap dir liéu, nghién ctru di d& xuét duoc
phuong phéap pht hop cho bai toan thu thap rac troi ndi trén
mit nude dé hudng téi muc tiéu giam thiéu luwong rac nhya
khong 10 trong méi trudng hién nay.

Loi cam on: Nghién ctru nay dugc tai tro chi phi ché tao
may WSCAZ2.0 boi UNESCO Viét Nam thong qua Chuong
trinh Tim kiém Y tuong sang tao vi mét Pai duong khong
Nhya
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