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Abstract: Content-Based Image Retrieval - CBIR (Content-Based Image Retrieval) includes concepts,
purposes, models, components, functions and several content-based image retrieval systems. The image
matching problem is a subproblem of the image query problem. Image matching is the matching of the
disproportionate features of two images. In this paper, [ mainly study the image matching method based
on invariant features using SURF algorithm.

SURF is an invariant detector and descriptor of points of interest with scale and rotation. This method
is equivalent or even faster than the previous proposed methods with regard to repetition, specificity
and robustness, it also makes computation and comparison faster.SURF achieves this by building on
integrated images with multiple image folds through building on the strengths of leading detectors and
descriptors (here using the phantom method). Hessian's matrix to measure the detector and based on the

distribution method for the descriptors).
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1. Pit van dé

Trong nhiing thap ky gin day, ciing vé6i su phat
trién ngay cang manh mé& cua khoa hoc k¥ thuat, linh
vure xtr Iy anh van con 1a mot nganh khoa hoc rat méi
mé so vdi cac nganh khoa hoc khac nhung né da la
moét linh vue thu hat rat dong dao cac nha khoa hoc
quan tim va phat trién, thuc day cac linh vuc nghién
ctru chuyén sau vé linh vuc nay.

Xu ly anh (XLA) dong vai trd quan trong trong
nhiéu tmg dung thyc té va khoa hoc k¥ thuat nhu:
giam sat an ninh, nhén dang ddi tuong, nhan dang
khudén mat, phat hién chuyén dong, theo doi chuyén
dong, nhan dang cac khdi u trong y hoc, hiéu chinh
cac anh va video...

Mot trong nhiing bai toan quan trong trong XLA
1a bai toan truy van anh. Tuy nhién do sy bung nd
thong tin ngay nay, khéi luong dir liéu khong 16 da
lam cho bai toan truy van anh vé cung phuc tap, vi
thé ma bai toan truy van anh theo ndi dung ra doi
khic phuc nhugc diém cta cic phwong phap tim
kiém truyén thong. C6 nhiéu thuat toan ddi sanh anh
dua trén cac dac diém bét bién, trong khuén khd cua
bai bao nay tac gia st dung thuat toan SURF ciing
nhu phén tich cac uu nhugce diém cua thuat toan nay.
2. Noi dung nghién ctru
2.1 Co 56 Iy thuyét ciia thudt todn

Khi lam viéc véi cac dic tinh cuc bo, van dé dau
tién can phai duoc giai quyét 1a mirc d6 yéu cau cua
bét bién. Diéu nay dua trén sy bién dang hinh hoc va
tric quang ma ban than n6 dugc xac dinh bang kha

nang bat bién trong diéu kién huéng nhin thay doi.
Bai bao tap trung vao bd phat hién va b mo ta bét
bién vé ty 18 va goc xoay. Piéu nay dudng nhu mang
dén mot su két hop tot gitra cac dac tinh phuc tap,
rong 16n va thuong xay ra sy bién dang.

Lowe da viét su phtc tap cua cac thudc tinh bat
bién thuong c6 mot tac dong ti€u cuc dén tinh bén
viing ciia anh trir khi thay doi huéng nhin thuc su
16n. Trong mot s truong hop, tham chi bét bién
quay c6 thé dugc bo qua, két qua 1a chi mot phién
ban mo ta bit bién ma ta goi 1a U-SURF.

SURF la may do dugc dua vao ma tran Hessian
nhung sir dung mot x4p xi co ban giéng nhu DoG 1a
mot may do dua trén co sd Laplacian. N6 dua trén
anh tich hop dé 1am giam thoi gian tinh toan va do
do6 chung ta goi no la phat hién ‘Fast-Hessian’. Mat
khac, PP nay con md ta sy phan b cua cac dic trung
Haar-wavelet trong khu vuc diém quan tam.

PP nay khai thac nhiing hinh anh thich hop dé cai
tién téc 6. Hon nita, viéc chi str dung kich thudc 64
chidu nén giam thoi gian cho tinh toan va déi sanh va
tang tinh 6n dinh. Bai bao ciing trinh bay mot budc
danh chi sb méi dua trén cac ky hiéu cua Laplacian,
lam tang tdc do ddi sanh va sy viing manh cua cac
mo ta.

Anh tich hop dugc dua ra boi Viola va Jones la mot
méng 2 chidu véi kich thudc bang kich thudc cua anh
can tinh cac déc trung, mdi phan tir cia mang nay dugc
tinh bang cach tinh tong ciia diém anh phia trén (dong-
1) va bén tréi (cot-1) ctia nd. Bat dau tir vi tri trén, bén
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trai dén vi tri dudi, phai cua anh, viéc tinh toan nay don
thuan chi dya trén phép cong so6 nguyén don gian, do do
toc do thue hién rat nhanh.

X(xy)

L) =TT 100, ))

Vi I duge tinh toan thi chi mét bbn phép cong
dé tinh toan tong cac cuong do bat ky ctia mot hinh
chir nhat doc 1ap vdi kich thudce cia no.

Anh tich hop cho phép thuc hién nhanh chéng
cac loai b loc nép cudn. Sy tham gia ctia mot hinh
anh tich hop I, (x) tai mot vi tri x = (x, y) dai dién cho
tong cua tat ca cac diém anh trong hinh anh dau vao
1 cua mot khu vue hinh chir nhat dugc hinh thanh boi
cac diém x voi 1 s(x)= Zl<xzj<yl(i,j). Khi tinh

toan I chi phai mat bdn phép tinh dé tinh tong cac
cuong dg phia trén bén phai khu vuc hinh chir nhat
ddc lap vai kich thude cua nd.

2.2. Bo mé ti SURF

Hiéu qua ctia SIFT tot hon nhiéu so véi cac mo ta
khéc. Sy pha tron cua cac thong tin so sai cuc bo hoa
va su phan bd cua gradient lién quan dén cac thudc
tinh duong nhu mang lai strc manh déc biét tdt tranh
anh huodng cua 16i cuc bo hoa vé ti 1& hodc khong
gian. Viéc sir dung thé manh va huéng cia gradient
lam giam anh huong cta thay ddi tric quang.

B6 mo ta SURF duge dé xuét dua trén tinh chét
tuong ty véi do phiic tap giam dan. Budc dau tién
la gén hudng dya trén céc thong tin tir mot khu vuc
hinh tron xung quanh diém quan tim. Sau d6, chung
ta xay dung mdt khu vuc hinh vuong phu hop voi
hudng Iya chon va trich xuét cac mo ta SURF tir no.
Ngoai ra mot d& xuat phién ban ciia mé ta (U-SURF)
khong bat bién khi xoay hinh anh nhung tinh toan
nhanh hon va phu hgp hon cho céc ing dung may
anh.

Dbi véi viée khai thac cac mo ta, bude dau tién bao
gdm xay dyung mét cdu trac hinh vudng tap trung vao
cac diém quan tim va dinh hudng theo huéng lya chon
trong phan trudc. Cac chuyén dbi nay 1a khong can
thiét. Kich thudc ciia cira s6 nay 1a 20s. Khu vuc nay
thudong dugc chia ra nho hon 4x4 tiéu ving vudng.
D6i v6i timg tiéu ving ta tinh toan mot vai thudc
tinh don gian v&i khong gian 5 x 5 diém mau dong
déu. Vi Iy do don gian, ta goi dx 1a phan tmg Wavelet
Haar theo hudng ngang va dy la phan ung Wavelet
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Haar theo hudng thing ding (2s kich thude loc).
“Ngang” va “thang dung” & ddy la khai niém lién
quan dén hudng diém quan tim duoc lya chon.

Pé ting do vimg manh theo hudng bién dang
hinh hoc va céc 13i cuc bd hda, cac phan Ung dx va
dy trudc hét duoc gan trong s Gaussian (6=3.3s) tap
trung tai cac diém quan tam.

Sau do, cac phan ung dx va dy Wavelet duoc tong
hop qua timg tiéu viing va tao thanh mot thyc thé dau
tién cua tap hop cac muc cho vector dic trung. Dé
c6 dugc thong tin vé su phan cuc cua vi¢c thay ddi
cudng do ta ciing trich tong cac gid tri tuyét ddi cua
cac phan tng |dx | va |dy|. Do d6, mdi tiéu ving c6
bdn chiéu vector md ta v, co cdu cudng d6 cta nd v
= (Zdx,2dy,2|dx|.2|dy]).

Piéu nay dan dén mot vector md ta cho tat ca 4x4
tiéu ving c6 do dai 64. Cac phan ing Wavelet 1a bat
bién ddi v6i mot sy wu tién trong ving chiéu sang
(offset). Su bit bién trong twong phan (mot yéu t6
ti 1¢) dat dugc bang cach chuyén cac mé ta vao mot
vector don vi.

Viéc d6i sanh chi muc thuc hién rat nhanh bao
gdm cac dau hiéu cua Laplacian (tirc 1a cac ddu vét
ctia ma tran Hessian) cho cac diém quan tam co ban.
Théng thudng nhiing diém quan tam dugc tim thay
& cac céu trac blob-type. Cac dau hiéu cta Laplacian
phan biét cac ddm mau sang trén nén t6i tir hinh
nguoc lai. Thudc tinh nay c6 sin ma khong mat thém
chi phi tinh toan vi n6 da dugc tinh toan trong giai
doan phat hién. Trong giai doan tiép ta chi so sanh
thudc tinh néu ching c6 cing mot do tuong phan. Do
d6, thong tin ti thiéu nay cho phép ddi sanh nhanh
hon va ting hiéu suét.

2.3. Xdy dung hé truy vén dnh
Mo hinh hé truy van anh (CBIR)

Feature
extraction

Hinh 2.1: M6 hinh truy van dnh
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Anh déu vao (con goi la anh truy van) dugc trich
chon dac trung va viéc truy van 1 anh tr¢ thanh truy
van cac dac trung cia anh do. Céac anh trong co so
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anh va loc ra 5 anh c6 do tuong déng cao nhat voi
anh truy van. Két qua loc 5 anh c¢6 d6 twong dong cao
nhat nhu sau:

dit liéu cling lan lugt duoc trich chon dic
trung va luu céc dic trung nay trong co
so dir liéu.

Viéc truy van anh tr¢ thanh viéc ddi
sanh do trong dong cua cac dic trung can
truy van véi timg dic trung luu trong co
so dir liéu. anh nao c6 do trong dong nho
nhit véi anh can tim s& 1a anh két qua.
Thong thuong néu anh 1a twong dong
thi o tuong dong thuong <1, con lai 1a
khong tuong dong (day la két qua duoc
léy ra trong ph?ln cai dat chuong trinh).

& Administrator: C\Windows\system32\cmd.exe - image-search.exe 2 anh1,pg |...
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Chuong trinh truy van anh thyuc hién
trén co so dit li€u gom 70 anh. B¢ giam do phuc tap

Vi d6 tuong dong 13 0.18.

trong tinh toan va tang téc do chuong trinh
ta nén chon cac anh nho, dung lugng nho. A ]
Khi thuc hién cac thao tac véi anh nhu trich
chon keypoint, xdy dung bo mé ta...déu
thue hién trén anh xam, do do ta can chuyén
ddi anh mau sang anh xam.

Co s0 dit liéu anh la anh mau, vi vay
sau khi doc anh xong ta phai convert anh
sang anh xam bang lénh cvtColor(src2,
img_object, CV_BGR2GRAY);

Trudc tién ta chon anh can truy van,
chuong trinh s€ trich chon cac dic trung
cua anh nay va xay dung by mo ta cho

Matches result

cac dac trung nay. Sau do cac keypoint s€
dugc trich rat ra tor bo mo ta va luu lai trong mot
mang.

Ddi v6i co so dir liéu anh, thuét toan cling quét
tung anh, luu lai déc trung cho timg biic anh va sau
d6 xay dung bd mo ta. Cac keypoint cua tung anh
cling duoc trich tron va luu lai trong ting mang.

Khi dbi sanh, ta duyet timg keypoint, trudc tién ta
tim diém lang giéng gan nhat véi keypomt dang xét
theo thuat toan lang giéng gan. Piém lang giéng gan 1a
diém ma ham tinh khoang cach euclidDistance(Mat&
vecl, Mat& vec2) co gia tri nho nhét va phai nhé hon
mdt ngudng THRESHOLD thi méi dugce chon, trong
chuong trinh nay thi ngudng dugc gan gia tri 400.

Anh ¢6 d6 twong dong 16n nhit 1a anh c6 ti 1¢
phan trim keypoint so khdp cao nhat. Thong thudng,
mot anh 1a twong dong néu ti 1é phan tram keypoint
so khap >=50%, nguoc lai 1a khong tuong dong.

3. Két luan
Chuong trinh thyc hién trén co sé dit liéu c6 70

Két qua cho thiy thuat toan SURF c6 kha ning
t6t khi truy van cac anh c6 bat bién Affine tuy nhién
tdc do cua thult toan con chua cao va thuét toan chua
thuc sy hi€u qua véi voi cac anh nhi phan.
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