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T0M TAT Théi quen dn uong khong hop ly 1a mgt trong nhiing Yéu té nguy co hang dau dan dén tir vong va ganh ngng
bénh tat toan Cau Viéc duy tri duot mot ché d¢ dn lanh manh trong sudt cuge doi sé gitip phong tranh duot nhiéu nguy co bénh. Pé
c6 ché dg an uong lanh mgnh can ndm ré nhitng gid tri dink dwrong cra cac thuc pham ciing nhu cdch lya chon thuc phdm cho cac
bifa dn. Hé théng nhdn dang thuc pham tur dong va du dodn dinh dudng cua thuc phdm ngay cang can thiét nham cung cdp diroc
mét ché dé an lanh manh chinh 1a chia khéa dé gidi quyét cac Vvdn dé dinh dwong bao gom cd thira, thidu dinh duong va thiéu vi
chdt dinh dudng. Trong nghién cizu ndy, ching toi dé xuat hé thong khdng ch7 cé thé tur dong nhan biét cac thyuc phdm ma con cé thé
cho phép wéc tinh gia tri dinh duong cia ching, 1am cho ching héiu ich trong viéc Idp ké hoach dn udng sao cho phit hop véi ché
dé an uong cua nhitng nguoi khac nhau. Chung t0i thuc hién thu thdp co so diF ligu anh thuc pham cho hé théng nhdn dang thuc
phdam phuc v hugn luyén va phat hién 17 logi thuc phdm phd bién. Bén canh do, ching téi dé xuat md hinh mang noron tich chédp
(Faster R-CNN) si dung kién tric AlexNet va VGG16 trong nhégn dang hinh dnh thuc phdm va goi ¥ gia tri dinh dudng cua thuc
phdam. Két qua thuc nghiém cho thdy phirong phdp ciia chiing t6i cho két qua nhdn dang hiéu qud trén hau hét cac logi thuc pham.

Tir khéa: Faster R-CNN, mang noron tich chdp, nhdn dang hinh dnh thuc pham.

I. GIOI THIEU

Sy xuét hién ngay cang nhleu cua thuc pham ché bién, tbc do do thi hoa cao ciing véi su thay dbi 16i séng kéo
theo su thay doi trong cach an uong, ngay nay con nguoi tiéu thu ngay cang nhiéu cac thic an giau ndng luong, chat
béo, duong tu do, mudi. Viéc lap ké hoach an udng ciing phan nao cho ban thiy dwoc nhiing chat dinh dudng ma ban
nap vao moi ngay, tir ¢ can bang dinh dudng trong chinh bita an cia minh tranh trudng hop bod sung qué nhiéu lam
anh huong dén suc khoe. Vi vay, viéc phat hién, nhén dang hinh anh thyc pham dé dwa ra cac goi y vé cac thanh phan
dinh dudng ctia thuc pham tré nén can thiét.

Trong thoi gian gan ddy, nho c6 sy phat trién manh mé vé kha ning tinh toan cia cac thé hé may tinh hién dai
cling nhu su bung nd vé dit lidu théng qua mang ludi Internet, ta da chimg kién nhidu sy dot pha trong linh vuc may
hoc, dic biét 1a trong linh vyc thi gidc may tinh. Sy phat trién virot bac cua cac phwong phap hoc sau da giup thi giac
may tinh dat dwgc nhitng thanh tyu dang ké trong linh vyc nhan dang anh, trong dé c6 bai toan nhan dang thuc phém.
Noi dung trinh bay trong bai bao gdm gidi thiéu cac cong viée lién quan; thu thap va xay dung co s dit liéu anh cho hé
thong nhan dang 17 loai thyc pham; ng dung mé hinh mang Faster R-CNN phat hién ddi tugng trong anh; mot s6 két
qua thyc nghiém dat duogc.

Céc nha nghién ciru d khong ngimg cb gang phat trién va cai thién mo hinh hoc sdu nham ngay cang nang cao
chat lugng nhan dang anh hon. Mic du trudc ddy chua co bat ky hé thong nhan dang thanh phan thuc phim chuyén
dung nao, nhung da c6 nhiéu cach tiép can dé nhan dang hinh anh thyc pham trong qua khir s& duoc dé cap ngin gon
vé nhitng hé thong tiéu biéu dudi ddy. Pau tién 1a nhém nghién ctru cua Yang [1] st dung thuét toan STF (Semantic
texton forests) ung dung trén 61 loai thuc phiam duya trén tap anh thirc an nhanh (Pittsburgh Fast-food Image Dataset)
va két hop n6 voi md hinh SVM cho két qua chinh xac dwoc 28,2 %. Nhom Matsuda [2] st dung phuong phap md hinh
bién dang phan phdi (Deformable part model) dé xir 1y trich chon dic trung, st dung cira sb truot trén anh theo dinh
dang kim ty thap va ap dung mé hinh SVM dé phan loai déi tugng. Ho dat dugc 55,8 % cho phuong phap nhan dang
nhiéu ddi twong va 68,9 % cho phuong phap nhin dang mot ddi twong, cai thién dang ké so véi nhitng nghién ciru
truge day. Tuy nhién, cac nghién ctru trude day déu duya trén cac bo trich xuét dic trung dwoc xac dinh mot cach thu
cong, ching han nhu mau sic hoidc két cau. Do do, két qua tur cac cong trinh nghién ctru nay khong danh gia duoc hi¢u
suat trong the gidi thue do cac diéu kién khac nhau trong thuc té xdy ra. Vi sy ra doi cia mang noron tich chap l1a sy
lya chon tdi wu trong bai toan nhan dang anh. Nhém Yanai [3] cong khai nghién ciru ctia ho dya trén mo hinh mang
noron tich chap thuan tay va dat dwoc két qua 1a 72,26 % trén tap anh UEC-FOODI00 (University of Electro-
Communications Food 100) dugc xuit ban cong khai vao nam 2012, day 1a d¢ chinh xac cao nhat ma ho 1am duoc tinh
tai thoi diém d6. Vao nim 2014, mot phién ban mdi hon dya trén tdp anh UEC-FOOD100 ciing duoc xuét ban, tap anh
UEC-FOOD256 (University of Electro-Communications Food 256) chira 256 loai thuc phiam khac nhau trong khi véi
tap anh UEC-FOOD100 thi chi chira 100 loai va dat dugc do chinh xéac 1a 67,57 % trén tap nay.

I1. CONG VIEC LIEN QUAN
2.1. Mang noron tich chdp (CNN - Convolutional Neural Network)

Mang noron tich chép (CNN - Convolutional Neural Network) 1a mét trong nhirng mo6 hinh mang phd biép
trong cac hé thong nhén dang. Mang CNN c6 kha nang xay dung lién két chi sir dung mot phén cuc bo trong anh ket
noi dén nut trong 16p tiep theo thay vi toan bo anh nhu trong mang noron truyen thang. Cac 16p co ban trong mdt mang
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CNN bao gém: l6p tich chap (Convolutional); 16p léy mau (Pooling); 16p kich hoat phi tuyén ReLU (Rectified Linear
Unit) va 16p két noi day du (Fully connected).
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Hinh 1. C4u triic ciia mang noron tich chép

Hinh 1 mé ta cau triic ciia mang noron tich chap. Trong mo hinh mang noron tich chap lan truyén thing thi mi
noron dau vao cho mdi noron diu ra trong cac ting tiép theo, mo hinh nay goi la mang lién két day du (Fully-
connected). Cac tang lién két duoc véi nhau thong qua co ché tich chap, tang tiép theo 1a két qua tich chap tir tang
trude do, nho vay ma ta c6 dugc cac két ndi cuc bo. Nhu vay mdi noron & t?mg ké tiép sinh ra tr két qua ctia mat na
chép ap 1én mot vung anh cuc bd ctia noron trude do.

2.2. Faster R-CNN

R-CNN dugc gidi thidu 1an dau vao 2014 boi Ross Girshick va cac cong su & UC Berkeley. Kién trac cia R-
CNN gdm 3 thanh phan: ving d& xuét hinh anh (Region proposal); trich loc dic trung (Feature Extractor) va phén loai
(classifier). Mot nhuoc diém cua phuong phép nay 1a cham, doi hoi phai vuot qua nhiéu module doc lap trong d6 co
trich xuét dic trung tr mot mang CNN hoc sau trén tung ving d& xuét hinh anh duoc tao boi thuat toan dé xudt ving
chira anh. Nam 2015, mang Fast R-CNN ra doi voi su dot pha trong phuong phap st dung bang cach st dung mot
single model thay vi pipeline dé phat hién ving va phan 16p cuing lic. Ngay sau d6, Shaoqing Ren [4] va cic cong su
dé xuit mang Faster R-CNN cai thién hon nira vé téc do huin luyén va nhan dang. Faster R-CNN 1a mot thuat toan dé
tim kiém vi tri ciia vat thé trong anh. Thudt toan niy s& c6 dau ra la nhitng hinh hdp, ciing vdi vat thé bén trong hop do
la gi. M6 hinh mang Faster R-CNN dugc mo ta theo Hinh 2.
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Hinh 2. Kién tric mé hinh mang Faster R-CNN [5]

Theo [5] Faster R-CNN ¢6 toc d nhanh hon 10 1an so véi Fast R-CNN va hon 200 lan so véi khi chay bing
thuét toan R-CNN. Két qua thuc nghiém dugc tac gia trinh bay trong Hinh 3.
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Hinh 3. So sanh thoi gian cac thuat ton phat hién dbi tuong
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Trong noi dung bai bao, ching toi dé xuét phuong phap phat hién thanh phan trong anh thuc phim duya trén mo
hinh mang Faster R-CNN. Buéc ké tiép, ching t6i tién hanh so sanh va danh gia cac m6 hinh v6i myc dich tim ra mo
hinh tét nhét trong nhan dang. Mot trong nhiing 1y do can xét t6i tiéu chi nay vi c6 rat nhiéu truong hop mé hinh chay
t6t trén tap dit liéu chuan, nhung bi han ché trén tap di liéu thyc té do tinh phirc tap cta dit liéu. Bénh canh do, toc do
ciing nhu thoi gian xur ly dong vai tro quan trong trong cac ing dyng. Hon nita, viéc can bang gitra d6 chinh xac va toc
d6 xtr 1y ciing 1a mot thach thie. Pé danh gia cac yéu té nay, ching t6i sir dung cac d6 do dénh gia mo hinh cua bai
toan nhan dang d6i tugng nhim tim ra mo hinh c6 d¢ chinh xac cao nhat mg dung hi¢u qua trong bai todn nhan dang
anh thyc pham.

2.3. Kién triic mang AlexNet va VGGNet

AlexNet 1a kién trac mang noron tich chap dau tién dat pén méng cho cac kién tric mang noron st dung mang
noron tich chép. Krizhevsky cha d¢ cia Alexnet dé chién thang cudc thi ImageNet nam 2012 véi ti 1¢ 101 khoang
15,4 % tot hon han so v6i cac phuong phap duge str dung trude do. Kien tric moé hinh mang AlexNet dugc trinh bay
trong Hinh 4.
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Hinh 4. M6 hinh mang AlexNet [6]

Klen trac nay st dung 5 tang clia mang noron tich chap dé phan loai cho 1000 16p. Piém dic biét cia Alexnet
khong chi nam & cac tang ctia mang noron tich chap ma con 1a viéc sir dung cac ham kich hoat ReLU dugc chimg minh
1a cho téc d6 huin luyén hi€u qua hon so véi cac ham kich hoat khac trudc do. Kién tric ciia mo hinh nay dugc mo ta
trong Hinh 2.4. Pén nim 2014, VGGNet dimg hang hai trong cudc thi ImageNet 2014 va chi dung sau mang
GoogleNet.

ConvNet Configuration
A A-LRN B C D E
11 weight 11 weight 13 weight 16 weight 16 weight 19 weight
layers layers layers layers layers layers
Input (224 x 224 RGB image)

conv3-64 conv3-64 conv3-64 conv3-64 conv3-64 conv3-64
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maxpool
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conv3-256

maxpool
conv3-512 conv3-512 conv3-512 conv3-512 conv3-512 conv3-512
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Hinh 5. Kién tric cuia mang VGG16 [6]
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Kién trtc cta mang VGGNet duge mo ta trong Hinh 5 1a mot chuén thiét ké mang hoc sdu cta Visual Geometry
Group thudc dai hoc Oxford. M6 hinh nay don gian va c6 d6 sau hon so voi kién trac AlexNet. Tét ca cac ting cua
mang noron tich chap trong mé hinh nay gdm cé bo loc 3x3 véi bude nhay = 1, kich thude 18 = 1 va ting tong hop cuc
dai. Chinh diéu nay da lam giam s lugng céc tham sb ctia mang. Dya trén cac nghién ciru cua tac gia [7], [5] cho thiy
viéc rut trich ddc trung va nhan dang anh thyc pham dua trén kién tric AlexNet va VGG16 cho két qua tét. Vi vay,
trong ndi dung bai bio nay chung t6i dé xuit mé hinh mang noron tich chap (Faster R-CNN) sir dung kién tric
AlexNet va VGG16 trong nhan dang hinh anh thuc pham.
2.4. Dg do danh gia mo hinh

Do do mAP (Mean Average Precision) [8] theo chuan danh gia PASCAL VOC [9] duoc st dung dé danh gia cho cac
md hinh phat hién ddi tuong trong anh theo cong thire (1). Khac véi phuong phap do ludng theo d6 chinh xac thong thuong,
mAP cho phép chung ta kiém nghiém chét lugng cho céc tap anh khéng can bang vé s6 Iwong dir liéu cia timg loai mot cach
t6t hon. o thoi gian huén luyén mo hinh bang gid va thoi gian dy doén trén timg anh bang gidy.

Cong thac tinh do do mAP:

mAP = 32_, ‘”’("’ 1)

Trong d6 Q 14 s6 lugng 16p dbi twong (thanh phan thuc pham) c6 trong tap dir liéu, AP 1a d6 chinh xé4c trung
binh cua timg 16p dugc tinh bang cong thirc nhu sau:

1
AP = ; Zré‘{o,l,.._,n) Pinter (r) (2)

111. MO HINH PE XUAT

Trong cac md hinh nhan dang thyc phém trude day viéc nhan dang anh thyc phém duoc thuc hién hién béng
phuong phép trich xuit dic trung truc tiép tir anh déu vao sau do sir dung bo phan loai dé thyc hién nhén dang céac loai
thuc phdm. Tuy nhién, nhugc diém cua phuong phap ndy gap kho khan trong viée trich xudt ddc trung tir anh, do chinh
xéc trong nhan dang khong cao va c6 xu huéng giam dan khi sb luong anh dau vao tang 1én. Trong cac nghién ctru gin
day [10] [7] [11] d& minh ching viéc thuc hién nhin dang anh bang phwong phap Deep Learning s& c6 két qua tot hon
cac phuong phap trudc day va do chinh xac sé ting dan khi tap di liéu anh dau vao 16n. Do dé, chung t6i d& xuit md
hinh tong quat nhan dang thyc pham bang phuwong phap Deep Learning nham tdi uu hoa cong viée trich xuat dic trung
trén anh dau vao va ting cuong do chinh xac trong qué trinh nhan dang.
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Anh dau vao Faster R-CNN Két qua nhan dang

Hinh 6. M6 hinh téng quat d& xuét hé nhan dang anh thyc phdm bing phuong phap Faster R-CNN

Hinh 6 m6 ta qua trinh nhén dang duoc thyc hién bao g0m cac bude: (1) Huén luyén anh (jﬁu vao bang mo hinh
Faster R-CNN; (2) Thyc hién kiém thtr va tinh chinh cac trong s nham tim ra mé hinh t6t nhat; (3) Nhan dang anh
thuc pham dua trén mo hinh Faster R-CNN va danh gia d chinh xac.

Tir Hinh 6 ta thdy mo hinh mang Faster R-CNN va mang CNN déu c6 kién tric tong quat chung, cho nén mo
hinh van gdm ba giai doan chinh 1a giai doan huan luyén, giai doan danh gia va giai doan kiém thir, cic thanh phan
trong hai giai doan huin luyén va danh gia gom c6 bo trich chon dic trung va b phan loai, nhén dang va bd xac dinh
vi tri bao dong. Trong moi 1an hoc, cac danh gia s& dwoc chudn doan va so khép chit lwong cua moi pha va chon ra moé
hinh dy doan t5t nhét. Riéng v6i pha kiém thir, m6 hinh bét dau dy doan, tinh toan cac s liéu lién quan dén chét luong
md hinh va danh gia két qua cho mé hinh. Sau d6 mé hinh nay s& dugc tmg dung vao trién khai thyc té.

3.1. Phdt hién doi twong trong anh bang mé hinh Faster R-CNN: Cac bu6c thyc hién bao gdm:
1. B§ trich chon dac trung.

2. B6 phén loai va xac dinh vi tri bao dong: by phat hién d6i tuong (Object Detector) tiép nhan cac ban d6 dic
trung tir ca hai mang noron tich chap va mang RPN va dua qua cac tang lién két day du (FC Layers) dé thuc hién phan
loai ddi twong bang cac ham softmax va du doan toa d6 cua tang ddi twong d6 bang k¥ thuat hdi quy (bounding-box
regression).

3. Lya chon mo hinh c¢6 gia tri mAP cao nhét, tinh toan d6 chinh xac cho mé hinh.
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4. Lya chon mo6 hinh c¢6 d9 chinh xac cao dua vao nhan dang.

Tiép nhan S:éc ban d6 dic trung tlr d4u ra cua mang noron tich cheflp. Sau khi co dqu cac dac trung hoc sau (fea}ure
maps) tir cc tang tich chap dau tién (CNN), mang RPN sir dung ctra s6 truot trén ban do déc trung (feature map) dé rit
trich dac trung cho moi vung dé xuat. RPN dugc xem nhu 1a mdt mang noron ti’ch chéap ’déy da cung Iuc thyc hién hgi
nhiém vu d6 1a dy dodn toa d6 cho cac doi tuong (bounding box) va gan diém s6 0 (la doi tuong) hodc 1 (khong la doi
tugng) cho doi tuong do6 (objectness score).

3.2. Xay dung h¢ thong nhin dang

Bén canh d6, chung t6i xay dung hé thdng nhan dang anh thyc phim bao gdm 3 module:
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Hinh 7. Hé théng nhan dang anh thyc phim

Nhu Hinh 7 hé théng nhan dang céc thanh phan thyc phim trong mén an duge thiét ké theo mé hinh client-
server trong d6: Giai doan mot la giai doan giao di€n ngudi dung, cu thé 1a ung dung client trén dién thoai di dong va
website, quan 1y tuong tac ngudi ding nhu chup anh, chon anh giri 1én server va hién thi két qua nhan dang do server
giri vé. Giai doan hai 1a giai doan server quan 1y giao thirc giri/nhan dit lidu véi client, cu thé giao thirc dugc st dung
trong hé thong 1a giao thice HTTP/HTTPS. Server thyc hién xir 1y cac yéu cdu tir client, nhu quan 1y va phan phéi cac
ludng xir Iy doc lap, dam bao hiéu ning va chat lugng tinh toan nhan dang cho nhiéu client trong ciing mot thoi diém.
Giai doan ba, server con dam nhiém xay dung mé hinh, tinh chinh va quén 1y cac phién ban mé hinh nhan dang cho hé
thong va quan 1y dit liéu, bao gdm céc thong tin vé& thanh phan thyc phdm c6 trong mén an, mdi thanh phan déu c6 cac
thong tin chi tiét vé sb luong calo, protein, chét béo,....

IV. KET QUA THU'C NGHIEM
4.1. Méi truwong va div ligu kiém thiv

Ciu hinh thir nghi¢gm: Moi truong duoc sir dung dé huan luyén mo hinh nhan dang cac thanh phan thyc pham
mon an 1a may tinh véi vi xu 1y intel core i5, by nhé trong 16 GB, b xur 1y dd hoa GTX 1060 véi kich thude bd nhé 1a
6 GB, h¢ diéu hanh Ubuntu 16.04, ngon ngit Python véi framework 1a CNTK (Computational Network Toolkit). Sau
qué trinh tim hiéu va so sanh cac framework, ching t6i da quyét dinh chon CNTK lam cong cu cai dit trién khai (mg
dung cho bai toan nhan dang céc thanh phan trong dnh bdi Microsoft di tich hgp cac ma ngudn c6 sdn cho mo hinh
Faster R-CNN gitp giam thoi gian xay dung mé hinh huin luyén.

Tép di ligu hudn luyén: Do tip anh dung dé nhan dang thanh phin trong moén an khong co gan nhin sin nén
chiing t6i da ty gan nhén thi cong mot tip anh riéng dé sir dung tir cac hinh anh dwoc 14y trong tap anh Food-101 [12].
Tap anh Food-101 1a bo dit liéu hinh gdm 101 loai thyc pham (Hinh 8), mdi loai thuc phdm c6 1.000 hinh (t6ng hinh
trong tap anh 1a 101.000 hinh). Mdi mot 16p (class) trong tap anh c6 250 hinh dé kiém tra (test) va 750 hinh dé huin
luyén (training). Kich thudc tat ca cac hinh trong tap anh 1a 512 pixel.
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Tap anh ding dé nhan dang gdm 17 loai thanh phan khac nhau (goi tit 1a tap anh) nhu: banh mi, banh ngd, bun,
chanh, ca chua, ¢4, gi4, dau, hanh 14, hanh tiy, khoai tdy, nudc sdt, phd mai, rau hling qué, thit bo, thit heo, tuong ca,
xuc xich. Trong hé théng luu trit, tdp anh dugc chia thanh cac thu muc riéng biét: mot 1a tap tin anh, hai 1a tdp tin chira
c4c tAng twong ung véi cac ddi twong trong anh va ba 1 tap tin chira vi tri ctia cac d6i tuong c6 trong anh.

Chung t61 st dung lai tap anh da dugc xay dung tir m6 hinh mang Faster R-CNN. Tép anh cling gdm 17 loai
thuc pham khac nhau. H¢ thong luu trit cling dugc chia thanh cac thu muc nhu sau:

Thu muc géc: GOm cac thu muc chia cac tap anh voi tap dau duogc chia theo ti 1& 60 % anh huin luyén, 20 %
anh danh gia, 20 % anh kiém thir. Tap con lai véi 70 % anh huén luyén, 10 % anh danh gia va 20 % anh kiém thir. Thu
muc con: Thu muc chtra cac anh huin luyén, anh danh gid va anh kiém thtr nim riéng biét trong cac thu muc. Mdi thu
muc s& nhan tuong tmg hai tp tin, mot tap tin chira thong tin vé cac dudng dan toi anh, tap tin thir hai chira cac thong
tin vé timg ddi twgng c6 trong anh nhu vi tri cua ddi tugng trong anh, déi twong trong anh thudc ting nao.

Banh Bong Lan - 70.65 %

Sushi - 18.71 %

Banh Ran Ngot - 7.71 %

Banh Macarons - 2.53 %

Banh Cannoli - 0.06 %

Hinh 9. Hinh anh trén tap dit liéu va két qua twong tmg v&i dau ra cia mé hinh
Hinh 9 mé ta tmg dung chung t6i da xay dung thuc hién nhan dang hinh dnh véi cac loai thuc pham khac nhau
v6i két qua dau ra twong trng duge the hién bén canh.

Xic dinh tham sé hudn luyén: Ching t6i thyc hién huan luyén trén mo hinh Faster R-CNN sir dung kién triic
AlexNet va VGG16 v6i céc tap anh ti 1¢ 6:2:2 va 7:1:2. M6 hinh s€ dugc huén luyén trén anh dau vao co kich thude
512x512. Tuy vao kich thude dbi tuong chira trong anh ma chung ta s& chon cac hop miu (Anchor box) phi hgp. Theo
tinh toan, cac kich thuéc hop mau tuong ddi thich hop véi tip anh nay vai ti 16 (4, 8, 12) két hop véi 3 ti 1& (8x24,
16x16, 24x8) ta s& dugc 9 hop mau = (32x96, 64x64, 96x32, 64x192, 128x128, 192x64, 96x288, 192x192, 288x96)
g véi kich thude trén anh gbe. Piéu chinh ting softmax ctia mé hinh tmg véi 17 loai thyc phidm. Vé thuat toan tdi
uwu, mo hinh str dung thudt toan SGD dé t8i wu ham 13i. Véi tde dd hoc learning rate = 0.001 cho 10 14n hoc dau tién,
0.0001 cho 10 lan hoc ké tiép va 0.00001 cho cac 1an hoc con lai. Toan bd qua trinh huén luyén duogc thuc hién trong
30 lan hoc. Két qua huén luyén trén mo hinh Faster R-CNN str dung kién trac AlexNet va VGG16 vdi cac tap anh ti 1¢
6:2:2 va 7:1:2 nhu sau:

Mb hinh VGGI16 véi tip dnh 6 ¢ 6/2/2
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Hinh 10. Qua trinh hoc cia m6 hinh mang Faster R-CNN sit dung kién tric VGG16 trén tap dir lidu ti 1€ 6:2:2
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Mo hinh VGG16 véi tip anh fi 1§ 7112
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Hinh 11. Qua trinh hoc cia m6 hinh mang Faster R-CNN st dung kién tric VGG16 trén tap dit lidu ti 1€ 7:1:2

Hinh 10 va Hinh 11 biéu dién qua trinh hoc ctia m6 hinh Faster R-CNN, v&i loss 1a d6 13i trén tap dit liéu hun
luyén, mAP 1a d6 do duogc tinh trén tap dir liéu danh gia, ta théy gia tri 46 do mAP ngung tang khi m6 hinh da qua 12
14n hoc va sau d6 bio hoa, chung ta s€ sir dung mo6 hinh dwoc sao luu tai 14n hoc thir 12 1am mé hinh cho viéc danh gia
cho tap dir liéu kiém thir. Phuong phép twong tu ciing duoc 4p dung cho cdc mé hinh khac. Két qua nhan dang cua 2
mo hinh duoc trinh bay trong phan két qua thuc nghiém.

4.2. Két qud thwe nghiém

‘Chung t61 thue hién so sanh trén tap dit liéu huin luyén str dung cong thire (1) va (2) dugc trinh bay trong muc
2.4. Két qua nhan dang trén mo hinh Faster R-CNN str dung kién truc AlexNet va VGG16 véi cac tip anh ti 1€ 6:2:2 va
7:1:2 trén 17 loai thuc pham nhu sau:

Béng 1. So sanh két qua ting thyc phdm giita 2 kién triic AlexNet va VGG16 st dung do do AP

Thanh phan thyc AlexNet VGG16
pham 6:2:2 (% AP) 7:1:2 (% AP) 6:2:2 (% AP) 7:1:2 (% AP)
Banh my 43,66 28,75 55,35 47,08
Banh ngd 28,0 38,85 36,95 51,17
Bln 20,84 34,37 42,08 49,04
Chanh 35,63 29,03 33,6 40,32
Ca Chua 3,95 12,38 14,86 174
Ca 18,93 14,04 26,43 18,61
Gia bau 29,52 36,45 33,76 43,86
Hanh L& 7,23 6,12 6,17 54
Hanh Tay 6,27 14,54 9,35 16,56
Khoai Tay 45,86 37,58 57,12 52,11
Nudc Sot 43,04 51,83 51,14 48,75
Phé Mai 18,49 27,41 23,23 25,74
Rau Hing Qué 16,45 20,03 21,33 16,62
Thit Bo 2,43 4,07 3,25 7,13
Thit Heo 43,09 61,91 53,89 70,45
Tuong Ca 11,49 16,43 28,36 26,5
Xic Xich 17,87 25,82 27,52 26,41

Bang 2. Két qué so sanh d6 do mAP giira 2 kién trac AlexNet va VGG16

Kién truc AlexNet VGG16
MAP(%) 23,10 | 27,04 30,85 | 33,13

Dua vao két qua Bang 1 va Bang 2 cho thiy kién trac VGG16 cho chét lvong nhan dang tét hon hén so véi kién
trac AlexNet, trong d6 tap anh ti 1& 6:2:2 v6i kién trac VGG16 tot hon 7,75 % so vai kién tric AlexNet v6i cung tap
anh. Chit luvong twong tu dugce biéu hién trén tdp anh ti 1§ 7:1:2, kién traic VGG16 nhan dang tot hon toi 5,59 % so voi
AlexNet. Phin 16n chat luwong mo hinh trén kién traic VGG16 déu cao hon chat lwong trén kién trac Alex vé moi mat,
chimg minh raing VGG16 c6 kha ning chon loc ddc trung tot hon va chinh xac hon dua vao tinh chét hoc sau ctia mo
hinh véi 13 16p tich chép trong khi d6 AlexNet chi c6 5 16p tich chap. Hau hét két qua kiém nghiém trén tap dir lidu ti
1¢ 7:1:2 déu cao hon so vdi tap ti 1¢ 6:2:2 trén timg thanh phan thyc pham nhung c6 mdt s6 thanh phan tap 6:2:2 biéu
hién t&t hon nhu banh my, cé, khoai tdy, rau hing qué va tuong ca.
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10 7 Thoi gian

6.13

0.28 0.28 0.5 0.3

Faster RCNI - AlexNet - 6/2/2  Faster RCNN - AlexNet- 7/1/2  Faster RCNN - VGG16 - 6272 Faster RCNN - AlexNet - 7/1/2 M6 hinh

Thén gian huan luyeén (g16) Théi gian dir dodn trén timg dnh (gidy)

Hinh 12. Biéu db phén bd v& thoi gian thuc hién ctia cic mé hinh

_Trong Hinh 12, m6 hinh Faster R-CNN véi céc kién triic AlexNet, VGG16 1a co thoi gian tbi da tir 3 dén 6 gio
cho mdi 30 lan hoc khac nhau. Thong qua két qua vé thoi gian va do chinh xéac ctia bang s6 liéu chiing toi thay rang do
chinh xac cua cac mé hinh anh huong nhiéu vao mang co so khi rit trich ddc trung va phan mang phia sau dung dé xir
1y ddc trung ciing nhu ham tinh d¢ 16i khi huan luyén cta cac mo hinh.

V. KET LUAN

Trong nghién cttu nay, ching tdi thyc hién nhan dang va phan loai tw dong thuc phdm trong cac anh mau.
Ching t6i thuc hién thu thap co sé dir liéu anh thuc pham tir nhidu ngudn khéc nhau cho hé théng nhan dang thuc
pham va hoan thién xay dung bo co sé dit liéu anh phuc vy huin luyén phét hién di tuong thuc pham cho 17 loai phd
bién. Chung t6i da xay dyng hé théng nhan dang thuc phdm bang phwong phép Faster R-CNN. Két qua thuc nghiém
cho thay phuong phép dé xuat dat két qua chinh xac cao trong nhan dang mot s6 loai thuc pham phé bién. Trong
nghlen ctru sap t6i, ching toi tiép tuc cai tién tap dir li¢u phong pht hon so véi 17 loai tai thoi diém hién tai dong thoi
tang tbc d6 nhan dang cua phuong phap dé xuat. Mat khac, ching téi thuc hién so sanh, danh gia véi cac kién tric
mang khac (Yolo, Mark-RCNN,...) nham tim ra phuong phép tdi wu trong viéc cung cap thdng tin chinh xéac va hiéu
qua Ve gié tri dinh dudng cua cac loai thuc phim dé moi ngudi ¢6 ché d6 an lanh manh chinh Ia chia khoa giai quyét
cac van dé dinh dudng bao gém ca thira, thiéu dinh dudng va thiéu vi chat dinh dudng.
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FOOD IMAGE RECOGNITION USING DEEP LEARNING
Phan Anh Cang, Nguyen Thanh Hoang, Tran Ho Dat, Nguyen Van Hieu, Phan Thuong Cang

ABSTRACT: In appropriate eating habits are among the leading risk factors for death and the global burden of disease.
Maintaining a healthy diet throughout life will help preventing many risks of disease. To have a healthy diet needs to understand the
nutritional value of foods as well as how to choose foods for meals. The automatic food identification and nutritional prediction
system is necessary and is the key to solve nutritional problems including excess and lack of nutrition. and lack of micronutrients. In
this study, we propose the system which is not only automatically recognize foods, but also allows for an estimate of their nutritional
value, making them useful in star eating planning. to suit the diets of different people. We collected a food photo database for our
food identification system for training and found 17 common foods. In addition, we propose a convolutional neural network model
(Faster R-CNN) using AlexNet and VGG16 architectures in food image recognition and suggesting the nutritional value of food.
Experimental results show that our method provides effective identification on almost all foods.



