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Three projective transformations for image stitching
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Abstract: A three projective transformation image stitching algorithm was proposed based on local
warping method combined with different textures of buildings and ground planes to overcome the
image distortion and improve the stitching speed for the stitched building image with ground plane
information. With the method, the image was first segmented into different small images with
different contents, and then the ones with the same content were stitched together before finishing the
whole stitching process. In order to reduce the local distortion and warping caused by globally
projective transformation methods, the locally projective transformation method was adopted three
times during the whole process. As the method stitches the image based on image content
segmentation, it has a very precise and reliable stitching result than traditional ones. Experimental
results show that the proposed method obtains seamless stitching image and overcomes the defects
caused by image distortion due to less texture information of the ground plane, as well as improves the
speed by 20%—40% as compared with that of traditional method. The rapid speed and high fidelity of
proposed method satisfies the requirements of image stitching.
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Fig. 1 Framework of image stitching based on three projective transformations

SCHR[16 15 3E T Hough 728 #e X 77 76 G IR £k
PEAR AL 1 RS B AT B M I R . SRR IR AR 1K
7 A B T DR AL W R 3 TR AR BOG R L
HRO R B B AR Ak DL B T SR A A AR S s AR TR
NGO . AT X S S0 SR B AY ) A, STk
C17]%5 T —Fpin 7 2958 9 Hough 2R 4 Jr %
TR e 7R SO B 1Y 1 SRR b o ) B
SRR EEWHBRY . % IERIET Hough
AR 48 o T 2 AR B AL A [ AT 0 s [ L
i,

i3 Hough 728 4 4G I 1 R Hh 8 5T 49035 4
(0057 T J5e AR AV B A 1) K 7 2R B, Y MR B T 7E

L B E R BN AT EIR
2.2 BEGgHE

S T DRRE AR DR H 1 B M N B S ML AR S
SR JHE TR AE B A oE J7 3k DR 3 AR 6] 8 25 10 - I
16 AR I T REAE (9 R D H2 7 30 14 o7 i 4 02 °F
Ph BUR Z B B AT — 8 1 3 & X, B3 o 4 1k
s b A — R R SRR R BT B R ST
Vel A4 [0 g 72 o A2 780, She AR B PRI 78 o R I 5 R )
i BEAR HEDFH 2D BR 58 PRz . O A& X I RIE
PHEART G — M L A PR R AR ST
WAL Z . Ik, A SCFE 3 1 S s 2R N R
Ve 10 7 2k iff 2 T 1) B & DX, DA T 5



%9 PTCH 55

ZRIE B L e R PR 2727

PriE, HARW 3.1 #4).

Image /,

P, \
Image /,

&l 2 P R AT B R
Fig. 2 Diagram of planar imaging model

WK 2 frR . PR ECR Y H A — & P FE AR [
B 1ML ERAR S L Py F Py AL T PR ENR
I A I Z (B Y 5 S XK 4, ok i ST A o i
PP S BEA CUFR Ry L BUR B AD DL K R Ak b
AR R L B L B AR B HL T
SERL T R L, APFE .

2.2.1 ZEMZHHARY

23 (A AT i — TR MR b i U 7 7T 3%
AR R RIR L /] 2 P A (Rl gl P
TE =Yt FA bR R TP B A bR M (s ys ) FITELFE
g I, LS Py AR mCa, y), BL RS
PAILAERR I, L8 8 P, (AR m' (2
3 B L AR AR

LI P H Py ) 3 A0 4 AR B S 441, TR 3
s P A ALE O O B35 8 g F Ay
Py AL TR N ER . Hod, O A LIS 5
STE b B OGO 7 B BIR T T R RS O AR AL £
B f.

Point P

M(x,y.z
el T
RN
N ~

, Point P, r
X om(x,y) X
Image plane The plane of

camera lens
Kl 3 B
Fig. 3 Model of perspective projection

A 37 P R B A Ny = A s () ) A
TE Y GO L85 S 2 A B AL bR AR G R
HEMILN S EOM IS 50 R % A0 C . 76 A A
L =R P AR BRE M5 AR BRCE
R APy BARBRE m Z B R R

mC[R T}M, (D
0 1
o, CHZAHML S BOUH B AL 55 A L N S 480 AL
FEHABARCfon £ RGO AR BR Cers o)) s R AL
JiE % 46 B T A AR BILTE- B8 46 B

f= 0
0 f, ci. (2)

0 0 1

£ PR Py ¥ B 375 045 52 B A0 v ] A T
DISRI S P AARFRIE M 55 P, RARER KR,
MRS B I L ZEMHRE LR,
2.2.2 BB AFTHRER

Xof AHAILAE S T 249 5 R 32 3h (015 B R A b

A5 Jf A AR 20T RT P R A = 4 b 5t b R IR B2 R

B AR b3 Z (8] X W AR 4 G R . AR A B
PRl « () 5 A% 45 155 7 R 43 52 AR M ALY L {5 A 4
TR R 2 s i) e ) — o 2 M AR S AL R DL
RS AR B R RS D) 2 A S, ) AR
bR (Y AR 4 W e m — AT S 80 (0,0, D, i
P AR R R AR AR e A, g S 8,
AR M i s — T RN 1.

FTE SRR 2 R A Py AR AR mC s y)
FIE Py, BUARFRAE m (s ') Z 18] B8 5 I 28 48 56
EF

C=

m'= Hm. (3)

AR T B DI Y X 0 6 R T S R

B DR AR GO B MR M B H, 1 55

PR R 3 DR 43 19 SIFT 43 4E A5, JF R H

D s T 28 A hy AR DL B2 AT R IR A DR E

F2R H RANSAC 83k 2 B 12 DU BC 19 4 AiE 500

FEAE B DT IC /) R AR SO0 B R L L SR A 8 SR

AR TR SR AR i MR B HLok SRR
I, AT, [ F 728 5 A BF 4

3 (XBREZERL

AT R T 4 X g 5 KR A A e
4 Intel Core Duo 2 CPU,2G WfE,.2.93GHz £



2728 e KBE TR

B L . Windows 7 B EEA/E R G K, R M
Matlab 2014a ¥ &S EE AT 255,
3.1 EF Hough THHE G5 E

AR A Hough 28 48 553522 K6 ) 15145 vh £
FE 1 58 3 KT 2 BRI B4R B, SE B0 45 R R X
SeZk B F BT T ALY SOER Y (WK L B AT 4
B R 43, MR AL T SRR A 1 7K P 4 3R R
ST A . B 4 R R BER R A
R AT DEMTES MM 4 XN EG R E 34
K600 45 SRS AR MER . P 4 Ca) L 4(h) T 4 CH AR
(5 TS AL T 2 ST B BB LT, 43 W 45 R
J& T 2SR A3 i MR R 43 3] 6 TS 4 1 LR
H HIER AL S FE A 1 B R &S Kb WA A
ST EOR

XFF 4 B R R A AR R R R
Hough 75 # & Bt 7 18 5 19 25 45 25 B 4(a) |
A (b)) HfAETE [ T S 43 R A S G S S0 B AH BL Y
FEOL LA KR 4 (o) 4 (d) 4 Ced) Fl 4 CD B T8 37> A
FH 52 O BRAN SR 19 R7 5K 175 B0 » Hough 78 46 #5838 1L
T AR SR R

(g) (h)
Bl 4 XA TE BG%T B Hough A8 4 B4 4 I 45 2R (a,
¢ e, g ALAPHERB b, d, £, h A PHEEEIBO

Fig. 4 Results of line detection by Hough transformation

for different image pairs (a, c. e, g are left
images of stitching image pairs and b, d, f, h are
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