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TOM TAT

Bai bao nay trinh bay vé ki thuit ghép anh Panorama. Phuong phap ma ching t6i dé xut
dua trén cac ki thuat trich chon diém dic trung, déi chiéu anh, tinh tim ma tran Homography két
hop véi RANSAC (RANdom SAmple Consensus). Trong mang cam bién, sé lugng node 16n,
ching t3i phan chia tdc vu xur li trén cac node két hop véi viée truyén da ching, Piéu d6 lam
giam nang luong tiéu thu ciia mang cam bién ciing nhu cin bing ning lugng va thdi gian séng
cua cac node cung lau hon.

Tir khoa: panorama, ghép anh, cdn chinh anh, SIFT, RANSAC, homography.

1. DAT VAN DE

Mang cam bién khong day (WSNs) la mot hé théng cac cam bién klmng day thuong dugc
phat trién ngiu nhién trong cac didu kién dic bict ma khong cin su tham gia cia con ngudi dé
giam sat sy thay dm ctia moi trudng, phat hién cac ddu hiéu bat thudng trong cac cong trinh hay
thu thip thong tin vé mot vung trong mot khoang thot gian nhat dinh. Dé giao tmp v&1 nhau cac
nit mang can phai tu td chie duge trong mdt truong khong 6n dinh v&i mét ngudn nang lugng
dy trit ban dau dugc cung cap.

‘Trong mang cam bién méac di cac nut bj gidi han vé nang lugng nhung ching lai ¢é wu thé
1a sb lugng nut rit 16m do gia thanh ré va dé dang trién khai trong mét viing rng 1on. Bén canh
d6 do s6 lugng nit 16n nén tai mdt nit trung tdm ching ta s€ thu duge cac anh vd1 goc nhin va vi
tri khdc nhau. Tén dung dac tinh nay ching to dé xuat ap dung thudt toan xir li anh (image
mosaic) cho mang cam bién khéng diy. Y tudng co ban cua thuat toan nay 1a dung lai mat anh
16m tir cic anh nhd dé cho mét hinh anh rd nét trong cac ung dung giam sat.

Cong thﬂ camera ngay cang phat tnen nhu‘ng hién nay gﬂc chup cua camera chi ding lai &
khoang 50° x35° so voi goc nhin clia mat nguol dat 200° x135° . Nhur vdy 1 buc anh s& khéng
truyén dat duec nhiéu théng tin [1]. D¢ giai quyét van dé trén, ta thuc hién ghép mét sd anh chup
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timg phan ciia mdt vat thé hay phong canh (cé phin gbi 1én nhau) dé tao thanth mét bic anh toan
canh lén hon — hay c¢on goi 1a anh Panorama [2].

Muc tidu ciia bai bao 1a khai phuc hinh anh trong mdt ving rong 1én nhé mdt hé thong céc
nit cim bién v6i d6 chinh xac cao nhit. Do giéi han v& ngudn luc trong mang cam bién (ning
lugng cac nut va kha nang xir li) nén dé hoan thanh muc tiéu nay 14 mét thach thirc 16n. Do a0,
bai bdo niy s& dé xudt thut toan Panorama dung dé khdi phuc anh trong diéu kién t6i wu hoa
nang lugng ti¢u ton trong mang cam bién.

2. GIAI PHAP THUC HIEN

Ki thuit ghép anh Panorama gém céc budc sau:
Budce 1: Trich chon diém dic trung giita hai anh.
Budc 2: Tim nhing diém turong déng giira hai bic anh.
Budc 3: Tinh ma trin Homography.
Budc 4: Chon ma tran Homography tét nhat bing RANSAC.
Budc 5: Ghép ndi hai birc anh vé&i nhau.

2.1. Trich chon diém dic trung

2.1.1. Tim diém dic trung

Diém dic trung trong anh 13 mdt diém anh ¢6 chita nhidu théng tin hon cac diém anh lan
can. Bidu didn anh theo diém dac trung s& cé dong hon, giam dugc khéng gian tim kiem trong
cac bai toan ung dung.

Ta sit dung thuit toan tim diém dic trung bat bién SIFT (The Scale Invariant Feature
Transform) nhu trong tai li¢u [3]. Nhimg diém dic trung nay khong thay d6i khi xoay anh, co
gidn anh hay thay d6i cudng dd sang cta anh. Trong budc nay ching ta thyc hign cac budc nhbd
sau:

Phat hién diem cuc tri Scale-space

Cac diém hép din véi dic trung SIFT tuong thich vot cac cuc tri dia phuong cia bd loc
difference of Gaussian (DoG) {3, 4], & cac ti 1 khac nhau. Khdéng gian ti I¢ cia mot hinh
anh 13 ham L(x,y.,ko) duge mé ta nhu sau:

L(x,y,ko)= G(x,y.ko)* I(x,y), (1)
voiG(X,v,k0) 1a bién ti 18 Gaussian (variable scale Gaussian), I(x,y) la anh dau vao, * 1a phép
nhan chap, va

G(J:,y,ﬂ‘)=1/(2.?1?::1'2)6{":“2“’1}fZiTE}: (2)

Cac diém hﬁp din duoc xac dinh l1a céc cuc dat hodc cuc tiéu cua cac anh. DoG qua cac ti ié
th hién nhu trén Hinh 1. "Difference of Gaussians” (sy khac biét clia cac duong Gauss) hoat dong
bing cach thuc hién hai phép lim me Gauss trén anh. V&1 méi 1énh mdt ban kinh 1am md khac
nhau v trir ching cho nhau dé tao ra két qua nhu Hinh 2.
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Gk’ o)*I
Gk’ o)*1I
Glko)*I
Glo)*1
Anh Gaussian Anh DoG
Hinh I. Tinh toan DoG [3].
D(x,y,0)=(G(x,y,k0)—-G(X,y,0))* I(x, ) (3)

D(o)

Hinh 2. Diém X s& duoc so sanh vai 26 lang giéng cua né [3].

Mai diém anh trong DoG dugc so sanh vai 8 diém anh lang giéng ctia nd & ciing ti 1é do va
9 lang giéng ké & céc ti 1¢ ngay trudce va sau né. Neu diem anh do dat gia tri cuc ticu hodc cuc
dai thi sé duoc chon lam cac diém hdp dan. Mdi diém hap dan (ng vién sau khi dugc chon sé
duoc danh gia xem c6 dugc gir lai hay khong.
Loai bo céc diém hap dan c¢é dé twong phan thap
Str dung khai trién Taylor
oD’ 1 ;0°D

D(x)=D+S—x+2x 5o (4)
d°D~' 9D

B _ b

¥ dx”  ox (5)
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Sau d6 loai bo cac diém c6 d6 tuong phan thap D(x) < 0.03.

M6t s6 diém hdp dan doc theo cdc canh khong giir duwoe tinh on dinh khi anh bi nhiéu va xoay
anh cung bi loai bo

Str dung “Trace and Determinant of Hessian”, ta cé

D D
He = o 4 ]’ (6)
[DI}F D}}'
vO1 He la ma tran Hessian, D, 1a dao ham bac 2 theo x va D, la dao ham bac 2 theo x va y.

Dé kiém tra ti 1¢ d6 cong ching ta sir dung cong thirc:

Tr(He) (s 1)*
DE’I(HE’) r

; (7)
véir=10[3].

2.1.2. Dinh huong cho diem ddc trumg

Anh Gaussian 1 U0me .. 3

(b)

Hinh 3. Dinh huéng cho diém dic trung [3].
a) Vung cuc tri va b) Xac dinh cuong d¢ va huong,

Cac budce duoc trinh bay trong Hinh 3. O Hinh 3 (a) vi tri diém dac trung dugce xac dinh la
vang cuc tri. Trong Hinh 3 (b), chiing t6i tinh toan hudng va do lon cua anh Gaussian:

mix, )= J(Lx+1,¥) = L(x=1)) +(L(x. y+1)=L(x,y=1))} (8)
V&l m(x, v) la do lon.
L +1)—L(x,y—1
o 5y =tan~ | 2EXHD -Gy (9)
Lix+l,y)—-L(x-=1y)

vai B (x, y) la huong.

2.1.3. Mé ta diém ddc trung

554




Ung dung ki thuat ghép dnh panorama trong mang cém bién khéng day

-
3 & -

" v ¥ ¥, r"-."...
.y 4= -t_.-‘-. *

’ ]
I'ﬂ. -ﬁ“. l-,' ]

A o r i
bt v, » ¥ L
1 = 1 F 4 n B - .

o
swd e - T 4

- &
Y s pb % T P ¥
& u F 4 & p - q.. 4 ¥
L o -

'll. l‘, L)
"\.l‘ | Tl 'l v “.-‘
4 v + ] TR Y
.1"14 e X by "1-

Hinh 4. Biéu dién cac vector dic trung [3].

Hinh 4 mé ta qua trinh téng hop céc vector dinh huéng trong khu vuc véi d6 dai tuong
duong dé 16n gradient trung binh, ching ta tao ra mang chira gradient tong hop d6 nhu sau:
S6 chiéu = 8 chiéu x (4x 4) = 128. (10)

2.2. Tim diém twong dong giira hai birc dnh [5]

2.3. Trong buwoc nay chiung téi so sanh descriptor caa keypoint trong anh nay vai
descriptor cda keypoint trong anh kia

Hai diém trong khong gian dugc coi 12 twong déng néu khoang cach Euclide gifta hai diém
14 nhé nhét va ti sb giita khoang cach gin nhit va khoang cach gan nhi phai nhé hon mdt ngudng
cho trude. Trong bai bao nay, ching té1 chon ngudng 13 0.8 [3].

Khoang cach Euclide dugc tinh bang céng thitc sau [6]:
dp.)=(p—a) +(p=4) +.-t(p,-,)
2.(p; -
r=1

& day n = 128 vi mbi diém dugc dic tmg boi 128 chicu.

(11)

2.4. Tinh ma tran Homography [7]

Homography la mét dinh nghia ctia toan hoc. Do 1a sy dich chuyén st dung phép chiéu
hinh hoc, hay noéi cach khiac né 1a su két hop cua cap diém trong phép chiéu phm canh.
Anh thue trong khong gian ba chiéu cé thé bién d6i vé khdng gian anh bang phép chiéu théng
qua ma trin bién dm Homography H. Cac phép chiéu bién déi thong qua ma tran Homography
khéng dam bao vé kich thuéc va goc cia vat duge chiéu, nhung bao dam vé ti 1&:

X’=HX (12)
Chiing t6i tinh H bang phirong phap DLT (Direct Linear Transformation).
Trong hé toa d6 khéng dong nhit, cong thirc (12) co thé duoc viét iai nhu sau;
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<
|

oy

=

yi- (13)

Véi hg = 1 vi khong gian chiéu 1a khdng gian 2 chiéu,

Lan luot chia dong thir nhat clia cong thire trén cho dong thir ba va dong thir hai cho dong
thir ba, ta duge biéu thire sau:

—hx-hy—h+(hx+hy+h)u=0 (14)
—hx—hy—h +(hx+hy+h)v=0 (15)
Hai cdng thirc trén c6 thé dugc viét dudi dang ma trin nhir sau:
Ah=0 (16)
trong do:

~-x -y =1 0 0 0 w w u
4-|

0 0 0 —x -y =1 w w v (17)

Va h=(h; hy h; hs hs hg hy hg he ). (18)
Vi mdi cap diém twong img ta ¢6 hai bicu thire nén chi can 4 ¢3p diém twong tmg 14 ta ¢4 thé xac dinh
dugc ma trdn H. Ap dung cong thirc SVD [9] cho ma tran A ta duoc:
A=UY V" = Zs, TR (19)
r=]

trong dg, s; 1a gla tri dom. s; s€ duge sap xép theo thir ty giam déan. Nghia 1a sq s& ¢6 g1a tri nhd
nhat. Khi d6 gia tri cla h; bang gia tri cudi cling cia ¢ft v;:

Ah=0,
- “1r 7
d), dig || Vig
A=UDV' =U E B
._dﬂl d'}? _ _vﬁil o v‘?i' _ (20)
Vig, ",V
h=[19 99]- (21)
Vog

Chiing ta chia cho vgq dé hg = 1.
2.5. Chon ma tran H t6t nhat bang RANSAC [9]

2.6. RANSAC la viét tit ca cum to “RANdom SAmple Consensus” ¢d nghia la “dﬂng thuan
mau ngau nhién”.

Y tun'ng ctia thut todn 1a: Tir tap dit liéu dau vao c6 hai loai dit liéu 14 “inlier” va “outlier”,
trong d6, “inlier” 13 céc dit liéu khong phai nhiu va “ourlier” la cac dit liéu nhiy, ta tién hanh

556




Efng dung ki thuat ghép anh panorama trong mang cam bién khong day

tinh toan v tim ra md hinh t6t nhat cho tap dir liéu. Viéc tinh toan va chon ra mé hinh tét nhat
s€ dugc lap di idp lai k 1an, véi gia try k duge chon du 1on dé dam bao rang xac suat p (#uong la
0.99) cua tap dir liéu mau ngau nhién khdng chira “outlier”.

Thudt todn:
Lip lai k lin:
a. Chon 4 cdp diém tuong dong ngdu nhién.

Tinh ma trgn Homography H,tic 4 diém nhwe d trinh bay ¢ rén
Tinh khoang cdch d ciia tdp cde cdp diém twong dong.

d =d(X.H, X, )+d(X.H, X, ) (22)
d. Tinh s6 lugng m cdc cap diém inlier thoa ma diéu kién d,< nguimg
e. Néuinlier > max_inlier thi max_inlier = inlier va ma trdn Homography H = Hyp,

log (1 p)
log(1—w")

o

trong d6 &k =

(23)
w 14 1i 1€ giira s6 inlier trén tong s6 diém. Théng thudng chon 50 %.
2.7. Ghép hai birc Anh

Sau khi ma tran Homography dugc tinh toan, bidce cudi cung trong viée tao anh Panorama
12 hoa tron hai birc anh lai véi nhau, Y tudng co ban dé thyc hién budc nay la str dung mét anh
lam trung 1am, sau d6 sir dung ma tran Homography dé chiéu anh con lai t&i mat phang anh
trung tam nhu trong Hinh 5.

Hink 5. Ghép hai birc anh.

Anh bén trai dugc sir dung 1a mat phing chiéu, birc anh bén phai 12 anh duge chiéu 1én mit
phiang anh thir nhét sir dung ma trin Homography. Phan mau xanh la phan riéng ciia méi bac
anh, con phan mau den la phén chung ctia hai bire anh. Sau khi ghép anh ching t6i nhéan thay
kich thudc cuia birc anh khdng phai hinh chi nhét va co hién tugng meo & anh bén phai. Pé giai
quyét van dé nay ching tdi dé xuat hai giai phap:

Giai phap thu nhat: Khi chup thay vi xoay camera, ta tinh tién camera.

Giai phap thi hai: Sau khi ghép anh, tién hanh crop anh theo hinh chit nht.
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3. KET QUA PAT DUGQC
3.1. Thiét lap ban dau
3.1.1. Nang heong thay doi gifra cdc goc chup

Chiing t6i thuc hién md phong thuat toan bang phan mém Matlab. Anh dau vao duoc chup
tir cam bién thuc vai cac trudong hop: tinh tién camera, goc léch giira hai camera (mé ta nhu
trong Hinh 6) 1a 15°, 30", va 45°. Méi truong hop chiing tdi chup 3 ¢dp anh vdi cac kich thudc la
160 x 120 pixel, 320 x 240 pixel, 640 x 480 pixel.

L]

Goc quay gida 2 anh

Hinh 6. Goc léch gilra 2 camera.

3.1.2. Nang lwong tiéu thu trén mang cam bién khong dday

Thiét 1ap mé phong mang cam biép voi 100 nodes mang, vi tri ngau nhién trén vung co kich
thude 500 x 300 m. Nang lugng ban dau cho méi nat la 12J. 86 lugng node ngudn la 10. Mang
cam bien bi coi la chét khi 10 node ngudn chét.

150 F

100 =

Hinh 7. Mang cam bién.
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(Giai phap chung t6i dé xuét 1a truyen da chang xtr li panorama phén tan trén cac node. Pé so
sanh hiéu qua cia giai phap dé xuat, chiing t&i md phong ¢4 hai trudng hop la truyén da chiing

xir li panorama phén tan va xir li panorama tip trung tai 1 niit nguén. Pé thuén tién tinh tinh
chiing t5i st dung cip anh ddu vio cé kich thude 320 x 240 pixels, géc chup 16ch 30°,

3.1.3. Xdy dung mé hinh tinh todn ning heong

Pé tinh toan nang lugng tiéu thu chiing t8i sir dung phan mém Joule meter [13].

Dé danh gia nang lugng tidu tén cho truyén dir lidu, ching ta sit dung mé hinh tinh toan
nang luong [10, 11, 12]. Theo mé hinh nay, néing luong truyén mét bit dir lidu 1a
2
Eee TELA",d < d,

e, = (24)
+E, d"’d d

Eter:
va nang lugng nhan mot bit 1a
er:r — Celec? (25)
& day dy 1a khoang cach nguéng duge xac dinh nhd do khoang cach truyén thing 16n nhét va 4 1a
khoang cach giira thiét bi truyén va nhan. Ky hiu €, 1a ning lwong tidu tén bdi mach dién cho
mét bit va € ,d" hodc €, d* 12 nang lugng phy thudc vao phuong thirc truyén di licu.
Pé danh gia ning lvong tiéu tén cho ghép dir liéu anh, ching ta sir dung md hinh ghép anh
Panorama. Nang luong tiéu ton cho qué trinh ghép anh (£p,) 14
E, =E +E. +E +E, +E.,, (26)
4 dﬁy Eg., Eg, En, Egr, va Ecpla ndng luong tiéu tén cho céc qua trinh trich chon diém ddc trung

giita hai anh, tim nhitng diém tueng ddng giita hai blrc anh, tinh ma trin Homography, chon ma
tran Homography t6t nhat bing RANSAC, ghép néi hai birc anh vé&i nhau.

Chiing t6i thyre hién thuét toan trong hai trudng hop truyén thing va truyén da ching dé

xem xet tinh can bing ning lugng ciia mang.Sau mdt thdi gian nghién ciru chang t4i thu duoc
mot s6 két qua sau:

3.2, Kétqua 1

3.2.1. Trich chon diém dic trung SIFT

Hinh 8 thé hién két qua dat dwgc & bude 1. Cac diém dic trung duge thé hién bang céc
vecto mau Xanh, thé hién hudng va doé lom
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Hinh 8. Cac diém dic trung duoc thé hién bang céc vector.

3.2.2. Tim diém twong dong

Hinh 9 thé hién két qua cua bude 2, tim diém twong déng giira hai birc anh. Céc diém tuong
ddng duoc ndi vai nhau bang cac dudng mau xanh. Ching t6i nhan thdy rang c6 nhitmg diém
twong ddng xé4c dinh sai, vi vdy cin ding RANSAC dé tinh dugc ma tran H t6t nhat, khéng bi
anh hudng boi cac diém tuong dong xéc dinh sai.

Hinh 9. Céc diém twong dong duoc nbi v6i nhau bang cac dudmg thing.

3.3. Két qua 2
3.3.1. Tinh ma trdn H va RANSAC

Hinh 10 the hién két qua dat duogc & bude 3 trong thudt toan ctia ching toi.

Hinh 10. Sau khi thuc hién RANSAC, 4 cap diém diém mau luc, lam, vang, d6 la cho ta ma tran H t6t nhat,
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3.3.2. Ghép anh

Hinh 11 thé hién két qua dat duoc & budc 4 trong thuat toan cua ching t6i. Ching té1 nhan
thdy rang anh dau ra c6 hién tugng méo do anh 2 bi nhan véi ma tran H. Dé khic phuc hién
tuong nay ching ta thuce hién tinh tién camera két qua nhu trén Hinh 12.

4
i
il L .

i
-‘ﬂ'.l-.

b'ﬂ. .
Rl

Hinh 12. Tinh tién camera.

3.3.3. Crop

Pé khac phuc hién tugng méo anh panorama. Ching t6i dé xuat giai phap la crop anh
panorama dé dugc kich thude hinh chir nhat. Két qua thé hién nhu trén Hinh 13.

it
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Hinh 13. Anh panorama sau khi crop.

3.4. Ning lwong tiéu ton

3.4.1. Nang lwong thay doi giita cdc goc chup

3.1.1. Két qua nang luong tinh toan duoc thé hién nhu trén Bang 1|

562

a) Buéc 1 va 2, b) Bude 3 va 4.

(a)

Trong phan nay chiing t6i mé phong mang cam bién khong day nhur thiét lap trong phan

Bang 1. Nang luong tiéu thu trén timg node mang voi kich thuéc va goc chup khac nhau;

Buée 1: SIFT Buwéc 2: Tinh H, RANSAC
Gh¢ Size | Xili |Trayén | Size | Xirli | 3
pixel mWh J pixel mWh J
Tinh tién | 160 x 120 1,979 | 0,083 [ 177 x 124 | 0,006 | 0,178
15 160 x120 | 2219 0,083 |224x136 | 0,083 | 0215
30 160120 | 1,886 | 0,083 | 251141 | 0.127 | 0.236
45 160x120 | 1999 | 0,083 |476x241 | 0351 0,579
Tinh tién | 320%x240 | 6102 0332]367x173 | 0,039 | 0,606
15 320240 | 6449 | 0332 ] 448x274 | 0,796 | 0.862
30 320x240 | 6,194 | 0332]637x280 | 6743 | 1,102
45 320x240 | 6,889 | 0332 0,332
Tinh tién | 640 x480 | 132,732 [ 1,327 764x543 | 0,043 | 3,119
15 640 x480 | 112312 1327856 x504 [ 0,087 [ 3,191 |
30 640 x 480 | 129,632 | 1,327 [950%527 | 0,151 | 3,490
45 640 x 480 | 132272 | 1,327 | 1151 x544 | 0,175 | 4,032




Ung dung ki thuét ghép dnh panorama trong mang cdm bién khéng déy

Buie 3: Ghép Buéc 4: Crop
Gée Size X@li | Truyén Size Xirli | Truyén
pixel mwWh [ J pixel mWh J
 Tinh tién | 177 x 124 | 0307] 0,42 163x 100 0,302 | 0,038
15 24x136 | 0443 o0197]159x110 | 0312| 0.038
30 251 x 141 0,307 | 0,229 |226x110 | 0,080 | 0,054
45 479 x 241 04821 0,745|235x110 | 0,248 | 0,056
Tinhtién [367x273 | 0522{ o491 [340x230 | 0317] 0,169
15 488 x 274 0614 | 0819{310%x230 | 0327] 0,154
30 637 x 280 0672 1,156)573x240 | 0358 | 0,297
43 » | l
Tinh tién | 764 x 543 2,003 | 2,688 | 638x532 | 0,549 | 0,733
15 856 x 505 0,595 | 2,798 | 630x470 | 0,344 [ 0,640
30 950 x 527 | 0,595 r 3,244 { 630x470 | 0302 [ 0,640
45 1151 x544 | 3,074 | 4,057 | 630x470 | 0468 0,640

3.4.1. Ndng heomg tiéu thu trén mang cam bién khong day

Trong phan nay chang t6i mé phong mang cam bién khong diy vai thiét }ap ban dau nhu
3.1.2. Két qua nang fuwong tinh toan dugc thé hién nhu trén Bang 2 va 3 va Hinh 14, 15 va 16.

Bang 2. Nang lugmg tiéu thu trén timg node mang.

Aoh1 | Anh2 |Nang luong|Thigian| Lin |Nang hrong/lin|Nang lugng/bit
pixel pixel J S J ]
Bugc 1} 320 | 240 | 320 | 240 | 1080,7 | 239,711 | 100 2,39711 1.30052E-06
Budge 2 | 320 | 240 | 320 | 240 207.2 21.782 | 100 2.072 5.62066E-07
Budc3 | 468 240 1122,5 180,901 | 200 5,6125 2.08203E-06
Bing 3. Két qua tinh toan ning luong tiéu thu trén mang cam bién.
Mode Round | Time Energy | Energy/round
Phan tan 45 | 124.565 | 350.8683 7.797074
Tép trung 10| 32717 | 107.9423 10.79423
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Nang lwong tiéu thu moi lugt truyén

8 7.797074105
7.5
e
3 7.013907551
| -
6.5
® Phantan ®Taptrung
Hinh 14. Nang luong tiéu thu trung binh trén mét luot truyén.
Toan mang
360
350.8683347
350 -
= 340 e W Phan tan
5 329.6536543
330 ® Tap trung
320
310
Hinh 15. Nang luong tiéu thu toan hé théng.
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Hinh 16. Phan bd niang luong trong mang cam bién khéng day:
a) X li phéan tan, b) X li tap trung.

Qua cac Hinh 14, 15, 16 ching t6i nhin thiy phuong thirc truyén da ching, xir li phén tan
mang cam bién ton tai Jdu hon, tiéu thy it ning lirgng hon so v&i phuong thire truyén thang nhd
viéc xir i cac nhiém vu phdn tén trén dudmg truyén tr nit ngudn vé nit gbc. Thoi gian ton tai
clia mang ciing ldu hon.

3.5. Ban luan
3.5.1. Trich chon diém ddc trung

a) Uu diém: Thuat toan SIFT vuot trdi vé 36 chinh xac do it bi anh hudng bdi huéng,
cuomg d6 sang, nhidu...cua anh dau vao do céc diém dic trung tim boi thuét toan SIFT 14 diém
dac trung bat bién. Tir d6 giop viéc tinh toan ma trdn Homography chinh xac hon, han ché sai
sot khi thuc hién ghép anh

b) Nhwroe diém: Toc dd con cham do khéi lugng x Ii 16m, nhidu bude, can xét nhiéu scale
khac nhau

3.5.2. Ghép anh
Péi voi hai giai phap 12 crop anh va tinh tién camera c¢ thé thiy giai phap tinh tién camera
mic di anh Panorama it bi méo, hdu nhir khéng can crop lai. Tuy nhién sy khac nhau giira hai

birc znh khong nhiéu vi viy goc quan st cia anh panorama nhod. Con véi gidi phap quay camera
va crop anh thi géc quan sat caa dnh panorama rong hon.
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3.5.3. Ndng luomg tiéu t6n

Qua két qua thuc hién & 3.4. C4 thé thay nang lugng tidu ton cla toan hé théng sé giam
xuéng khi thuc hién xir li phén tan trén cac node mang.

Mic di cac anh ddu vao cé ciing kich thude nhung ning luong tidu tdn lai khac nhau do
moi cap anh lai c6 phan chong lan khéc nhau, tir d6 din dén s6 lugng diém tuong ddng giira hai
birc anh khac nhau, lam cho khéi lugng can xir 1i & cac budc tiép theo cling khdc nhau. Phan
chong 1an cang 16m thi ning luong tidu ton cang lon

Khi 50 sanh nang lugng tiéu ton giira truyén da ching xir 1i phin tdn va xit li tap trung tai
niit nguén ta thay truyén da ching tiéu thu it ning luong hon, thai gian ton tai coa mang ciing
lau hom.

Viéc nang lugng tiéu tén giam khi truyén da ching s& mang dén su cén bang ning lueng
cho mang WSNs.

4. KET LUAN

Bai bao tdp trung vao viéc nghién clru ki thudt ghép anh Panorama tir hai anh du vio.
Trong méi bude néu lén co s& Ii thuyét co ban, dua ra danh gid va di sau trién khai cac ki thujt
d6 dé 4p dung trong bai toan ghép anh Panorama. Hudng tiép theo chlng tdi sé& thuc hién céc
budc:

- Téi wu cac ki thut nhim cai thién théi gian va dua ra két qua chinh xac hon.
- Thyc hién ki thuét ghép anh Panorama véi nhiéu hon 2 anh dau vao.
- Tim thudt toan giai quyét van dé anh ghép chua khap.
- Tim thuat toan lam m¢ bién cua anh.
- Loa1 bo hién tuong béng ma.
Nham ning cao chét lugng anh phuc vu cho (mg dung tim kiém cling nhu nhan dang déi tuong,
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ABSTRACT

APPYING PANORAMA TECHNOLOGY FOR WIRELESS SENSOR NETWQORKS

Phat Nguyen Huu', The Nguyen Manh
Hanoi University of Science and Technology, 1 Dai Co Viet road, Hanoi, Vietnam

"Email: phat nguyenhuu@hust.edu.vn

This paper presents about combining Panorama image technique. The method that we

propose is based on the techniques of choosing specific extract, comparing photos, finding
Homography matrix and combining with RANSAC. In WSNSs, a number of nodes are large. We

(3

use distributed processing on nodes by using multi-path routing and cutting overlaps. The energy

consumption of the system will be reduced and balanced since lifetime of nodes is longer.

Keywords: panorama, image alignment, image stitching, SIFT, RANSAC, homography.
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