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Abstract

A fast image registration algorithm based on Hausdorff distance is studied. This method is to match
the image in the one-way Hausdorff distance algorithm and calculate the similarity between the tar-
get area and the template image. It can also determine the area with the highest similarity and re-
move the relatively large matching points. At the same time, it can calculate the average value, and
then perform template matching through the distance image. Experimental results show that this
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method still has a high matching speed and robustness to complex scenes containing noise.

Keywords

Hausdorff Distance, Image Processing, Robust, Image Registration

Copyright © 2020 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

ik

1. 5l

Hausdorff 25 B i AR ALAE B2 B AR AU EE B % e —, T2 T AR iR, BRI
B, N L e ) T S5 R AN TR DA R e A7 B o
IACARAL LR 2 v PR IR D7 1 2 B 98 2% D0 G KA S U - LA e g AR S 1 2 ) B, Il i Ak
DRV SR 423 TR) i 2 18] R BE R e AT Z AT R ARABLRE [ 1] AR T R AR A R DL BC  ,  RURFAIE A
18 F 85 2 (RI4FAE « Hausdoff i 2 (Hausdorff Distance, HD) g A& —Fh A -6 5 S ) s SEAHABURE B2 1) B B RFAIE
[2] [3]. — A BREIRINE s b5t T W S 0 R UL BC 45 SR R, VF 201 70 % 7EAR1HE R Hausdorff
PR B A1 7> Hausdorff PEES 2L b, $H 7 —2eplidt[4], (HR2 NG5 Hausdorff 85 25 11 HAH X 52 2%,
HE DL A SNV R SR, AT T E 412 e DC G S5 10 2 P82 7y T P BIE S IR 8 s SRR [S 138 i PR AE s % H
/it 5 Hausdorff FRES (5 2 R, {EL L 75 38 ) H AN RFAE 2 ]
AR SR R VTG 75 22, R A S0k 5 i) Hausdorff 25 25 77 10 S i MR (RO s T .
2. EfRILHECHY KRB
P DL TRC 2 A FH R S A DG E S92 0] P B B 22 PR RAT 225 )RR AL P 7 48 R L s 1) AR )
[6] [7]. DLPCdFE Hhod o PPN vt PR R S
e AN SN R [R] — X R A A iR . AR F
f(xy)="f, (x+ d, (xy),y+d, (x y))+ n(x,y) (=0 2-1)
X 2-1 Hn(x,y) AR, AED SRR BT ET KR d, (% y). d, (% y) A f (X y) ERRTERIR
Hox Ay 7 B AL E 2, AR RE AL [8] [9], I B EHR I LR AR T I
bR 278 B 1 — AR R HERE T IR -
X ={X,[0<pu<M,-1,0<v<M,-10<X, <255} (X 2-2)
3 2-2 1 My, M, R PRI e A 5
SEI R AR -
Y ={¥Jo<i<N,-10<j<N,-10<Y, <255} (X 2-3)
Ny, N, S [ i i AN 5 B
RS UG AL bR R I B EAE R HE R IS — MK, e TIRRCRS, v &l sz R 58—
MERIINLE, 7T LARIE AR R
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Hausdorff BEEE X

Hausdorff 25 25 /2 13 P 41 55 8 2 1A)AHALLRE i B FE[10] [11] [12]. "B AW 2H A2 TR EE B i — s U
e BRAPLLAE A={a,a,}, B={b, b}, WA, XWULAHEZ AT LL Hausdorff 28 & X

H:
H (A B)=max(h(A B),h(B,A)) (X 3-1)
Hr,
H (A B)=max(ae A)min(b e B)|a-b| (X 3-2)
H (B, A)=max(beB)min(ac A)|jo-a| (:(3-3)

|| 2 %k A FH e B Z IV RE B v X

7E 2 3-1 Hl  HFR R XUE Hausdorff B 25[11] [12], ‘& 42 Hausdorff fH & () ichnitE . KX 3-2
h(A B) ZMES A BIEEE B LA Hausdorff 1, 3 3-3 7 H (B, A) 2 W& G B B4 A A ¥ Hausdorff
{@%%MAmﬁ%ﬁﬁ%A¢%%¢ﬁmg%ﬁ@ﬁq%B%¢%ﬁﬁ2ﬁ%%%h—”ﬁﬁﬁ$,
SR H T A5 5 v (1 B K ABLAE 9 h( A, B) o B2 3-1 1, T) Hausdorff 2525 H (A, B) 281 EE 25 h(A, B) FI
h(B, A) HH AR, BRI A0 i K AN L RO B2 L pr it

4. Hausdorff FEESHFFR REUES %
4.1. ¥t Hausdorff JBES

AR B 1) Hausdorff B8 5350 BB HEAT UL HE, W] DUA 250 ok B2 2% R P A AE e s . LR
I, ook F A DXIgOMURE AR 1B 5 08 AT ARABURE T 550, DATID 8 2 A DL RE d5 v 1 X 3o £E B0 i) Hausdorff B,
Hr,

H (A B):Nizmd(a, B) (3t 4-1)

A

X417, N, NS A T TR
SRR Z PR T g o P UG C e R P 2, 7R 2T L R) Hausdorff #5251, #iE TR R
1 Hausdorff fE g, FH@ N

H(AB)= - T...0(0(28) (t42)

Hrr, p ARG L HoE SON:

X =7

p(X):{ (=X 4-3)

TR BIE « SR ZBRIE AN RULES &, RN SRIECPIME, R T EE 24308 T M= 52,
M 7E B VLB R B B A VLR R
4.2. Hausdorff 25 258 4R P g
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A B RS UL IC B R 00 T [13], BEAR R A 3l 1 800 T BLH S R Ko X R 1 AR
M A, et A AR B RTASAEEE 1 i, j] RO MI, j]. PR ERE Y t(x, y) IS OL R, I Hausdorff 21 &
A
F (% y)=max{max I (i, ))MDT (i=X, j-y),max ., M (k,1)IDT (k=x1-y)} H(4-4)
FEXT M| BEAT R S22 e, JU) 8. [7) Hausdorff 515 0
F(xy)=max; I (i,i)MDT (i-x, j-y) X (4-5)
F(x, y):max(kvl)el\/1 M (k, ) IDT (k—x,1-y) 2 (4-6)
7EPIMZ ULHECRT, B Hausdorff 2H 55 1055 L RIS K A K E M-
F(xy) =K (i ))MDT (i—x, j—y)[f.p|1 (i, )MDT (i-x, j-y) X(4-7)
Fu (% ¥) =L, )M (k,))MDT (k = x,1-y)[ f,0|M (k,1)MDT (k = x,1 - y) X (4-8)
X 4-7. X481, p. g WEMG I FIBR M IIREREL, £ A0 f, o0 HIILEE S 4, Kb o< f, f, <1, &
SR 125 KR/ T P RIS AR IC I 5 PO B 1)
5 MEWERS D4

REE TS Y winl0 K EER, matlab iiiAsJy 2014b, &4y 80 M2 2745 DL R SR AE 1K 20 MRS T4k
MG, St 100 15, SLISEPBE =7, SR EGIH TR0, 3HT 7T seiext b, Hes R
F 1. €2,

Table 1. Performance comparison of different inspection methods for school gate buildings

1 RV AT BN 77 A M BEEL

J7 1A IER#f%/100% AL Z/100% B HIA]/s
FrifE Hausdorff 78.1 133 380
#i15) Hausdorff 69.5 21.1 212
Bt Hausdorff 82.3 8.3 224

Table 2. Performance comparison of different inspection methods for teaching buildings
2. WMEFREFANEIEN 5 A REEL R

JilA IEAf%/100% PRI #/100% B E /s
Fr#E Hausdorff 75.6 15.3 415
H. i) Hausdorff 64.1 21.6 236
it Hausdorff 81.2 8.6 252

M LFNEE 2 (1) =G 5 i Gt it 4h S nT LG H : AR AE R Hausdorff #5835 354 7RI, SR B a5,
VLECHERf, (HisS K, W RERGIFEREAE, 55 SBREFRER; £ 550 Hausdorff FH 55k &
AG S ARG U ) A s P2 AT (L FEAS U P A et A R o, LA S AR ST s T A ST ) - e
1) 5. 700 Hausdorff 25 23 1) R TG S92, 7 ST fff 26 1) [R) )t RE S M 47 6 1 IF I, S PE R 44135 5% T (i
1. B 2 R B — 2 I E k.

S0 AR B 2L Hausdorff (25 25 VU e e i 2 B SR 4 vy, DRI, DG PG 55092k DU ) 1E Af R 5 L A 3 1) A
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Figure 1. School gate building improvement Hausdorff distance template matching image
B 1. &IITEMGHE Hausdorff 25 B 484K TLET 1%

RE R E & S EFhGeNE RAR LA

Figure 2. Teaching building construction improvement Hausdorff distance template matching image
B 2. #FREF K Hausdorff B0 B4R 4R IUAL &l 1%
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