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TOM TAT

Bai b&o nay trinh bayévki thuat ghépanh Panorama. Riong phap ma ching tdié xuat
dwa trén cac kthut trich clon diém dic treng, déi chiéu anh, tinh tim ma tm Homography &
hop v6i RANSAC (RANdom SAmple Consensus). Trongng cm bién, $ lvong node dén,
ching t6i phan chia taaiwir li trén cac noded hop voi viéc truyén da ching. Bidu d6 lam
giam ning hrong tiéu thi cia mang Gim bién ding nhr can king ning lwong va thyi gian $ng
cua cac nodeimg lau ton.

T khdéa panorama, ghéimh, éan chinhanh, SIFT, RANSAC, homography.

1. DAT VAN PE

Mang cim bién khéng day (WSNs) la ¢b he thong cac ém bién khong day thong dugc
phét trén ndiu nhién trong cadiéu kién dic biét ma khong &n sr tham gia @a con ngoi dé
giam sats thaydo| cia méi trrdng, phat hin cac du hiéu bat thuong trong cac cong trinh hay
thu thap thong tin ¢ Mot viing trong it khaang thyi gian nkit dinh. Bé giao tep vGi nhau cac
ndt mang cin phai tu to chic dugc trong méi teong khéngon dinh Wi mot ngwn nang krgng
du trir bandiu duoc cung @p.

Trong mang éim bién mic du cac nut bgisi han é nang hrong nhing chingdi cé vu thé
la s lugng nat ét 16n do gia thanhérva & dang trén khai trong mt viing 6ng lén. B&n anh
d6 do $ lugng nat bn nén ai mot nat trung tam ching t& shu dugc cacanh wi goc nhin va v
tri khac nhau. an dung dic tinh nay chang tédé xuat ap ding thuit toan xr |i anh (image
mosaic) cho rng am bién khéng day. Yuong a ban cia thuit toan nay 1a dng lai mot anh
lén tir cacanh nk dé cho ndt hinhanh rd nét trong caéng ding giam sat.

C6ng nglt camera ngay cang phagétrinhrng hién nay goéc chp caa camera ahdirng lai ¢
khoang 50 x35 so Wi goc nhin éa mit nguoi dat 200 x135 . Nhur vay 1 hic anh € khéng
truyén dat dugc nhiéu théng tin [1].Dé giai quyét van dé trén, ta tirc hign ghép nit sb anh chup
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tirng phin cia mot vat thé hay phong énh (c6 pln gdi Ién nhau)dé tao thanh nt birc anh toan
canh lén hon — hay con @i la anh Panorama [2].

Muc tiéu dia bai b&o 1a khéi pft hinhanh trong nét viing Kng lon nhy mot hé thdng céac
nat am bién vsi d6 chinh x&c cao rit. Do gisi han V& nguwdn lyc trong mng ém bién (ning
lwong cac nit va khning xir li) néndé hoan thanh mc tiéu nay la it thach thic l6n. Do do,
bai bao nay &dé xuat thuat toan Panorama duntg khéi phuc anh trongdiéu kién ti wu héa
nang hrong tiéu 6n trong mng cam bién.

2.GIAI PHAP THUC HIEN

K1 thuit ghépanh Panoramadn céc trdc sau:
Bugc 1: Trich clon diém dic treng gira haianh.
Buéc 2: Tim nhiing diém trong dong gira hai kirc anh.
Buéc 3: Tinh ma #n Homography.
Budc 4: Chon ma thn Homographydt nhit bing RANSAC.
Budc 5: Ghép i hai birc anh Wi nhau.

2.1.Trich chen diém dic trung
2.1.1.Timdiém dac trung

Diém dic trung tronganh 1a ndt diém anh cé clra nhiéu théng tin lon cacdiém anh lan
can. Biéu dién anh theodiém dic trung € c6 dong hon, giam duoc khong gian tim Kim trong
cac bai toanrng ding.

Ta gr dung thuit toan timdiém dic treng it bién SIFT (The Scale Invariant Feature
Transform) nlr trong tai léu [3]. Nhiing diém dic treng nay khong thayoi khi xoay anh, co
gidnanh hay thayddi cudng dé sang éa anh. Trong lxéc ndy ching ta it hién cac lxéc nho
sau:

Phat hin diém arc tri Scale-space

Cécdiém hip din Vi dic treng SIFT trong thich Wi cac arc tri dia phrong ala B loc
difference of Gaussian (DoG) [3, 4], cac t 1é khac nhau. Khéng giahl€ caa mdt hinh
anh la ham L(x,y,lt) dugc mb & nhe sau:

L(x,y,ka)= G(x,y,ka)* I(x,y), (1)
voi G(X, Y, ko) 1a bién ti 16 Gaussian (variable scale Gaussian), I(x,y) ladinihvao, * 1 phép
nhan clp, va

G(x y,0)=1/(2m0? )& ) | 27%), 2)

Cacdiém hap din duoc xacdinh 1a cac gc dai hoic arc tiéu caa cacanh. DoG qua cad té
thé hién nhr trén Hinh 1. "Difference of Gaussiansit fhac bét coa caaduong Gauss) had dong
bang cach tirc hién hai phép lam m Gauss trérnh. Voi mdi [énh ndt ban kinh lam @ khac
nhau va tir chiing cho nhadé tao ra Kt qua nhr Hinh 2.
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(;(k’a)oj“
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Gker)aT
Gl d
Anh Gaussian Anh DoG
Hinh 1 Tinh toan DoG [3]
D(x,y,0) = (G(x,y,ka )~ G(x,y,0))* I(X, y) 3)

g DK’ o)
= D(ko)
g D(o)

Hinh 2 Piém X s duoc so sanh & 26 lang géng aia n6 [3]

Madi diém anh trong DoGdugc so sanhd&i 8 diém anh lang géng aia n6G cung t 1é d6 va
9 lang géng K & cac t 1¢ ngay trdc va sau no. Bl diém anh d6 dat gia ti cuc tiéu haic arc
dai thi 8 duoc chon lam caadiém hap din. Mdi diém hap din ¢ng vién sau khitwoc chon s
dugc danh gia xem cdugc giir lai hay khong.
Logi bé cacdiém hip din c6dg twong phin thip
Sir dung khai trén Taylor
D’ 1 ,9°D

D(x)=D+ += 4

(x) 0X X 2X 0x? @
" 0’D™aD

== % 5

X x> 0X ®)
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Saudo loai bo cacdiém cods twong phin thip D(X) <0.03.

Mét 5 diém hip din doc theo cac enh khodng gF duoc tinhén dinh khidnh b nhiéu va xoay

anh aing by logi bo

Sir dung “Trace and Determinant of Hessian”, ta c6

He= [DX* DXV}, (6)

DXy Dyy

voi He la ma tén Hessian, [} ladao ham lc 2 theo x va [ ladao ham lac 2 theo x va y.

Dé kiém tra 1 1 d6 cong chiing tatsdung cong tic:
Tr(He)  (r +1)
De(t( H)e) <t r )

: (7
véir=10 [3].

2.1.2.Pinh heéng chodiém ddc trung

(b)

Hinh 3 Binh hréng chodiém dic trung [3].
a) Vung arc tri va b) Xacdinh arong do va hrdng.

Céc hréc duoc trinh bay trong Hinh 3) Hinh 3 (a) v tri diém dic treng dugc xacdinh la
vung arc tri. Trong Hinh 3 (b), ching téi tinh toandng vadoé I16n ciaanh Gaussian:

m(x Y) =4/ (L, Y= Lol PP+ (L% ¥ - U x ¥ 1 (8)
Va6i m(x, y) lado lon.

o(x, y) = tan'l(

L(x y+ )= Lx y= 1)} .

L(x+1,y)— L(x-1,y)
voi 8(x, y)la haéng.

2.1.3.M0 t diém ddac trung
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Hinh 4.Biéu dién cac vectodic trung [3].

Hinh 4 mé 4 qué trinh éng hyp cac vectortinh hréng trong khu wc voi do dai trong
duongdo Ion gradient trung binh, ching teotra nming chra gradientdng hyp d6 nhr sau:
Sb chiéu = 8 chéu x (4x 4) = 128. (10)

2.2. Tim diém twong ddng giira hai birc anh [5]

2.3.Trong bwéc nay chung tdi so sanh descriptor ia keypoint trong anh nay woi
descriptor ciaa keypoint trong anh kia

Hai diém trong khong giaduoc coi 1a trong ddng réu khaing cach Euclide g haidiém
la nho nhat va 1 SO giita khaing cach @n nhit va khaing cach @n nhi phi nho hon mot nguang
cho tréc. Trong bai bado nay, ching tbéigchngrong la 0.8 [3].

Khoang cach Euclidéuoc tinh king cong tic sau [6]:

d(p.a=y(n-a)+(n-q)+.+(p- q)’°
; (11)
=[2(p-q)

i=1

& day n = 128 vi rdi diém duogc dic treng boi 128 chéu.

2.4. Tinh ma tran Homography [7]

Homography I it dinh nghia aia toan lc. D6 1a s dich chugn sr dung phép chiu
hinh e, hay n6i cach khac né lar &€t hop aia cip diém trong phép clu phoi canh.
Anh thre trong khong gian ba chi co tie bién doi ve khong giananh king phép cléu thong
qua ma tin bien doi HomographyH. Cac phép cki bien doi thdng qua ma &n Homography
khongdam bao ve kich thréc va géc éa vat duoc chieu, nhrng bio dam e ti 1€:

X' =HX. (12)

Chung tai tinh H bng phrong phap DLT (Direct Linear Transformation).

Trong k¢ toadd khéngdong nhit, cong thirc (12) c6 th duoc viét lai nhu sau:
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ul |h h hj x
vi=lh h hy. (13)
1] |[h, K hj1

Vi hg = 1 vi khong gian chii 1a khéng gian 2 chil.
Lan luot chia dong ttr nhat ciia cong tiirc trén cho dong thba va dong tin hai cho dong
thir ba, taduoc bieu thic sau:

-hx=hy-h+(hx hy § &0 (14)
~hx-hy-h+(hx hy § w0 (15)
Hai cong tlic trén c6 th dugc viét dudi dang ma tén nhr sau:
Ah=0 (16)
trongdo:

|=x =y -1 0 0 O ux uy u
A= 0 0 O -x -y -1 vx vy 17)
Vah=(hhhshyhshghyhghg)'. (18)
Vi méi cap diém trongang ta c6 hai b thic nén chcan 4 ¢ip diém trongung 1a ta co thxacdinh
dugc ma thnH. Ap dung cong tlkc SVD [9] cho ma &n A taduoc:

9
A=UD VT =>'syy. (19)
i=1

trongdo, s; 1a gia ti don. s; s duoc gip xEp theo thir tu giam din. Nghia 1a s4 5 6 gia ti nho
nhat. Khi d6 gia ti cha h bang gié ti cudi cung dia &t v;:

Ah=0,

d, - dgl[vy - V|
A=UDV' =U| : . T

d91 e dgg Vg, =+ Vg (20)
h= [V Ves] . (1)

V99

Chung ta chia chogg dé hg = 1.
2.5.Chen ma tran H tét nhit bing RANSAC [9]

2.6.RANSAC la vit tit cia axm tir “RANdom SAmple Consensus” c6 righla ‘dong thuin
mau nciu nhién”.

Y tuong aia thuit toan 1a: Tr tap dir liéu déu vao co hai lai dir liéu la “inlie~r” va “qutlief’,
trongdo, “inlier” 1a cac dr li¢u khdng phi nhieu va “outlier” 1a cac dr li¢u nhiu, ta ten hanh
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tinh toan va tim ra md hinbittnhat cho fip di li¢u. Viéc tinh toan va afn ra mé hinhdt nhit
€ duoc lap di 1ap lai k lan, v6i gié tri k dugc chpn du 16n dé dam bao rang xéc sat p (thuong la
0,99)cia tp di liéu miu ngiu nhién khéng alra “outlier”.

Thugt toén:
Lap lgi k lan:
a. Chpn 4 aip diém trong dong ngiu nhién.
b. Tinh ma tin Homography kgt 4 diém nhr 34 trinh bayo trén
c. Tinh khang céach d ga tip cac @p diém trong dong.
di:d(xy’Htmp X)+d( Xthmp X) (22)
d. Tinh $ luong m cac ép diém inlier thva madiéu kién d< ngudng
e. Néu inlier > max_inlier thi max_inlier = inlier v& m&gdn Homograph H = hpY
log(1- p)
log(1-w")

w 1a i 1¢ gitta $ inlier trén 6ng $ diém. Thong throng chon 50 %.

trongdé k = (23)

2.7. Ghép hai birc anh

Sau khi ma tm Homographyduoc tinh toan, béc cui cung trong Wc tao anh Panorama
la hoa tén hai hirc anh ki véi nhau. Y tréng @ ban dé thic hién bueéc nay 1a & dung mbt anh
lam trung tam, sad6 sr dung ma tin Homographydé chiéu anh con i téi mat phing anh
trung tdm nir trong Hinh 5.

Hinh 5.Ghép hai bic anh.

Anh bén traituoc sr dung la miit phang chiéu, birc anh bén phi 1a anh duoc chiéu 1én it
phing anh thr nhit sir dung ma tan Homography. Pin mau xanh 1a pgin riéng @a ndi buc
anh, con pAn mauden la plan chung éa hai birc anh. Sau khi ghéginh ching t6i nin thiy
kich thréc cia birc anh khéng phi hinh chr nhit va c6 hén trong méod anh bén phi. Bé giai
quyét van dé nay ching tédé xuat hai gii phap:

Giai phap thir nhat: Khi chup thay vi xoay camera, tmh tién camera.
Giai phap thi hai: Sau khi ghépnh, tén hanh cromnh theo hinh ol nhat.
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3.KET QUA PAT PUQC
3.1.Thiét |ap ban dau
3.1.1.Ndng krong thaydsi giira cac goc chp
Chuing toi thrc hign m6 ptong thut toan ing phin mém Matlab.Anh dau vaoduoc chup
tr cam bién thaec Wi cac tirong hpp: tinh tién camera, gocéth gita hai camera (mé tnhu

trong Hinh 6) 1a 1% 3¢, va 45. Mai truong hop ching téi chp 3 cip anh Wi cac kich thrdc 1a
160 x 120 pixel, 320 x 240 pixel, 640 x 480 pixel.

Goc quay gitra 2 anh

Hinh 6.G6c Ech gira 2 camera.
3.1.2.Ndng hrong tiéu th trén nung aim bién khong day

Thiét lap mé plong mang cim bién v6i 100 nodes amg, i tri Ngau nhién trén vung co kich
thuéc 500 x 300 m. Bhg lrong bandau cho ndi Nt 1a 12J. 8§ lugng node ngdin 1a 10. Ming
cam bién bi coi la clet khi 10 node ngdn cet.

300

230

200 -

130

=]

100 ¢

a0k

1] |l 100 130 200 250 300 350 400 430 500

Hinh 7.Mang am bién.
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Giai phap ching tadté xuat 1a truyén da ching xir Ii panorama phan tan trén cac nddéso
sanh hiu qua cia ghi phapdé xuit, ching tdi md pbng c hai tuong hop 1 truyén da ching
xtr li panorama phan tan varxi panoramadp trung &i 1 nGt ngwn. Bé thuan tién tinh tinh
chiing toi & dung cip anhdau vao c6 kich thdc 320 x 240 pixels, goc ap léch 30.

3.1.3.Xay drng mo hinh tinh toandamg keong

Dé tinh toan ang hrong tiéu thi chang téi & dung pHin mém Joule meter [13].
bé danh gia #ng lwong tiéu 6n cho trugn dir liéu, ching ta® dung mé hinh tinh toan
nang lrong [10, 11, 12]. Theo mé hinh naying hrong truyén mot bit di ligu 1a

2
gelec + gfsd ' d < d0

€ = (24)

&

4 H
elec + gmpd ! d 2 dO
va ning hrong ntin mot bit 1a

€x = Eeleo (25)

& day d, la khaing cach ngong dugc xacdinh nhy do khaing cach trugn thing lon nhit vad la
khoang cach gia thét bi truyén va niin. Ky higu &, la ning lrong tiéu 6n boi mach dién cho
mét bit va £,.d” haic Empd4 la ning hrgng phu thupe vao plrong thic truyén di ligu.
D¢ danh gia &ing hrong tiéu 6n cho ghép @ liéu anh, ching tais dung mé hinh ghégnh
Panorama. khg lrong tiéu tn cho qua trinh ghémh Es,) 1a
Eon =B+ B+ By + Byt By (26)
& day Eg,, Ers, En, Eon, VAEcyla ning lrong tiéu tn cho céac qua trinh trich ehdiém dic trang

giita haianh, tim nliing diém trong dong gita hai kirc anh, tinh ma #n Homography, atn ma
tran Homographydt nhit bing RANSAC, ghép éi hai birc anh Wi nhau.

Chung t6i thrc hién thuit toan trong hai trong hyp truyén thing va trugn da ching dé
xem xét tinh canamg ning luong aia mung.Sau rdt thoi gian nghién ¢u chung toi thudugc
mot s6 két qua sau:
3.2.Kétqua 1l
3.2.1.Trich chon diém dic trung SIFT

Hinh 8thé hién két qua dat duoc & busc 1. CAcdiém dic treng duoc thé hién hing céac
vecto mau xanh, ¢hién heéng vado l6n
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Hinh 8.Cécdiém dic trung duoc thé hién bing cac vectar
3.2.2.Timdiém trong dong

Hinh 9 tké hién két qua caa hrge 2, timdiém twong dong gita hai kirc anh. Caadiém trong
ddng duoc ndi véi nhau Bing cacdudng mau xanh. Chang toi fi thdy ring cé nliing diém
trong ddng xacdinh sai, vi 9y cin dung RANSAGdé tinh duoc ma tan H t nhit, khéng b
anh hrong bi cacdiém twong dong xacdinh sai.

Hinh 9.Cécdiém trong ddng duoc ndi véi nhau lBing caoduong thing.
3.3.Kétqua 2
3.3.1.Tinh ma tin H va RANSAC

Hinh 10 tk¢ hién két qua dat duoc & budc 3 trong thét toan @a ching toi.

Hinh 10.Sau khi tirc hién RANSAC, 4 @p diém diém mau hic, lam, vanggdo la cho ta ma fn H ©t nhit.
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3.3.2.Ghépdnh

Hinh 11 ti¢ hién két qua dat duoc & budc 4 trong that toan @a ching téi. Chang toi Bh
thiy ring anh dau ra c6 hén twong méo daanh 2 b nhan i ma téan H. Bé khic phuc hién
trong nay ching ta tie hién tinh tién camera & qua nhu trén Hinh 12.

Hinh 12.Tinh tén camera.

3.3.3.Crop

Dé khic phuc hién trong méoanh panorama. Ching téé xuit giai phap la cropanh
panoramaté duoc kich thrge hinh clir nhat. Két qua thé hién nhr trén Hinh 13.
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Hinh 13.Anh panorama sau khi crop

3.4.Ning hrgng tiéu ton
3.4.1.Ndang heong thaydoi giia cac goc chp

Trong phin nay chiing t6i mé mimg mang cim bién khong day nin thiét 14p trong plan
3.1.1. Ket qua nang lrong tinh toardugc the hién nhr trén Bing 1

Bdng 1 Nang lrong tiéu thn trén frng node mang Wi kich thede va goc chp khac nhau:
a) Budc 1 va 2, b) Béc 3va 4.

(@)

Bwéc 1: SIFT Bwoéc 2: Tinh H, RANSAC
Goc Size Xieli | Truyén Size Xir li Tng]y
pixel mWh J pixel mWh J

Tinh tién | 160 x 120 1,979| 0,083( 177 x124 | 0,006 0,178
15 160 x 120 2,219 0,083]| 224 x 136 | 0,083| 0,215
30 160 x 120 1,886| 0,083( 251 %141 | 0,127| 0,236
45 160 x 120 1,999| 0,083(476x241 | 0,351 0,579
Tinh tién | 320 x 240 6,102 0,332]| 367 x173 | 0,039| 0,606
15 320 x 240 6,449| 0,332|448x274 | 0,796| 0,862
30 320 x 240 6,194| 0,332 637 %280 | 6,743| 1,102
45 320 x 240 6,889 0,332 0,332
Tinhtién | 640 x 480 | 132,732 1,327| 764 x 543 | 0,043| 3,119
15 640 x 480 | 112,312 1,327| 856 x504 | 0,087| 3,191
30 640 x 480 | 129,632 1,327| 950 x 527 | 0,151| 3,490
45 640 x 480 | 132,272 1,327| 1151 x544| 0,175( 4,032
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(b)

Buwoc 3: Ghép Bwaéc 4: Cro
Gébc Size Xirli | Truyén Size Xirli | Truyén
pixel mWh J pixel mWh J

Tinhtién | 177 x 124 0,307| 0,142] 163 x 109 | 0,302 0,038
15 224 x 136 0,443| 0,197| 159 x 110 | 0,312 0.038
30 251 x 141 0,307| 0,229] 226 x 110 | 0,080 0,054
45 479 x 241 0,482| 0,745]| 235x110 | 0,248 0,056
Tinhtién | 367 x 273 0,522 0,491| 340x230 | 0,317 0,169
15 488 x 274 0,614| 0,819]| 310x 230 | 0,327 0,154
30 637 x 280 0,672] 1,156| 573 x240 | 0,358 0,297
45
Tinhtién | 764 x 543 2,103| 2,688| 638 x532 | 0,549 0,733
15 856 x 505 0,595| 2,798| 630 x 470 | 0,344 0,640
30 950 x 527 0,595| 3,244]| 630 x 470 | 0,302 0,640
45 1151 x 544 3,074 4,057| 630 x470 | 0,468 0,640

3.4.1.Nang heong tiéu the trén nung aim bién khéng day

Trong ptan nay ching t6i m6 mimg ming éim bién khong day i thiét Iap bandau nhr
3.1.2. K&t qua nang hrong tinh toantugc thé hién nhr trén Bing 2 va 3 va Hinh 14, 15 va 16.

Bdng 2.Ning lrong tiéu thi trén trng node mang.

Anh 1 Anh 2 |Ning lwong| Thoi gian| Lan |Nang keong/lAn|Nang hrong/bit
pixel pixel J S J J
Buoc 1| 320 | 240 | 320 | 240 1080,7 | 239,711 100 2,39711 1.30052E-06
Budc 2| 320 | 240 | 320 | 240 207.2 21.782 | 100 2.072 5.62066E-07
Buéc 3 468 240 1122,5 | 180,901 200 5,6125 2.08203E-06

Bang 3.Két qua tinh toan &ing leong tiéu thi trén mang céim bién.

Mode Round | Time Energy | Energy/round
Phan tan 45 124.565| 350.8683 7.797074
Tap trung 10| 32.717| 107.9423 10.79423
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Nang lwong tiéu thu mdi lwot truyén

8 7.797074105
7.5
c
=4 7.013907551
7
6.5
W Phantan MTap trung
Hinh 14.Ning leong tiéu thi trung binh trén @t luot truyén.
Toan mang
360
350.8683347
350
- 340 M Phén tan
5 329.6536549 .
~ 330 M Tap trung
320
310
Hinh 15.Ning hrong tiéu thi toan 1§ thong.
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12.0
Ceel Y e e e 10.8
. . : . . ..\ P . . 96
: L] L8 - » F 4 ..- . . r ’84

. . : T
. . : R [
e - 16.0

Nang lrong con i (J)

2.4
1.2
0.0

Trucy (m) Tryc x (m)

(b)

Hinh 16 Phan 16 ning rong trong nang cam bién khéng day:
a) Xt li phén tan, b) X li tap trung.

Qua céc Hinh 14, 15, 16 ching tdéantthy phrong thirc truyén da ching, xr |i phan tan
mang ém bién ton tai lau hon, tiéu thi it ndng hrong hon so Wi phuong thic truyén thing nhy
viéc xir If cdc nhém wu phan tan tréduong truyén tr nGt ngwn Vvé nat goe. Thoi gian Bn tai
cua mang ding lau fon.

3.5.Ban luan
3.5.1.Trich chon diém ddc trung

a) Uu diém: Thuat toan SIFT wot troi vé do chinh xac do it banh hrong i hudng,
cuong do sang, nHiu...ciaanh dau vao do cadiém dic trang tim lii thuat toan SIFT I&diém
dic trung it bién. Tir d6 gidp vic tinh toan ma #n Homography chinh x&ah, han cté sai
s6t khi thrc hign ghépanh

b) Nhuec diém: Toc do con cim do ktbi lugng xi Ii I6n, nhéu buéc, cin xét nhéu scale
kh&ac nhau

3.5.2.Ghépdnh

Déi voi hai giai phap 1a cropinh va tnh tén camera c6 ththiy giai phap tnh tién camera
mic duanh Panorama ititméo, u nhr khéng én crop hi. Tuy nhién g khac nhau gia hai
birc anh khéng nhiu vi Viy géc quan sati@anh panorama rih Con \6i giai phap quay camera
va cropanh thi géc quan satiaanh panoramagng hon.
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3.5.3.Nang keong tiéu 6n

Qua Kt qua thuc hién & 3.4. C6 th thdy niang luong tiéu 6n cia toan B thong $ giam
xudng khi thrc hién xu Ii phan tan trén cac nodexn.

Mic di cacanh dau vao cé cung kich thbc nheng ning leong tiéu 6n lai khac nhau do
mbi cap anh ki c6 phan chong lan khac nhau,itdé din dén $ luong diém trong dong gira hai
birc anh khac nhau, lam cho &hluong cin xi Ii & cac lrdc tiép theo €éng khac nhau. B
chdng lan cang én thi ning rong tiéu tn cang én

Khi so sanh #ng lrong tiéu tn giira truyén da ching xi |i phan tan vax I tap trung ti
ndt ngwn ta thiy truyén da ching tiéu thi it nang rong ton, thyi gian ©n tai cuia mang ding
l&u ron.

Viéc ning hrong tiéu 6n giam khi truyén da ching € mangdén ar can ting ning lwong
cho mang WSNSs.

4. KET LUAN

Bai bao #p trung vao Vic nghién ¢u ki thuit ghépanh Panoramairt hai anh dau vao.
Trong mdi budc néu 1én ¢ so |i thuyét co ban, dwa radanh gia vadi sau trén khai cac kthuat
d6 dé ap ding trong bai toan ghémh Panorama. kbng tiép theo chiing tdissthuec hién cac
budc:

- Tbi wu céc k thuat nhim cai thién thoi gian vadua ra Kt qua chinh xac bn.
- Thie hién Ki thuat ghépanh Panoramadi nhiéu hon 2 anh dau vao.
- Tim thuit todn gai quyét vin dé anh ghép cha khsp.
- Tim thifit toan lam n¥ bién @iaanh.
- Loai bo hién twrong bong ma.
Nham nang cao ch lugng anh phic wu choting ding tim kém ciing nhr nhan dang ddi tuong.
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ABSTRACT

APPYING PANORAMA TECHNOLOGY FOR WIRELESS SENSOR N®WDRKS
Phat Nguyen Huy The Nguyen Manh

Hanoi University of Science and Technology, 1 DaMet road, Hanoi, Vietham
"Email: phat.nguyenhuu@hust.edu.vn

This paper presents about combining Panorama ined®ique. The method that we
propose is based on the techniques of choosingfigpegtract, comparing photos, finding
Homography matrix and combining with RANSAC. In W§M number of nodes are large. We
use distributed processing on nodes by using rpatti-routing and cutting overlaps. The energy
consumption of the system will be reduced and lwa@drsince lifetime of nodes is longer.

Keywords:panorama, image alignment, image stitching, SFANSAC, homography.
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