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Toém tét - Thuat toan Faster R-CNN dwoc danh gia la mé hinh nhan
dang kha tbt vé& dg chinh xac phat hién va téc d6 phat hién. Da c6 nhiéu
nghién ctru danh gia vé do chinh xac mé hinh nay vai cac mo hinh nhén
dang khac. Tuy nhién, céc két qua do hau hét dwoc thue hién voi anh
dwa vao nhan dang khong bi nhiéu. Nghién ctru nay dé danh gia vé do
chinh x&c nhan dang ctia mé hinh & trang thai binh thuwdng va nhiéu.
Dé thyc hién viéc nay, tac gia da huén luyén cho mé hinh nhan dang
10 loai hoa va sau d6 cho nhén dang voi 4 trang thai khac nhau:
Anh c6 anh sang tét; anh bj che khuét 1/3; 1/2; anh thiéu anh sang.
Phan tich phuong sai ANOVA (Analysis of variance) va tric nghiém s
khac biét nhd nhat LSD (Least Significant Difference) bing phan mém
SPSS 20.0 dé& danh gia do chinh xac nhan dang trong 4 trang thai. Két
qua cho thay, d6 chinh xac clia thuat toan phu thudc rat nhiéu vao mirc
dé nhiéu; dd chinh xac nhan dang dat 99,28%, 78,46%, 40,36% va
62,38% twong (rng v&i 4 trang thai & trén.

T khQa - Tri tué nhan tao; thi giac may tinh; deep learning; nhan
dang doi twong; xtr ly anh.

1. Pit van dé

Nhitng nim gin day, viéc img dung cac mé hinh Deep
Learning vao trong thyc té dugc nhiéu nha khoa hoc quan
tam tham gia nghién ctru, ndi troi trong d6 1a mé hinh mang
no ron tich chap (Convolutional Neural Networks, CN N)
[1], [2], [3]. Mot tng cur vién sang gid dé giai quyét cac van
dé nhu: xur 1y dir lidu ddu vao 16n, xir 1y online, ning cao
d6 chinh xac va xur 1y nhidu dau vao. Pé thuc hién dugc
nhitng yéu cau trén mé hinh CNN ciing trai qua cac cai tién
cu thé: Mang no ron tich chip khu vuc (Regional
convolutional neural networks, R-CNN) [4], [5]; Mang no
ron tich chdp khu vuc nhanh (Fast region-based
convolutional neural networks, Fast R-CNN) [6]; Mang no
ron tich chiap khu vyc nhanh hon (Faster region-based
convolutional neural networks, Faster R-CNN) [7], [8].

Trong d6, m6 hinh Faster R-CNN khdng dung thuét toan
tim kiém chon loc dé 1€iy ra cac khu vuc, ma né thém mot
mang CNN méi goi 13 mang d& xuit khu vyc (Region
Proposal Networks, RPN) dé tim cac khu vuc [7]. Péu tién
ca birc anh dwoc cho qua md hinh huan luyén trude dé 1iy
ban d6 dic trung. Sau d6 ban d dic trung duge dung cho
RPN dé 1iy duoc cac khu vue, sau khi ldy duge vi tri cac khu
vuc thi thuc hién tuong tu Fast R-CNN [6].

Mot két qua thir nghiém vé thoi gian cia R-CNN [9]
duoc thé hién tai Hinh 1. Hinh 1 cho thdy, mo hinh Faster
R-CNN nhanh hon hin cac dong R-CNN trude do, vi vay
¢6 thé ding cho nhan dang ddi twong & thoi gian thue.

Do chinh xac nhan dang 1a mot yéu té quan trong cua
md hinh khi mg dung véo trong thuc té, khi ddu vao bj
nhiéu (nhidu: hinh anh trong méi trudng trdi tbi, troi mua
hoic anh bi che khudt mot phan...) né anh hudng dén qua

Abstract - The Faster R-CNN algorithm is currently among the state-
of-the-art in term of its speed and detection accuracy. However, most
research on the accuracy of this algorithm is about noiseless images.
This study, hence, conducts an accuracy assessment of the
algorithm with both noisy and noiseless images. To this end, the
algorithm is trained to classify ten flower species. Experiments are
then implemented on images in four cases; images with non being in
shadow, with ratio of 1/3, 1/2 of partially being in shadow and with
totally being in shadow. Performance of the algorithm, via SPSS 2.0
software, is then analysed based on analysis of variance (ANOVA)
and least significant difference (LSD). Experimental results show that
the algorithm accuracy depends heavily on noise level. Detection
accuracy achieves 99,28%, 78,46%, 40,36%, and 62,38% in cases
of non being in shadow, 1/3, 1/2 of partially being in shadow, and
totally being in shadow, respectively.
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trinh nhan dang nhu thé nao? Trong nghién ctru nay s cho
thay dugc sy anh hudng cua nhiéu ¢ dau vao 1én d6 chinh
xac trong nhan dang.
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R-CNN
SPP-Net
Fast R-CNN 2.3

Faster R-CNN| 0.2
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Hinh 1. Thir thoi gian R-CNN

Pé thuc hién nghién ciru trén, tac gia tién hanh huan
luyén cho m6 hinh Faster R-CNN nhan dang muoi loai hoa
khéc nhau, vi loai hoa rat phd bién va dé tiép can nén sé
thuén lgi trong qua trinh thu thap dir liéu dé phuc vu cho
viéc nghién ciru. Hon nita, tic gia mudn huéng dén tng
dung md hinh nay vao phuc vu trong nganh lam nghiép,
mudn hudn luyén md hinh ndy dinh danh céc loai ciy rimng
tir hoa, 14, than... Boi vi mudn dinh danh dwge mot sb loai
cay rung thi hi¢n nay phai nho dén cac chuyén gia méi dinh
danh duge. Ngoai ra, rng dung cac md hinh nhan dang dinh
danh cho céc loai cdy rimg hay nhan dang cac loai dong vat
van chua dugc ap dung phuc vu trong nganh 1am nghiép.
Viéc diéu tra, kiém ké tai nguyén rimg hién tai dang rat can
su hd trg ciia cong nghé hién dai dé giai quyét nhitng kho
khan trong cong tac quan ly tai nguyén rung, cong viéc ma
lau nay hau nhu do con nguoi thuc hién. Dé viée ung dung
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vao thyc té mang lai dwoc hiéu qua tét thi ciing can c6 cac
danh gia trong qua trinh thuc nghiém.

2. N§i dung thuc hién

D¢ thyc nghiém mé hinh dat két qu tét thi qua trinh thu
thap tag dir liéu dé huan luyén cho mo hinh hoc 1a rat quan
trong. O nghién ciru nay, tac gia chon thuc nghiém nhan
dang cho muoi loai hoa nén viéc thu thép dir liéu chu yeu
duoc lay tir mang internet thong qua trang tim kiém Google.
bay ciing 1a mot thuén loi trong qud trinh nghién ciru.

2.1. Thu thdp di¥ ligu va gan nhan cho céc loai hoa

Téng sb hinh anh thu thap dé huén lyyén mo hinh la
506 (anh) [10]. Céc loai hoa dugc gan sb thur ty va dugc
chia thanh hai tp: tap day mé hinh hoc (train) chiém 80%
trong téng s6 hinh anh; con lai tip kiém tra mé hinh (test)
chiém 20%. Tap hinh anh trong train va test dugc chon mot
cach ngau nhién.

Dit liéu sau thp thap (train va test) dugc dua VéOr phﬁn
mém Labellmg d¢ gan nhan. Trong moi hinh anh ta lay cac
khu vye RPN r6i gan nhan nhu Hinh 3.

S6 luong hinh anh tirng loai hoa thu thap va gan nhan

. SEIgEee

dugc thé hién chi tiét tai Bang 1.
Bdang 1. Bang thu thdp diz liéu cac loai hoa va gan nhan

. 6 lugng  Sé Sé )
SO |, L ~
ITén Iuong | luong | luong | Tén gan nhin
TT | . 2 .
loai hoa tong train test
1 | Cau! 55 44 11 |Hydrangeas
2 | Cac? 50 40 10 |Chrysanthemum
3 | Tién? 41 33 8 |Gerbera
4 | Duong* 45 36 9 | Sun Flower
5 | Hdng’ 57 46 11 |Rose
6 | Ly 55 44 11 |Lily
7 | Mai’ 51 41 10 | Apricot Plossom
8 | Sen? 55 44 11 Lotus
9 | S’ 56 45 11 |Porcelain Flower
10 | Tién'® 41 33 8 | Narcissus
Téng 506 406 100 |10 (loai hoa)

Chii thich: 1) Hoa cam ti cdu; 2) Hoa Ciic; 3) Hoa dong tién;
4) Hoa huong duong; 5) Hoa hong; 6) Hoa ly; 7) Hoa mai,
8) Hoa sen; 9) Hoa sur; 10) Hoa thiiy tién

(o NN B JN B

Hinh 2. Thu thip dit liéu hoa hong va hoa hiréng dwong

labelimg CAFaster R-CNN\models\research\object_detection\images\train\caul jpg - o X
my 4 H
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Hinh 3. Gdn nhdn cho hoa héong va hoa cim tii cau

2.2. Moi trwong thuce nghiém mé hinh

Téac gia thuc nghiém trén may tinh PC mqin H310; Bo
xu ly (CPU): Core 17 8700es 6 nhan 12 luong; BO nho
(RAM):16GB bus 1600GHz; O ctimg (SSD): 240GB; Card
d6 hoa (VGA): GTX 1060.

2.3. Hudn luyén cho mé hinh

M hinh Faster R-CNN huin luyén nhan dang cho
mudi loai hoa c6 kién trac nhu sau: Lép tich chap c6 kich
thude 3x3; 16p lay mau (Rol pooling) c6 kich thudc 7x7;
ham kich hoat ReLU (thdng qua thu vién Keras) [11]; kich
thudce kernel 7x7x512.
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B Ansconds Prompt - python train.py -

logtostderr -~tran_dir=training/ -- pipeline_config_peth=tr

a)

M Anaconds Prompt

b) R ACiEane (en et
Hinh 4. a) Qud trinh bt diu hudn huyén dit liéu mo hinh;
b) Qua trinh ket thuc huan luyén dir liéu mo hinh
Trong qué trinh huin luyén thi viéc ding huin luyén
chp mo hinh tac gia dya vao do thi tensprboard, biéu do
mat mat theo thoi gian trong qua trinh huan luyén.

|

-10.00k 10.00k 30.00k 50.00k
Hinh 5. Biéu dé madt mat theo thoi gian ciia mé hinh

Hinh 5 cho thay, tir budc 25000 tré di thi do mat mat

khi huan luyén dao dong trong khoang tir 0 dén 0,06. Nhu

véy, khi huén luyén dén bude nay thi c6 thé ding huén

luyén cho mo hinh hoc. Theo Hinh 4b tac gia dung huén
luyén mf) hinh & bu(’rg: 45555 va nhan dugc két qua 010214,
1a @6 mat mat khi huan luyén. Trung binh thoi gian dé€ huan
luyén mot buéde 1a 0,300 (gidy/step).
2.4. Thyc nghi¢m mé hinh

Hinh anh dua vao cho mé hinh nhan dang duoc tac gia
chup tir thyc t€ va chup cat tir nguon video trén Google. S6
hinh anh dugc dua vao nhan dang la 487 (anh) [12], két qua
nhan dang qua mé hinh dugc tac gia chup va luwu lai tai [13].
2.5. D¢ chinh xdc trong qud trinh nhdn dang

) Do chinh xac cla qua trinh nhan c}ang (jua ya‘lo sf) mau
(s6 anh) nhén dang dung chia cho tong s6 mau (s0 anh)
kiém chiing dua vao.
SMNDbD
TSMKC *
Trong d6: BCX: D§ chinh x4c qua trinh nhén dang;
SMNDBD: S6 miu nhan dang dung;
TSMKC: Téng sb mau kiém chimg dwa véo.

2.6. Danh gia dp chinh xdc nhdn dang (DCX) trong
4 trang thadi moi truong

Pé danh gia sy khac biét vé do qhinh xég: nhan dang trong
4 trang thai moi truong c6 ¥ nghia vé mét thong ke hay khong,
tac gia tién hanh phén tich phuong sai ANOVA (Analysis of
variance) va trac nghiém sw khac biét nho nhat LSD (Least
Significant Difference) bang phan mém SPSS 20.0

PCX(%) = 100

3. Két qua thye nghi¢ém mé hinh

Quy uéc dbi voi két qua nhan dang: Két qua nhan dang
dung 1a két qua nhan dang ding véi mau kiém ching dua
vao; Két qua nhan dang sai 1a két qua nhan dang khong
dung v6i mau kiém chimg dua vao; Khong nhan dang duoc
1a két qua khong cho két qua nhan dang cta loai nao hoac
cing mot mau kiém ching nhung cho ra két qua nhan dang
tir hai loai khac nhau tré 1én.
3.1. Két qua thwe nghi¢m nhin dang trong méi truong cé
dnh sdng tot

Két qua nhan dang cia md hinh khi hinh anh & méi
truong c6 anh sang tét duoc thé hién ¢ Bang 2. Nhin vao
Bang 2 ta thiy, & 6 mau do 13 tong s mau kiém chimg dwa
vao 139 miu, 6 mau xanh day 1a s mau ma mo hinh nhan
dang dugc 138 mau. Nhu vay, & trudong hop nay do chinh
xac tong thé cia mo hinh 14 99,28%. Trong do, ¢ 9 loai ¢6
d6 chinh xac nhan dang 1a 100%, con lai loai hoa cic ¢6 do
chinh x4c 88,89% v&i 9 miu dua vao thi nhan dang dugc
8 mau, 1 mau khong nhan dang duoc va téng sé mau khong
nhén dang duogc ¢ trudng hop nay 1a 1 miu.

Bdng2. Bang ma trdn danh gid dé chinh xac két qua nhdn dang trong méi trweong ¢ anh sang tot

Day la cac loai dugc nhan dang qua mo hinh
g Cau | Cic Tién |Duong | Hong Ly Mai Sen Su Tién | Téong
£ |[Nhan dang ding 12 8 14 11 15 14 12 22 18 12 138
= Nhan dang nhim 0
m% Khoéng nhén dang 1 1
S |Téng 2 [ o 4 | 5 | [ 2| 2 [ 18 [ H
D¢ chinh xac 100% | 88,89% | 100% | 100% | 100% | 100% | 100% | 100% | 100% | 100% |99,28%
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3.2. Két qua thuc nghiém nhin dgng khi anh bi che khudt 1/3

Tuong tu, Bang 3 ta c0, s6 mau kiém ching dua vao 1a
130 mau, tong s6 mau ma mo hinh nhan dang duoc 1a 102
mau, 21 miu md hinh khéng nhan dang duogc va 7 mau
nhan dang nham. Vay & truong hgp nay do chinh xac tong

thé cua mo hinh 1a 78,46%, 4 1oai c6 dd chinh xac 100%,
1 loai dat 70%, nhiing loai con lai c6 d6 chinh xéac dudi
70%. Riéng loai hoa ly c6 d6 chinh xéac thap nhét 27,27%
v6i 11 mau dua vao thi nhan dang dugc 3 con 8 mau khong
nhan dang duogc.

Bdng 3. Bang ma trdn ddanh gid dé chinh xac két qua nhén dang khi dnh bj che khudt 1/3

Pay la cac loai dugc nhan dang qua mo hinh
_§ Céu Cuc Tién | Duong | Hdng Ly Mai Sen Su Tién | Tdng
£ [Nhan dang ding 13 6 19 13 19 3 8 7 8 6 102
= Nhan dang nhim 1 1 2 3 7
% Khong nhan dang 2 8 3 1 3 4 21
E |réng 13 [ 9 o [ [ w [u [ ] w [ s [ H
bg chinh xac 100% | 66,67% | 100% | 100% | 100% |27,27% |66,67% | 70% |51,14% | 60% |78,46%

3.3. Két qua thwe nghi¢gm nhgn dang khi dnh bi che
khudt 1/2

0 Bang4ta CO tong s6 mau dua vao kiém ching 1a 109
mau, tong so mAu ma mé hinh nhan dang dugc 44 mau. Do
chinh xac tong thé ctia mo hinh 14 40,36%, khong co loai
nao dat d6 chinh xac 100%, loai hoa héng ¢6 d6 chinh xac

cao nhat 90%, loai hoa ly c6 do chinh xac thp nhat 0%,
11 miu dua vao thi 11 mau khong nhan dang dugc. Tong
s6 mau khong nhan dang dugc trong truong hop nay la
55 mau va c6 10 mau nhan dang nham. Khi anh bi che
khuat 1/2 thi ¢c6 hon mét nita sé anh mé hinh khong thé
nhén dang dugc.

Bdng 4. Bang ma trdn danh gid do chinh xac két qua nhén dang khi dnh bj che khudt 1/2

Day la cac loai dugc nhan dang qua mé hinh
_%‘? Céu Cuc Tién | Duwong | Hong Ly Mai Sen St Tién | Tong
£ Nhan dang dung 4 5 7 5 9 0 1 6 6 1 44
'S [Nhan dang nhim 1 5 1 1 2 10
% Khong nhén dang 7 3 6 1 11 10 2 6 9 55
Z |réng THEE 2 [ 2 [ [ [ 2] w [ H
bg chinh xac 36,36%)| 55,56% | 58,33% |41,67% | 90% 0% | 8,33% | 60% 50% | 10% |40,36%

3.4. Két qua thwc nghiém nhgn dang dnh trong méi
truong thiéu dnh sdng

Bang 5 ta 96, tf)ng sﬁ n}éu kiém chimg dwa vao nhan
dang la ~109 mau, tong so rr}éu mé{ mo hinh nhan dang duoc
l1a 68 mau. B9 chinh xac tong thé cuia mo hinh 1a 62,38%.

Trong do, cd 4 loai ¢6 dd chinh xac 100%, loai hoa st cd
d6 chinh xéc thap nhat 10% v&i 10 miu dua vao thi nhan
dang 1 mau, 4 mau nhan dang sai (hoa ly: 3 mau; hoa mai:
1 mau) va 5 mau khong nhan dang dugc. Trong moi trudng
thiéu anh sang thi c6 dén 34 mau mo hinh khong nhan dang
dugc va 7 mau nhan dang nham.

Bdng 5. Bang ma trdn danh gid dg chinh xac két qua nhan dang trong méi trirong thiéu anh sang

Day la cac loai dugc nhan dang qua mo hinh
_%f Céu Cuc Tién | Duong | Hdng Ly Mai Sen Su Tién | Téng
£ [Nhan dang ding 10 9 7 10 8 2 10 4 1 7 68
= Nhén dang nhim 2 4 7
£ [Khong nhan dang 4 7 6 7 5 5 34
Z |réng 0 [ 9 3 [ w0 [ s 8 o [ 12 [0 [ H
Do chinh xac 100% | 100% | 53,85% | 100% |53,33% | 25% | 100% |33,33% | 10% |58,33%]62,38%

3.5. D¢ chinh xdic nhin dang trong 4 trang thdi moi
truong

Két qua phan tich phuong sai ANOVA va tric nghiém
su khac biét nho nhat LSD vé két qua do chinh xac nhan
dang trong 4 trang thai moéi truong duoc trinh bay ¢ Bang 6.

Két qua & Bang 6 cho thiy, PCX cua két qua nhén dang
trong 4 trang thai khac nhau khac biét rét co y nghia vé mit
thong ké. Két qua tric nghiém LSD cho thay, DCX trong
trang thai c6 anh sang tot khac biét c6 y nghia vé mit thong
ké d6i voi cac truong hop con lai.

Bdng 6. Két qua phan tich phirong sai va tric nghiém LSD vé két qud nhdn dang

Trang thai moi truong Mirc y nghia LSDo,0s
Anh sang tét Che khuét 1/3 | Chekhuét 1/2 | Thiéu 4nh séng )
DPCX (%) 99,28+3,5¢ 78,46+24,7° 40,36+28,1° 62,38+34,7% 0,000 23,17

Ghi chii: Cdc ki tw khéc nhau trén cing mot dong thé hién cdc s6 liéu khdc biét ¢6 y nghia thong ké
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4. Két luan

Véi 506 hinh anh dé huén luyén cho mé hinh Faster
R-CNN hoc nhan dang, két qua sau thuc nghiém cho thiy
DCX nhén dang tong thé ciia mé hinh giam dan khi do
nhiéu diu vao nhan dang tang 1én nhu khi anh bi che khuAt
1/3 thi c6 @6 chinh xac nhan dang 78,46% con khi anh bi
che khudt 1/2 thi 6 chinh x4c nhan dang 40,36%, s6 mau
ma md hmh khong nhan dang dugc cling tang tuong img
12 21 miu va 55 mau. Dbi véi anh trong m01 truong thiéu
anh sang thi do chinh xac 62,38% véi 34 mau khong nhan
dang dugc. Nhu vdy, véi anh dua vao nhan dang khong
bi nhiéu thi mé hinh cho két qua nhan dang chinh xéc cao
nhat voi 99,28% chi ¢6 1 mau khong nhan dang dugc. Su
khac biét vé PCX nhan dang trong 4 trang thai moi truong
nghién ctru rat cé ¥ nghia vé mit thong ké. Vi két qua
nay chiing ta c6 thé tmg dung mé hinh dé nhan dang cac
h¢ dong thyc vat ring phyc vu trong giang day va nghién
clru, dic biét 1a cong tac kiém ké, théng ké tai nguyén
rimg. Hién nay, trong cong tac diéu tra va kiém ké tai
nguyén rirng, viéc nhan dién cac loai thyc vat, dong vat,
con tring, ... cha yéu do con nguoi thyc hién. Day 1a mot
cong viéc that sy vét va khi cong viéc diéu tra thuong
duoc thuc hién trén mot dién tich 16n va sb luong diéu tra
nhiéu. Hon nita, cac chuyén gia phu trach cac linh vuc
chuyén mon vé viéc dinh danh céc loai thyuc vat, dong vat,
cbn trung, .. . khong nhiéu, cac don vi quan ly tai nguyén
rimg dang thiéu cic chuyén gia gioi. Do o, rat can sy hd
trg tir cong nghé hién dai nhu tri tu¢ nhan tao trong viéc
nhéan dang, dinh danh cac loai dong thyc vat, viéc lam ma
lau nay déu do con nguoi dam nhan. Viée lam nay trong
tuong lai néu do cac drone thuc hién s& mang lai nhiéu
thudn lgi va hiéu qua hon.

Nhitng han ché ddi voi nghién ctru nay: Thir nhat, moi
truong thyc nghiém cé cdu hinh chua da manh nén chua
thé thuc hién dugc khi dit liéu dau vao co dung lugng 16n.
Thir hai, chua dénh gia dwoc anh huéng vé khoang cach
chyp anh dén d6 chinh xac nhan dang ctia mé hinh. Thi ba,
chua c¢6 cac nghién ctru twong tu dé tac gia dwa ra danh gia
vé tinh hiéu qua trong nghién ciru nay.

Loi cdm on: Nghién ctru nay duogc tai tro boi Trudng Dai
hoc Su pham K¥ thuat — Pai hoc Pa Neclng cho dé tai
ma s6 T2019-06-130, cha nhiém dé tai: Nguyén Vian Nam,
nam 2019.
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