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Abstract Image feature matching plays an important role in computer vision, the feature point matching technology
based on descriptors have made a series of achievements,since curves have different lengths,incorrect position of end-
points and contain lots of relative texture around neighbor, the research of feature curve matching is still a challenging
topic,and many curve matching methods have the problem of fewer matches and low accuracy of feature matching. To
improve the total number and accuracy of feature matching, this paper proposed a novel Point Line feature Fusion
(PLF) algorithm based on the location relationship between feature points and feature curves. Firstly.it defines the dis-
tance from a point to a curve,and obtains the matched points and curves using point and curve descriptors respectively
from the images. Secondly,it determines the matched point pairs in the support areas of one pair of matched curves,and
eliminate the mismatch of curves according to the distance constraints between the obtained matched points and the
curve. Then,it removes the mismatch of points according to the distance constraint between the point and the curve.
Three combinations of points and curves have been used in the experiment,which are the points extracted by SIFT and
the curves extracted by IOCD curve descriptor,the points extracted by SIFT and the curves extracted by IOMSD curve
descriptor, the points extracted by SIFT and the curves extracted by GOCD curve descriptor. The method has applicabi-
lity to many kinds of point and curve descriptors,it is not only suitable for the points and curves, but also for points and
lines ,it has applicability to many kinds of features. Experimental results show that the proposed algorithm can effective-
ly improve the total number and accuracy of feature matching,and also increase the accuracy of point matching under
image rotation, viewpoint change,illumination change,]JPEG compression,noise and image blur.

Keywords PLF algorithm,Curve matching, Point matching, Point line feature fusion,Distance constraints
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Fig. 3 Flowchart of mismatch elimination algorithm
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Table 1 Matching results under different values of R and R’
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R=10,R'=40 57(2) 40(1) 54(0) 244(0) 154(1) 42(0)
R=10.R'=42 54(1) 40(1) 54(0) 244(0) 154(1) 42(0)
R=12,R'=38 59(2) 40(1) 54(0) 245(0) 153(1) 42(0)
R=12,R'=40 59(2) 40(0) 54(0) 246(0) 152(0) 42(0)
R=12,R'=42 57(2) 40(1) 54(0) 246(0) 1531 42(0)
R=14,R'=38 60(3) 41(1) 51(0) 245(1) 154(1) 41(0)
R=14,R'"=40 60(3) 41(1) 51C0) 246(1) 154(1) 41(0)
R=14.R'=42 58(2) 41(1) 51(0) 246(1) 154(1) 4100)
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Fig. 4 Image set with viewpoint changes
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Table 2 Matching results on image sets with viewpoint changes

HF 5

o 4 (a) H 4(b) H 4(0) 4 H 4(e) H 4D ERAHK EAE
10CD 108€0) 16(2) 28(0) 47D 139€0) 237(1) 605(4) 99. 34
PLF-L1 130(1) 59(2) 40€0) 54(0) 153(0) 246(0) 682(3) 99. 56
TOMSD 93(8) 47(10) 32(3) 54(9) 87(2) 175(4) 488(36) 92. 62
PLF-1.2 111(7) 49(3) 36(1) 61(3) 109(1) 188(0) 554(15) 97.29
GOCD 23(4) 41(0) 11(3) 22(4) 144(1) 222(0) 163(12) 97.41
PLF-L3 44(2) 49(0) 20(1D) 36(1) 167(0) 244(0) 560(4) 99. 29
SIFT 920(36) 373(24) 314(21) 341(22) 870(0) 1004(2)  3822(105) 97.25
PLF-P1 857(10) 301(4) 310(17) 331(13) 867(0) 957(0) 3623(44) 98.79
PLF-P2 824(11) 289(12) 310(17) 329(13) 865(0) 960(0) 3577(53) 98.52
PLF-P3 830(9) 336(3) 309(16) 335(18) 861(0) 906(0) 3631(46) 98.73
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Table 3 Matching results on image set with rotation

1% 57 5 o
o A 5Ca) H 5(b) H5(0) H5(d) H 5Ce) H 5D EEAHKEAEN
10CD 139€0) 113(2) 68(2) 37(1) 80(0) 25(0) 162(5) 98.92
PLF-L1 152(0) 128(2) 83(1) 42(0) 112(D 28(0) 545(4) 99. 27
IOMSD 87(5) 97(3) 41(3) 44(3) 56(2) 38(15) 363(31) 91. 46
PLF-L2 99(2) 116(2) 16(0) 46(1) 78(0) 25(2) 410¢7) 98.29
GOCD 130(4) 10(0) 32(2) 35(1) 62(2) 11D 310(10) 96. 77
PLF-L3 145(2) 74(1) 61(2) 39(1) 90(1) 21(D) 1430(8) 98. 14
SIFT 1405(9) 864(36) 651(2) 229(18) 1250(13)  317(19)  4716(97) 97.94
PLF-P1 1378(7) 839(20) 651(2) 218(7) 1144(4) 295(9) 4525(49) 98.92
PLF-P2 1389(7) 838(16) 651(2) 210(5) 1231(2) 310€12)  4629(44) 99.05
PLF-P3 1370(7) 797(16) 638(1) 207(3) 1169(4) 308(10)  4489(41) 99.09
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I R 343 T8 Z ek Bl . 4% . PLF 513 A 5% 6 e A R
BT G R A K0RT VG E TE A 26 L L AT e e Fig. 6 Image set with illumination changes




55 2 1 PR A R R Y 158 T TEC S B Bk 291

4 JeHR AL R LR [ 5 3k U Bl 2

Table 4 Matching results on image set with illumination changes

5k aREE TR H ERE/%N
A 6(a) E 6(b) A 6Cc) F 6(d H 6Ce) A 6(D
10CD 21(2) 28(3) 28(3) 32(2) 70(1) 42(1) 221(12) 94.57
PLF-L1 39(D) 28(0) 41(1D) 35(D) 71(0) 46(1) 260(4) 98. 46
10MSD 33(4) 29(8) 31(8) 13(6) 71(8) 40(3) 217(37) 82.95
PLF-L2 43(5) 24(1) 36(5) 20(3) 72(1) 46(2) 241C17) 92.95
GOCD 39(2) 28(0) 40(2) 35(2) 72(1) 46(3) 260(10) 96. 15
PLF-L3 38(L) 23(0) 50(1) 45(3) 67(1) 410 264(6) 97.73
SIFT 229C7) 132(8) 340(7) 154(6) 588(30) 296(6) 1739(64) 96. 32
PLF-P1 213(4) 126(4) 333(6) 147(6) 558(20) 275(3) 1652(43) 97. 40
PLF-P2 203(1) 124(2) 336(4) 149(4) 566(13) 272(3) 1650(27) 98. 36
PLF-P3 211(3) 119(1) 324(5) 147(4) 574(19) 289(3) 1664(35) 97.90

4.2.4 RFER

B 7 45 43 ) o TR A PR N e PR A B 6 21 IR 1
SEHAE AL i i e P Dy 0, R 5 Gl Bk
FEWR R E LI VC LSS SR, MR 5 MZS AT LG . A X
T 10CD, IOMSD, GOCD % % , PLF-L 5 ¥ 78 35 15 5 £ JT it
b 2 1 [ A 9 20 T A 5% DG P %o 50, DA T B Y 482 4 D T KR
VT g 1F A R W] p A5 2 42 7+, PLF-L1 B k7 B S 42 LAY D e
E RS ARICEL S 0, VERE IE W R 5 %) 100% ., PLF-
L2 Ay VEAC IE A R i T3T 2 A 480 VR BB i T 125
XL ROCR B3, X SIFT Bk, A8 3C PLF-P Bk 518k 7 B

SR DTG BT T DTG M IE B K. B2 PLF 573k 7B RS
0 4SRRI » B 54 Y B R X8 SR 9 TR Fig: T Image setwith noise
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Table 5 Matching results on image set with noise

5 AR mEAK EHE/Y
A 7Ca) H 7(h) E 7Cc) A 7(d) E 7Ce) H 7¢O
10CD 4700) 111¢1) 90(0) 128(1) 113C0) 213(2) 702(4) 99.43
PLF-L1 56(0) 127¢0) 101C0) 137¢0) 125C0) 235(0) 781(0) 100
10MSD 20(2) 3500) 78(3) 94(1) 57(1D) 100(4) 384(11) 97.14
PLF-1.2 39(2) 57(0) 89(1) 117(1) 79(0) 128(2) 509(6) 98. 82
GOCD 30(2) 106(0) 85(1) 128(2) 87(1) 204(2) 640(8) 98.75
PLF-L3 38(0) 123(0) 99(0) 137(1) 104(0) 220(0) 721(1) 99. 86
SIFT 298(6) 985(20) 649(5) 566(23) 705(8) 983(2) 4186(64) 98.47
PLF-P1 270(2) 969(4) 642(1) 558(16) 658(3) 967(0) 4064(26) 99. 36
PLF-P2 280(2) 971(7) 642(1) 554(16) 689(5) 982(1) 4118(32) 99.22
PLF-P3 292(5) 969(4) 642(2) 558(16) 6917(2) 9637(0) 4115(29) 99. 30
4.2.5 JPEG E% %% B IR G R A R A DC R, $E T T a5 DC Y IE B 2R,

Pl 8 A 5 2 MR R P AL A SCRE X JPEG 46 R 1
PERE . A 8Ca) 2R IR B B 8(b) — &1 (D AN [F) & 4
L6 R AR S 3 5 20 IR 4 50 F T I PTG R e 4 TR A5 2
. # 6 45 AR SCE TR JPEG JE 45 BG4 1 iy T 45 4R
7 6 B4R LU K. JPEG JE 47 B % 4 . M3 F
10CD,TIOMSD, GOCD %1% , PLF-1 23 16 37 44 55 £ T I ith £
4 T e o 2 A R 9 A S X D T R A
SVER 22T 1 B 20 T A 63 A R i £ DG TRC £, DA TAT A it £k 13 DG
S ORI DC T5C 1E A % (] B 75 3] £ 5 B0 f6f 50 4 R4 1 B 4 1R K8 JPEG R4 R4
VO TE B K 5 0. A X T SIFT %3, PLF-P 55 = # J iR Fig. 8 Image set with JPEG compression
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Table 6 Matching results on image set with JPEG compression
Hk GRS TR EH O EHE/%
A 8(h) A 8o A 8(d) A 8(e) A 8D
10CD 175€0) 160(1) 146(0) 100(€0) 43(1) 624(2) 99.67
PLF-L1 176 (0) 174(0) 149(0) 118(0) 64(1) 681(1) 99. 85
1I0OMSD 129(1) 114(1) 105(1) 73(0) 41(3) 462(6) 98.70
PLF-L2 127(0) 116(0) 108(1) 84(1) 51(3) 486(5) 98.97
GOCD 175(1) 161(€0) 152(0) 99(1) 35(2) 622(4) 99. 36
PLF-L3 174(0) 156(0) 153(0) 106(0) 5000) 639(0) 100
SIFT 1696(30) 1460(17) 975(9) 567(21) 285(9) 4983(86) 98. 27
PLF-P1 1682(16) 1449(8) 970(4) 556(10) 275(1) 4932(39) 99.21
PLF-P2 1682(16) 1450(10) 967(5) 556(10) 277(3) 4932(44) 99.11
PLF-P3 1683(17) 1450(9) 970(4) 551(6) 275(2) 4929(38) 99. 23

4.2.6 BEAEAEM B

B9 i E g4, o | 9 (o R R AR A%, /] 9 (b) —
P9 () S FE A [l AR i T 3R BB 4% L 3 5 4l 1% 4 31 ol
JEUUA PG BRI FRRLLRL . 38 7 25 A SO v 70 BB 1R 1% 4
LI EEE R, MR 7T MG R LUE S DI,
PLF-L 83k 76 38 BUH £2 B UL E 4 TR B R G5 V2R B G &
SRR EE IR DD, 48 F+ T #h 2R VC i 49 15 5 %6, Hob PLF-1L2 33k
ORI, U IE R 3t 90, 20 % $2 THF) 96. 54 % 52) 5
VETC T 5 » 8¢ SIFT 453k, PLF-P 43 %k 19 DU IC 1F i 3845 2] 748
It Hd PLF-P1 8k BB

() () (d) (e) H

B9 BH R

Image sets with blur
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Table 7 Matching results on image set with blur

H aREE TR EH  ERE/N
F 9(b) 9(e) H 9(d H 9Ce) E 9D
10CD 134(2) 126(2) 93(2) 66(0) 40(2) 459(8) 98. 26
PLF-L1 140(2) 128(4) 103(2) 79(0) 56(0) 506(8) 98. 42
1OMSD 98(2) 69(7) 36(0) 23(5) 19(10) 245(24) 90. 20
PLF-L2 109(3) 85(5) 43(1) 33(1) 19(0) 289(10) 96. 54
GOCD 139(2) 126(4) 88(3) 46(1) 18(2) 417(12) 97.12
PLF-L3 136(0) 124(2) 94(1) 64(0) 32(0) 450(3) 99.33
SIFT 808(10) 626(13) 384(13) 301(21) 236(36) 2355(93) 96. 05
PLF-P1 800(2) 600(7) 372(3) 277(12) 208(20) 2257(44) 98.05
PLF-P2 793(1) 605(7) 369(7) 287(17) 226(26) 2280(58) 97.46
PLF-P3 793(2) 596(5) 349(2) 279(12) 229(29) 2246(50) 97.77

g ik  PLF S0k ][] A 364 i oy 2 0 457 E % TC e 8
BORMIERf R, KESCR 45 R R W, 78 e 5% 0 M A4k o I A
b R4 Wl BOHI S AR & 00 T L 3 TOCD, IOMSD, GOCD
iy 28 DE e 5 vk PLF B30k B9 il £ DE S 8 50 DC e 1 7 >R 4R 15
B THRTFE s FIR 5 SIFT &V F 55 %%, PLF 53k (9 & VG B O
PR BAR T BRA., FH0, SRR SIFT 573k #2000 43
FRAE 4> 315 TOCD %3 . TOMSD % 1% . GOCD %12 $2 B i h
RAFAEAHRL A, R 3 A A A A S I R AR E A &, IR T
PLF Bk 1) 238 HHE .

LERIE b il e VG D Y DT 85D D BE IE B R, AR
SCHE B S AR AR A A AR IR VUL B R B (PLE) . &
RTEIUA SRR A T 00 B Rk B IEMR S AR AE K R B
SRR A SE O i 2 S XA TR R R SO 2 R R
BRVCHD, 523 45 SRR ] - AR SO R0k B o — iy £ 4 3 0 DT IE

AR B T AT BRI B T B — B AT A A T A DR T GE
B A BT R T PEBRVE BE 5 B J7 T R B R 4F . PLF RLTE
ML AR G O B AR A G | T 405 LA R R el £ v A 3 3
MER B G RRTE . 3 Ah A SR R AR RS O I £
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