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MO DAU

1. Ly do chon dé tai

Thirc dn hang ngay 1a mot phan tit yéu cta cudc sdng. Thirc dn voi ché do
dinh dudng hop 1y s& dem lai strc khoe t6t cho con nguoi. Nguoc lai, ché d6 dinh
dudng khong hop 1y c6 thé dan t6i mot sb bénh Iy nhu tiéu dudng, béo phi, md
trong mau, tim mach.

Trong nhitg nim gin day, bénh tiéu duong (hay con goi 1a dai thio duong)
dang tr thanh van dé lo ngai 16n d6i voi gidi y khoa va ca cong dong.

Chi phi chita trj cho bénh tiéu dudng cling ngdn ngan sach kha 16n & cac
quéc gia.

Theo du kién ngudi méc tiéu dudong s& ting 1én khoang 7-8 triéu ngudi vao
nam 2025. Pay chinh 13 con s6 dang bao dong cho thiy toc do gia tang rat nhanh vé
sb lugng nguoi bénh. Nghiém trong hon, thuc trang bénh tiéu duong va tim mach
dang bi tré hoa do béo phi gy ra nhiéu bién ching khé ludng. Piéu nay cho thay
can c¢6 mot ché do dinh dudng khoa hoc riéng cho tirng ca nhan, dam bao tdt cude
séng ma van duy tri duoc sitc khoe co thé ciia minh.

Bén canh do6, hién nay, dé c6 mot chiée dién thoai thong minh khong con la
mot vain dé kho khan nita, viéc st dung dién thoai di dong hd tro ché do dinh dudng
hop 1y thong qua hinh anh 13 mot phuong phap dem lai hiéu qua dang ké. N6 két
nbi nhanh khoang cach giita stirc khoe ca nhan va cong nghé, ngudi ding va thong
tin dinh dudng cuia ho, bﬁng cach giam sat thuc phém dua trén thiét bi tinh toan cam
tay ca nhan thong qua ché do an udéng hang ngay. Cho phép ho theo ddi tinh trang
sttc khoe hang ngay dé giam chi phi y té tong thé. Do d6, viéc xay dung mot hé
théng nhan dang thirc an va dinh dudng hang ngay dua trén dién thoai di dong véi
mot chi phi thap, tu dong, mang tinh c4 nhan 14 can thiét. Chinh vi vay, em quyét
dinh chon d¢é tai: “X4y dung hé thong nhin dang thirc dn va dinh dudng trén

nén tang Android”.



2. Muc dich nghién ciru
Hé thong nhan dang thirc an va dinh dudng dya trén dién thoai di dong gitp
cho ngudi dung thuan tién hon trong viée quan 1y va theo ddi ché d6 dinh dudng
hang ngay thong qua viéc n udng, gop phan nang cao hiéu qua trong viéc giit gin,
duy tri stc khoe hoac giam can.
3. Poi twong va pham vi nghién ciru
Déi twong nghién ctru: Trén thuc té thirc dn hang ngay rat da dang, phong
pht va rat khé nhan dang vi dic diém bén ngoai ctia chiing c6 thé kha giéng nhau
(vi du nhu thit lon va thit bo). Nén trong khudn kho luan van nay dé tai tap trung
vao nhan dang thurc dn don.
Pham vi nghién ctru: Phat trién mot hé théng nhan dang thuc an don trén
dién thoai di dong thdng qua viéc phan loai hinh anh cta ching.
4. Phwong phap nghién ctru
Luan van st dung thuat toan phan cum K-means dé phan doan anh rau qua
va cac moén an thuong ngay. Sau d6 sir dung thuit toan hd tro may vector SVM
(support vector machine) dé phan loai thitc an. Dit liéu vé hinh anh thirc an (khoang
300 - 400 anh ttr 15 loai thurc an khac nhau) s€ dugc thu thap béng cach chyp hinh
trén dién thoai di dong voi o phan giai thap va mot sé hinh anh duoc tim kiém tir
internet. Cudi cung thuat toan nhan dang s€ dugc danh gia trén tap dir liu nay.
Noi dung cua luan van sé dugc trinh bay trong 3 chuong chinh véi nhitng ndi
dung nhu sau :
Chuwong 1. Tong quan vé nhin dang thirc dn va dinh duéng
Trong chwong nay, luan vin s& trinh bay tinh cip thiét can phai c6 mot ung
dung quan 1y dinh dudng. Ttr 46 muc tiéu cta luan vin 12 nhim dén xay dung mot
mg dung dya trén nén tang android nham quén 1y ché d6 dinh dudng cho ngudi six
dung ddng thoi gi6i thiu tong quan vé bai toan nhan dang thirc n va dinh dudng
trén nén tang Android.

Chuong 2. Phuwong phap nhian dang thirc an va dinh duéng



Chuong nay s& trinh bay mét s6 khai niém vé phan loai va xtr 1y anh, mot sb
phuong phap lién quan dén céc thudc tinh, k¥ thuat cua vi¢c nhan dang thirc dn dya
trén hinh anh théng qua cac thuat toan trich chon dic trung. Qua d6 lam tién dé dé
nghién ctru sau hon céc k¥ thuat trich chon ndi dung anh va ddi sanh anh.

Chuong 3. Cai dat thir nghiém va danh gia

Chuong nay s& tién hanh cai dit, xdy dung chuong trinh nhan dang thirc dn
va dinh dudng trén nén tang Android, chay thtr, dua ra cac két qua ctia hé théng dya
trén mot sb thudt toan trich chon dic trung anh, dong thoi s& co nhitng danh gia

khach quan vé cac két qua dat duogc.



CHUONG 1 : TONG QUAN VE BAl TOAN NHAN DANG

THUC AN VA DINH DUONG
1.1. Dit van dé

Vén dé kiém soat dn udng tré nén vo cung hé trong cho ting trudng hop ca
biét, nhét 1a nhimg ngudi c6 van dé khong tdt vé stirc khoe. Chinh vi vy ma ap
dung mét chuong trinh dinh dudng hop 1y 13 mot trong nhitng bién phéap diéu tri cin
ban, can thiét va quan trong, khong chi gitip phong ngira bénh tiéu dudng ma con
gitip phong ngira hang loat cac bénh mén tinh khac nhu tim mach, cao huyét 4p, ung
thu,... Nho d6 gop phan gitup cho cudc séng ciia nhitng thanh vién trong gia dinh va
rong hon nira 1 cudc song ctia cong dong xa hoi ngay cang duoc cai thién hon.

Cung voi d6, thuc pham cung cip cho mdi bira an thuong rat da dang, viéc
Iwa chon thyc pham nhu thé nao cho phu hop dang 13 nhiing ban khoan cho nhiéu
ngudi ndi tro. Ho can rat nhiéu hiéu biét vé van dé nay ciing nhu can c6 nhitng hd
trg riéng dé udc tinh lugng Calo tir thyc pham cung cap cho céc bita an hang ngay.,
nhu ciu nang luong cho nguoi gia, nguoi lao dong, nguoi tré, tré em, ngudi bénh,..

Pé c6 duge tu van thudng xuyén cila cac chuyén gia Y té 1a mot han ché va
thuong gay ra su tén kém cho ngudi can tu van vé sirc khoe.

Do do, viéc xay dung mot hé¢ théng nhan dang thirc an va dinh dudng trén
mobile trg giup cho ngudi binh thuong an kiéng, giam can..., dac biét khong chi cho
nhing nguoi bi bénh tiéu dudng ma nhimng ngudi bénh khac mot ché d6 dinh dudng
hop 1y 13 bat budc va can thiét.

1.2. Nhirng nghién ciru truée diy vé nhian dang anh

Xt 1y anh, phan loai anh trong nhitng nim gan day 1a linh vuc dang duoc
gidi khoa hoc quan tim khong nhitng trong ma con ngoai nudc.
1.2.1. CAC nghién civu dding chii y trén thé gidi.

1.2.2. Cac nghién cvru dang chu y tai Viét Nam.
1.3. Cach tiép can



Dé thuén loi cho viéc theo ddi tinh trang sitc khoe hang ngay, viéc xdy dung
mot hé théng nhan dang thic an b'flng hinh anh 13 can thiét, n6 mang tinh ca nhan
v6i chi phi thap, rit tién loi cho ngudi dung. Tur thue phadm duge nhan dang s& wéc
tinh luong calo tuong tmg cho mdi loai. Pay ciing 1a giai phap cho van dé quan 1y
dinh dudng di dugc dé cip o trén. Hinh anh thic 3n c6 dugc tir ngudi dung chup lai
bang dién di dong v6i do phan giai thip. Tir nhitng hinh anh nay hé théng s& thuc
hién phén loai thuc phdm qua hai budc: phan doan va lam min anh. Mdi hinh anh ¢
duoc 1a tir bé mit cua céac loai thirc n, rau, qua, cu, ) luong mau sic chua xac
dinh, mot phuong thirc khong c6 giam sat 1a can thiét dé phan vung anh. Va thuat
todn phan cum K-mean dugc thuc hién cho viéc phan doan mau sdc thuc cua anh.
Khi chyp hinh trong khung canh thyc nhitng hinh anh chira dung nhitng di twong
xung quanh diy y nghia, lam phat sinh mét s6 cum (nho) khong c6 lién quan dén
d6i twong quan tam. Pé loai bo nhitng ddi twong nay, ta ap dung cic toan tir hinh
thai (mathematical morphology) bao gdm open va close dé 1am min hinh anh phan
doan. Vuing chinh can quan tdm c6 thirc n s& dugc trich xut bang viéc sir dung cac
thudc tinh mau sdc va SURF cho viéc xac nhan thic an. Cubi cung thyc hi¢n su
phan 16p anh cho viéc xac nhan ting loai thirc an dua trén dac trung SURF va thudc

tinh mau sic thong qua thuat todn may hd tro vector (SVM) [1][5].

Hinh anh cia rau, Anh da phén doan
cu qua, thire an,.. ’
Phin doan
(Kmean)
Hinh anh timg loai |_
thwe pham Phén loai (SVM)
Vecto dac trung
Phén loai (SVM) |

Ham luong Calo

Hinh 1.2 : So' d6 nhin dang thirc dn



1.4, Bai toan dat ra
Ludn vin xdy dung mot tmg dung nham giai quyét van dé trén. Thao tac cta
ngudi dung rat don gian, ho chi viéc chup anh mén an, cac thao tac con lai nhu tinh
toan va quan 1y vé thong tin lwong dinh dudng ctia mén in sé& do ung dung dam
nhiém.
1.5. Téng quan vé ing dung
Ung dung s& nhan dang thic dn va ham luong dinh dudng (calo) cho mdi
nguoi dung dua trén co so dir liéu ma Gng dung da hoc dugc thong qua viéc chup
anh thirc an béng camera cua dién thoai Android va cac hinh anh vé mon an duoc
swu tAm thong qua internet. Tir d6 gitip cho ngudi dung c6 thé tu tinh toan, diéu
chinh duogc ché d6 an theo ting bira an cho phu hop [12],[16].
Cac théng tin nhan dang bao gdm:
- Tén thirc an
- Ham lugng dinh dudng ( Calo ) trong thirc an ma rng dung nhan dang dugc.
1.6. Két luan chwong 1
Trong chuong nay, luan vin da trinh bay tinh cap thiét can phai c6 mot uing
dung quan 1y dinh dudng va mot sd han ché cia cac ing dung di co. Tir d6 muc
tiéu luan vin 1a nhdm dén 1a xdy dung mot Gng dung trén nén tang android nham
quan 1y ché do dinh dudng cho ngudi sir dung.
Pé nang cao tinh twong tic gitra ung dung va nguoi st dung, luan vin s&

nhiam dén mot Gng dung thoi gian thuc véi do chinh xac cao.



CHUONG 2 : PHUONG PHAP NHAN DANG THUC AN
VA DINH DUONG.

2.1. Giéi thiéu

Chuong nay di sdu vao trinh bay hai thuit toan chinh st dung trong hé théng
nhan dang thuc phém béng hinh anh Ia thuat toan K-mean va thuét toan may hd tro
vector (SVM). Cach phan doan anh dau vao duwa trén thudt toan K-mean dé trich
chon cac dac trung. Va st dung thuat toan SVM cho viéc phan loai anh.

2.2. Pitvan dé

Phan loai hinh anh 12 mot trong nhiéu linh vuc duoc chd y nhat va da duoc
nghién ctru trong nhitng ndm gan day.

Mot cach tong quan, phan loai hinh anh 14 qué trinh gan céc anh vao mot hay
nhiéu 16p anh di dugc xac dinh tir trude. Ngudi ta co thé phan loai anh bang cach
thi cong, tirc 1a nhin vao ndi dung tim anh sau d6 gan ching vao mot hay nhiéu 16p
cu thé nao d6. Hé thong quan 1y tip anh gdm nhiéu anh cho nén viéc 1am nay s& tén
rat nhiéu thoi gian, cong stc va do d6 1a khong kha thi. Do vady ma phai co cac
phuong phap phan loai ty dong. bé phan loai ty dong, nguoi ta sir dung cac phuong
phap may hoc trong tri tué nhan tao nhu cay quyét dinh, Naive Bayes, K lang giéng
gan nhat, giai thuat clustering, ...[14]

Mot trong nhitng ing dung quan trong nhat cua phdn loai anh ty dong 1a
trong cac hé thong tim kiém anh. Ttr mot tp con cac anh da phan 16p san, tat ca cac
anh trong mién tim kiém s& dwoc xur 1y rat ra nhitng vector dic trung sau dé duogc
dua qua phan nhém dé hinh thanh cac nhom dic trung va duoc gan nhin 16p tuong
ung.

2.3.  Phan doan va tién xir y anh
2.3.1. Gigi thi¢u
2.3.2. Phin doan dnh béing thudt toan K-MEAN .



K-Mean la thut todn rat quan trong va duoc st dung pho bién trong ky thuat
phan cum. Tu tudng chinh cta thuat toan K-Mean 1a tim cach phan nhém céac doi
tuong di cho vao K cum (K 14 sb cac cum duogc xac dinh trude, K nguyén duong)
sao cho tong binh phuong khoang cach gitra cac d6i twong dén tdim nhém 1a nho
nhat.

Giai thuat K- mean:

1. Chon ngau nhién K tdm (centroid) cho K cum (cluster). Mdi cum duogc dai
dién bﬁng cac tam cua cum.

2. Tinh khoang cach giita cac ddi tuong (objects) dén K tim (thuong dung
khoang cach Euclidean)

3. Nhom céc d6i twong vao nhom gan nhat

4. Xac dinh lai tam madi cho cac nhém

5. Thuc hién lai budc 2 cho dén khi khong co6 su thay ddi nhém nao cua cac
d6i tugng
2.3.3. Phan doan bang phwong phdp K-Nearest Neighbor(KNN)[14]

K-Nearest Neighbor 1a phuong phap truyén théng kha nbi tiéng theo hudng
tiép can théng ké di duoc nghién ciru trong nhiéu nam qua. KNN dugc danh gia 1a
mot trong nhitng phuong phap t6t nhat duoc st dung tir nhimg thoi ky dau trong
nghién ctru vé phén loai hinh anh.

2.3.4. Tién xir Iy dnh

Pé viéc nhan dang anh chi tap trung vao ding déi tuong quan tdm. Ta can
loai bé nhitng dbi tuong khong lién quan toi nhan dang nhu phong nén xung quanh
ddi tuong quan tam, dung cu xu ly thuc phém, vat dung thuc phém,... Nhim tang
cuong chat luong anh, ma cong doan tién xir Iy 13 budc dau tién nhim loai bo
nhidu, khic phyc nhiing khiém khuyét do budc thu nhan anh khong tét 1a viéc 1am
quan trong.

2.4. Mt s6 phwong phap trich chon dic trung va do dd twong dong giira
cac anh.

2.4.1. Khdi niém ddic trung anh so



2.4.2. Tai sao phdi trich chon dic trung anh soé ?
2.4.3. Trich chon dic trung dwa trén diém néi bit
2.4.4. Cac phwong phdp trich chon dic trung[2]
2.4.4.1. Phuong phap Harris
2.4.4.2. Phuong phap SIFT( Scale Invarian Feature Transform) [3],[5],[15]
a. Phat hién cuc tri
b. Dinh vi chinh xdc diém khéa
. Gdn hudéng cho cdc diém khoa
d. Xdy dung bo mé ta cuc bo
2.4.4.3. Phuong phap SURF( Speed Up Robust Feature) [6],[13]

SURF 14 mot phuong phép phat hi¢én va mo6 ta hinh anh manh mé, do Herbert
Bay dua ra lan dau vao nam 2006, c6 thé duge su dung dé nhan dang ddi tuong,
phuc hoéi 3D. N6 duoc 1ay cam himg tir mo ta SIFT. Phién ban tiéu chuan cia SURF
nhanh hon nhiéu so véi SIFT va no chéng lai sy bién d6i hinh anh khac nhau tdt
hon SIFT. SURF dya trén tong xap xi cac dic trung Haar wavelet 2D va sir dung
hiéu qua cho céc anh tich hop (integral image).

Phuong phap nay dua trén cac ma tran Hessian, nhung st dung mot xap xi
co ban, cling giéng nhu DoG la mot phat hién co ban dua trén Laplacian. N6 dua
trén hinh anh tich hop dé giam thoi gian tinh toan va duoc goi né 1a phat hién 'Fast-
Hessian'. Mt khac, md ta nidy mo ta mot phan bd cac dic trung Haarwavelet trong
cac lang giéng ctia diém quan tdm. Hon nita, chi st dung kich thudc 64, dé giam
thoi gian tinh todn cac dic trung va so khop, dong thoi ting su chic chan.

Anh tich hop( integral image)

o o

Phat hién Fast_Hessian

Su biéu dién khéng gian ty 1¢

o o

. Dinh vi diém quan tam

@

Bo mé ta diem quan tdm va so khop

—h

Gan huong
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g. B mé td dua trén tong cdc dic trung Haar Wavelet
h. Ldp chi muc va so khop
Néu d6 twong phan gitta 2 diém quan tdm khac nhau (t6i trén nén sang va
sang trén nén t61), mg vién s& khong dugc xem 1a so khép c6 gia tri.
2.5. Cac phuong phap phan loai 4nh
2.5.1. Tong quan
Phan loai anh 1a mot qua trinh phire tap va doi hoi phai xem xét nhiéu yéu t6.
Nhin chung cic budc chinh cta qua trinh phan loai anh c6 thé bao gdm: xac dinh
mot hé théng phan loai cu thé va phu hop, lya chon mau dao tao, tién xir 1y anh,
khai thac tinh ning, lua chon cac phuwong phap tiép can phan loai phu hop, va danh
gia d6 chinh xac. Nhu ciu cua ngudi st dung, quy mo cta cong trinh nghién ciru,
diéu kién kinh té, va k¥ ning cta nha phan tich 13 nhiig yéu t6 quan trong dnh
huong dén su lwa chon dit liéu, thiét ké cua cac thu tuc phan loai, va két qua cua cac
thu tuc phan loai.

2.5.2. Quy trinh phdn loai anh

Train

Label
Train Feature Trained Trained
Images Selection Classifier Classifier

Hinh 2.13 : Quy trinh huin luyén anh

Test Feature Trained Lable
Images Selection Classifier Prediction

Hinh 2.14 : Quy trinh Kkiém thir dnh
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2.5.3. Phin logi dnh bang phwong phdp Support Vector Machine(SVM)
2.5.3.1. Téng quat vé SVM

Phan 16p (classification) va dy doéan (prediction) la hai bai toan co ban va co
rat nhiéu ing dung trong tat ca cac linh vyc. C6 nhiéu phuong phap da dugc nghién
cuu va ung dung cho cac bai toan dang nay nhu: mang Noron nhan tao, phuong
phap hoc thdng ké,... Trong phan nay, chiing ta s& di sdu nghién ctru phuong phap
Support Vector Machines, mot phuong phéap rat hiéu qua hién nay.

SVM dugc coi 1a cong cu manh cho nhiing bai toan phan 16p phi tuyén.
Phuong phap nay thuc hién phan 16p dua trén nguyén 1y cyc tiéu héa rii ro c6 cau
truc SRM (Structural Risk Minimization), dugc xem la mdt trong cac phuong phéap
phan 16p giam sat khong tham s6 tinh vi nhat cho dén nay. Cac ham cong cu da
dang ctia SVM cho phép tao khong gian chuyén d6i dé xay duyng mit phang phan
16p.

SVM dang chuan léy mot tap hop cac dir li¢u dau vao va du bao mdi dir liéu
dau vao tmg v6i mot 16p (class) trong s6 hai 16p ma dit liéu 4y c6 kha ning roi vao.
Piéu nay 1am cho dang chuan SVM tré nén khong c6 tinh x4c suat ma 1a mot cong
cu binary tuyén tinh.

Bai toan phan 16p, str dung SVM nham muc dich tim mot siéu phang c6 bién
cuc dai gitta 16p miu 4m va mau duong, dong thoi cuc tiéu hoa cic mau khong
phan chia dugc trong tap huin luyén. SVM dua trén co so toan hoc virng chic. Tuy
nhién viéc huén luyén mau sit dung SVM doi hoi phai giai bai toan toi wu nhiéu
bién. Ban dau, SVM duoc phat trién dé giai cac bai toan phan 16p, vé sau do tinh wu
viét, nd con duoc tng dung rong ri dé gia cac bai toan hoi quy.
2.5.3.2. Bai toan phan lop

Phén 16p 13 qua trinh nhom cac d6i twong “giéng” nhau vao “mét 16p” dua
trén cac dic trung dir liéu cua ching. Tuy nhién, phan 16p 13 mot hoat dong tiém an
trong tu duy con ngudi khi nhan dang thé gidi thyc, dong vai trd quan trong lam co
so dua ra cac du bao, cac quyét dinh. Phan 16p va cach mo ta cac 16p gitp cho tri

thirc dugc dinh dang va luu trit trong do.
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Viéc giai bai toan phan 16p 1a qua trinh xay dyng mot mé hinh (cac ham, céac
luat...) dé quyét dinh mdi ddi twong, vat thé thudc vao 16p ndo dua trén cac dic
trung dit liéu ctia chiing. Qua trinh phan 16p s& tré nén khé khin hon khi dbi tuong
c¢6 nhiéu dic trung dir liéu, va qua trinh phan 16p cling can xac dinh dic trung nao
can thiét cho viéc phén 16p, dic trung nao du thira.
2.5.3.3. Bai toan phan 2 16p véi SVM

Bai toan dit ra 1a: Xac dinh ham phan 16p dé phan 16p cac mau trong twong
lai, nghia 13 v6i mot dit liéu méi xt thi cAn phai xac dinh xt duoc phan vao 16p +1
hay lop -1?
2.5.3.4. Bai toan phan nhiéu 16p véi SVM

Dé phan nhiéu 16p thi ki thudt SVM nguyén thuy sé chia khong gian dit liéu
thanh 2 phan va qua trinh nay lap lai nhiéu lan.

Nhu vay, bai toan phan nhiéu 16p st dung phuong phap SVM hoan toan c6
thé thuc hién gidng nhu bai toan hai 16p. Bang cach sir dung chién luge “mot ddi
mot” (one — against — one).

Gia sir bai toan can phén loai c6 k 16p (k>1), chién luoc “mot ddi mot” sé
tién hanh k(k-1)/2 1an phan 16p nhi phan st dung phuong phap SVM. Mdi 16p s&
tién hanh phan tach vé6i k-1 16p con lai dé xac dinh k-1 ham phan tach dya vao bai
toan phan hai 16p bang phuong phap SVM.

2.6. Phwong phap dé xuat

Khi xir Iy anh cho budc dau tién trong phan doan anh ta s& gip mot s6 truong

hop nhu:

- Vi tri thure phdm trong hinh

- Suw da dang vé hinh dang

- Sur thay d@éi trong két cau hinh anh

Véi nhiing van dé gap phai, vi¢c lya chon xay dung diém cuc bo bat bién 1a
can thiét. Luan van 4p dung phén tich thanh phan dic trung bat bién ctia tim anh cy

thé 1a thuat toan SURF phuc vu cho viéc tién hanh rit l1ay nhimng dic trung bét bién



13

ctia anh sau d6 dung giai thuat SVM dé tién hanh phan 16p. Thuc nghiém cho thay
d6 chinh xac cao, pht hop dé ap dung vao hé théng phan 16p tu dong.

2.6.1. Cac bwoc co ban

el L 288888 | T
’ il \ s
0000000 .S,
VG /-n o 0000000 = Ll |
.' SO 0800000 0000800
Imagen \ S,
sopcess
la 0006060 I I
. ' ‘ 0000060 ‘ III II
l.\' 0000000 000080e
Trich chon Tim descriptors | Tinh cluster va xac suat Khoangcach  Phan-loai

Hinh 2.16 : Téng quan phwong phap phan nhiéu 16p véi SVM

Budc 1: Trich chgn dac trung

Image 1
‘e 0000000
@ by, 0000000
Ve /o W 000000
.0 0000000
@, 0 080eesd
Image n
“° o~ 00000ee
900000
o’ B ee00060
0000000
I." Gl 1 1 Tola)
Trich chon Tim descriptors

Hinh 2.17: Trich chon dic trung
Phan nay gom 2 bude:
- Detector: Phat hién Interested Point( Keypoint )
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- Descriptor: Sau khi phat hién Interested Point thi cAn mét cach dé biéu dién
Interested Point d6 thanh mdt feature vector, va dé la nhiém vu cua Descriptor.
Descroptor ciia SURF cho ra mot feature vector ¢6 64 phan ti.

Ban chat ciia SURF 14 chon ra mét sé keypoint, r0i dung descriptor dé dic
trung cho mot viung xung quanh keypoint. Nho dé cac feature vector cua SURF 1a
bat bién v6i mot local image region.

SURF bt bién véi scale 1a do khi tinh descriptor, SURF tinh & scale cua
keypoint. Tt 1a trong bude detect, né phat hién keypoint & diém nao, thi s& dung
anh ¢ scale d6 dé tinh descriptor.

Budc 2:
Phan nay gém 3 bude chinh:
Nhom descriptor phat hién & budc 1 vao cic nhom bang thuat toan KMeans.

Vi du: KMeans véi K=3

Hinh 2.18: Nhom cac descriptor.

Xdy dung biéu do xdc xuat :
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frequency

i N H ]
PLNERLS P

codewords

¥

Hinh 2.19: Biéu dé x4c suét
Budce 3: Phan loai voi SVM

|
= ISVM
"'

Hinh 2.20: Phan loai véi SVM

Dua vao dir li€u thu duogc tir budc trudc va thuat toan SVM, xac dinh nhan
dung cho ddi tugng can nhan dién.
2.7. Két luan chwong 2

Qua chuong 2, ludn van d3 1am 1 mot s6 yéu t6 quan trong anh hudng dén
qua trinh phan loai anh:

Can mét tap dir li¢u huin luyén chuan va du 16n dé cho thuét toan hoc phan
loai. Néu ching ta c6 dugc mot tap dir licu chuan va du 16n thi qua trinh huén luyén

s& t6t va khi d6 chung ta s& c6 két quia phén loai tot sau khi di dugc hoc.
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Céc phuong phap trén hau hét déu stir dung mo hinh vector dé biéu dién anh,
do d6 phuong phap rut trich dic trung trong anh dong vai trd quan trong qua trinh
biéu dién anh bing vector.

Thuat toan sir dung dé phén loai phai c6 thoi gian xir Iy hop 1y, thoi gian nay
bao gdm: thoi gian hoc, thoi gian phan loai anh, ngoai ra thuit toan nay phai co tinh
tang cuong (incremental function) nghia la khong phan loai lai toan bo tap anh khi
thém mét s6 anh mai vao tap dir 1iéu ma chi phan loai cac anh méi ma thoi, khi do

thuat toan phai c6 kha ning giam do nhiu (noise) khi phan loai anh.
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CHUONG 3: CAI PAT THU NGHIEM VA PANH GIA

Trong chuong nay, dé tai s& trinh bay cac phan sau day:
3.1. Xay dung bd dir lidu.
3.2. Giao di¢n chuong trinh chay trén Android
3.3. Nhirng vén dé gip phai
3.4. Két luan chuong 3
3.1. Xay dung bo dir li¢u
3.1.1. So sanh giiva cdc thudt todan trich chon ddc trung

Béang 3.1: So sanh cac thuit toan trich chon dic trung

Phuong phap Két qua Thoi gian(gidy)
SURF 38173 4
SIFT 40907 5
Hessian-Laplace 30524 3

Tir bang két qua, phwong phap Hessian-Laplace tuy thoi gian thyc hién 1a
nhanh nhat nhung sé lugng diém anh rat ra dugc lai thdp hon hét. Piéu ndy anh
huong khong nho t6i tinh chinh xac ctia chuong trinh, con vé hai phuong phép con
lai, SIFT tuy co két qua nhanh hon SURF nhung lai thoi gian thuc hién lai cham
hon, anh huéng dén su tvong tac cua tmg dung v6i ngudi dung. Vi nhitng diéu nay
em nhan thay 1a kha thi va quyét dinh chon SURF lam phuong phap rat ra dic trung
anh cho chuong trinh.

3.1.2. Xdy dung bo dir lieu danh gia d¢ chinh xdc cua thudt todn
SURF

Bo dir liéu gdm 15 phan, trong mdi phan gdm 20 anh chup & cac goc do khac
nhau.

Anh test phai dam bao khéac vé6i anh dau vao.

S6 lugng anh dau vao bat dau tir 1 dén 5.
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Bang 3.2: Ty 1¢ x4c suit Test anh

Input Test Tilé
1 3 60.25 %
2 3 72.6
3 5 83.2%
4 5 91.5%
5 5 92 %

3.1.3. Xdy dung bé dir liéu cua vrng dung

Trong pham vi ludn van, em xay dung bo dit li¢u g6m15 mon dn quen thudc véi
nguoi dan Viét Nam.

- Gaquay.

- Thit Xién nudng.

- Tom hum.

- Béanhgio

- Na.

- Cachua.

- Khoai tay chién.

- Pho bo.

- Pauran.

- Caran.

- Tring ludc.

- Rau muéng xao.

- Chudi.

- Qua téo.

- Banh my

Xay dung 15 bd dir liéu cho 15 mén &n, mdi bo gém 20 anh; trong d6 co 15

anh dé huan luyén va 05 anh d¢ kiém tra.

Kich thudc anh ctia mdi anh trong bd dit li¢u 1a 100*250.
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Moi bo dir liéu duoc gan mot nhan ¢ dinh dé xir 1y va nhan dang
3.1.3.1. Phan huén luyén:
Khéi tao bién:
Diéu chinh lai kich thudc cta anh vé 100*250:
Tim ra va mé ta diém dic trung cua tit ca cac anh
Phan cum tét ca cac diém dic trung dya vao thuét toan KMeans.
Ghi lai tAm cta cac nhom dé su dung bén ph?m nhan dang:
Gan nhan cho méi nhoém, nhin chinh 1a tén thu muc chtra mon an.
Tinh tAn xuét xuat hién:
St dung SVM xay dung bd huan luyén luu dudi file xml dé sir dung bén phan nhan
dang.
3.1.3.2. Phan nhan dang:
Thuc hién cac thao tac tuong tu nhu voi phan hudn luyén nhung véi tap anh
nhan dang.
X4éc dinh nhan cda d&nh nhan dang:
Két qua result 1 nhan ciia anh can nhéan dang.
3.1.3.3. Két qua:
3.2. Giao dién chwong trinh chay trén Android
3.3. Nhirng van dé gip phai
Xay dyng bd dir liéu huan luyén.
Khac v61 mén an nude ngoai, mon an Viét Nam thuong la sy pha tron cua
nhiéu loai thue pham.
Su da dang cia mén an. Vi du cung mén bo xao gia, tuy tirng noi ma ti 1€ cua
bo va gia khac nhau, ddn dén luong dinh dudng ciing khac nhau.
Mbén dn ctia Viét Nam rat da dang, dan t6i kho khin trong viéc cap nhat mon
an cho tng dung.
B9 dir li¢u trong ludn van chua phong pht.
Chua xac dinh duoc khéi lwong moén dn, ngudi dung van phai nhap khdi luong

mon an, gay ra mot so bat tién.
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3.4. Kétluan chwong 3

Tim ra cac diém dic trung bat bién 1a mot van dé& quan trong trong nhan
dang, vi cac dic trung bat bién véi cac yéu t6 nhu co din, anh sdng, goc nhin,...
gitip viéc nhan dang ting do chinh xac. C6 mdt s6 phwong phép tim ra cac dic trung
bat bién nhu Hessian Laplace, SIFT, SURF. Khong c6 phuong phap nao tdi vu, mdi
phuong phap déu co uu nhuoc diém riéng cua riéng minh. Phuong phap Hessian
Laplace nhanh nhung tim duoc it keypoint nén d chinh xac khong cao, phuong
phap SIFT c6 d6 chinh x4c cao nhung thoi gian thuc hién kha lau, anh huong dén
thoi gian nhan dang. Trong pham vi luan vin, em thiy phuong phap SURF vira dam
bao dugc do chinh xac, vira dam bao duogc thoi gian xtr 1y.

Sau khi trich tron dugc dic trung, budce tiép theo 1 phan loai anh. C6 nhiéu
phuong phap phan loai anh, trong d6 phuong phap SVM kha hiéu qua vi SVM cé
wu diém véi cac thuat toan khac nhu KNN, NB, tat ca dit liéu trong tap huin luyén

déu duoc ding dé toi uvu hoa két qua.
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KET LUAN VA HUONG PHAT TRIEN

1. Nhirng két qua da dat dwoc

Luan van da nghién ctru viéc ung dung cac phuong phap trich chon dac

trung va phan loai anh nham giai quyét bai todn nhan dang thtc in va dinh dudng

trén nén tang Android. Cu thé, luan van da thuc hién dugc cac ndi du ng sau:

Nghién ctru cac thudt toan khac nhau trong viéc trich chon ddc trung va phan
loai anh. Tim hiéu nhiing diém manh, yéu cua cac thuat toan nay. Pé xuit
phuong phap.

X4y dung tmg dung nhan dang thirc in va dinh dudng trén nén tang Android
dua vao thuat toan SURF va SVM.

Phén tich yéu cau va thiét ké Gmg dung.

Xay dung bd dir li¢u v61 nhitng mon an quen thudc nguoi Viét Nam.

Tuy nhién van con mot s6 van dé ma ludn van chua giai quyét duoc:

2.

Chua ty dong xac dinh duogc khdi lugng mon an do ngudi dung chup lai.
B4 dit li¢u chua phong phu.

Gip kho khin v6i nhitng mon an 1a sy pha tron ctia nhiéu loai thuc pham.
Huéng phat trién tiép theo ctia luin vin

Tap trung cai thién do chinh xac khi nhan dang moén an, tinh duoc khdi

luong va giai quyét nhimg van dé khé khin véi nhitng mén an phire tap.

Phat trién ing dung va xdy dung thanh hé thong quan 1y dinh dudng dua vao

viéc nhan dang anh va ham lugng dinh dudng cua moén an. Dya vao cac thong tin

nguoi dung vé dg tuoi, can ndng, chiéu cao,...., cung vdi vi¢c nhan dang thuc an va

chi s6 dinh dudng cia moén an hién tai dé tir d6 co6 thé tinh toan, dua ra 101 khuyén

cho ngudi str dung nén hodc khong nén bo sung thém nhimng thanh phan dinh dudng

nao cho phu hop véi thé trang hién tai. Tir d6 c6 thé gitip ngudi sir dung cd duoc

mot ché do dinh dudng hop 1y cho minh.
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