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Recent advances in local image descriptor

Xu Yunxi, Chen Fang

Institute of Information Engineering , Huzhou University, Huzhou, Zhejiang 313000, China

Abstract: Objective Local image descriptors are widely utilized in many image understanding and computer vision applica-
tions, such as image classification, object recognition, image retrieval , robot navigation, and texture classification. The de-
velopment of the SIFT algorithm highlighted the beginning of modern local image descriptor research. Recently developed
modern local image descriptors are surveyed in this study. Method Four types of local image descriptors, namely, spatial
distribution descriptors of local features, spatial correlation descriptors of local features, local descriptors based on machine
learning, and extended local descriptors (local color descriptors, local RGB-D descriptors, and local space-time descrip-
tors) , are presented. The local image descriptors are then analyzed and categorized. The performance of the local image
descriptors is investigatedin terms of invariance, computation complexity, application field, evaluation methods, and evalu-
ation datasets. Finally, this paper concludes with a discussion of directions for future research of the local image descrip-
tors. Result In recent years, the research of local image descriptors has made great progress. Many excellent descriptors
are proposed, and their performances have greatly improved in the distinctiveness, robustness and real-time, and their ap-
plication fields are continually expanded. Conclusion Local image descriptors are widely utilized as an important and fun-
damental research field of computer vision. However, many problems in the use of these descriptors persist. This condition

indicates that further research on local image descriptors is required.
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FARTT I SIFT fliR P A9 I , SRR LA
Tt GLOH iR 5 R 3 AN m) J7 [w) F1 8 41
JE J7 111 log-polar s AR . Engin % A4 4R T
I FH T T e 2 7 AR R 285 R AE 42 BT DAISY #f iR
Fo DAISY fli R Rt 3155000 25 05 &1 (R 1 3
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T A AN FAE YL ;s Liao 28 N 421 T b o)
B k52 2 F BUHE 42 5 Zhao S5 NV AR IT
e Ry il — i SR TR AN AR L 3 3 2 s Mura-
la 25 A2 BT R U 2 T 3R T N 2 Y R
H6:%% s Maani 25 A\ 45 01T e A 78 Jr 40 R Al A
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SO SR AR

AT 2 1 J B AR R A 2 R D SR A
PRI [R5 DX i 75 =X, 22 T80 3 26
N AV | P R e 1 = W S T s T
FiC , Heikkila 25 A R 17 e X i Jo 8 — i i A
L (CS-LBP) #5384 , 7ERFAE VT e A H b5 53268 ok 15
T RUFPERE, 0 SIFT $3R 4 AH AL, CS-LBP #i4
PFAEARFE AU FETEC 4 x4 /N DI, o5 26/ X Sl 4 7
ZIAILE . M CS-LBP 2, Gupta 55 A 7 LTP
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SIFT il B A FATEAFfift 25 et JORIVC BE R (] 2L
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Table 1 Classification of local image descriptors
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J2 SRy AR IR A B S B 1. AT A
DX IR T 25 R AR AR R )2 SR FREAE R 23 (] o
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0 0 1 0 0 1 0,=0,0,=0,0,=0
G P R 5) LI (L FIERS
T, = { t»] T, = {hzl ha  ha F2 4yt T RSB T G A
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Table 2 Photometric invariance classification of local color descriptors
JEMRER AR OUMEREER OUMSREREFIER OLMBIEEL OB R
SIFT (K EEIE R ) Y Y Y
HSV-SIFT
RGB-SIFT Y Y Y Y Y
C-SIFT Y
OpponentSIFT Y Y Y
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Table 3 Invariance and distinctiveness classification of local image descriptors

LRV E IR MG IR A A WAL ERE R
SIFT .SURF Y = =
WLD HOG Y [ ik
RIFF Y Y H i
CHH Y i e
27 A R B X G R AR AT Y Y ol oE
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LIOP Y Y Y i =2
JUMRHE RN 4 R AR Y 1% {(i8
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B2 2] AR AT Y = (=
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Table 4 Computation complexity classification of local image descriptors
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Table 5 Application field classification of local image descriptors
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