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A SIFT Feature Descriptor Based on Sector Area Partitioning

ZENG Luan'? GU Da-Long?

Abstract
a circular region. The large dimension of descriptor will decrease the matching speed of SIFT algorithm. In order to

This paper presents a new method of constructing feature descriptor based on sector area partitioning in

solve the problem, we partition a circular region whose radius is nine pixels into eight bins in angular direction. By
computing the gradient orientation histogram in the eight directions for each bin, a descriptor with 64 dimensions is
constituted. Therefore, the dimension of the descriptor is reduced. Meanwhile, based on the fact that computation of
constructing SIFT descriptor is complex, we introduce a strategy that computes the dominate orientation of pixel gray
gradients in the circular region, and then partitions the circular region into eight identical sector areas starting from the
dominate orientation. Consequently, the computational complexity is reduced due to cancellation of rotation operation.
By comprehensive comparison with the OpenCV SIFT and Lowe SIFT, the results indicate that the proposed method
can increase the average matching speed significantly. Even if there exist affine distortion, defocusing, rotation, scaling or
illumination variation, the matching performance can also be improved.
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Fig.3 Descriptor based on sector area
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41.15s, 10.12s, 18.39s. X}/ 4 (d) BEATICHECS, $L
FRAE i B B SAGOH > 1 1547 AN, PR SLILEL &
I i) 2 i B SAGOH 7).

T+ SAGOH 7EHFE MR BRI T 5
OpenCV SIFT AR5, AT E B
FresAs, AE LB R AR T AR AR A ), SR O T RHIE
DX 1) i A 1A, IR T LU PRAS AT B R S Ah, 4
128 ZERHEAE ) B2 T 64 4, {E4F1E VTR Bt
SAFEIINIE. R T LUE ) FRE S H B2 R
BATH R AR AT | IS ATRCR TS . [
I, BB AR 22, AR STV 48 (1) I A] 1 gl Bk
Z, R E 4 (b) XN BB 75° A7 1

A, AT A 2, o T 4 (d) Prwt v
W EHUG RGP AL, HAEHE PR e sl b, 5
T A 2. i BId 5 41 sE5 B =, VSR
FRIFRTE T4 39.3%.

L2 N, SURF HEHAT &% i m, Bk b
Y MG R VT ECI [8] 73531 9: 59.59 s, 83.09's, 25.27s,
13.34s Fll 8.48s. {HUCHLIZE &b B Lb 2 37 i iR FF By
BBt T B 245 2 ) IRk, B 904 0 755 1) B4t 5
e | S I
3 it
ARICEIRE 53 M SIFT A FH 7 T X 30A8) 45 iE
TR HUIEFE AL AT A A B 1R SR BR 1, L SL A A
P A4 5 5 BT BC R () I R 99 AL, B H T — R
BT AR AL V. T FH A5 T AR ) Bt T [k
3 5 T AR 38R J A R A5 1 1 X 3, b T 5 TR X
Sl 5 Ty 52 e R LA AR AL T PR IR DX 8k, R T
TIE DRSS PR T e B AR, 98D T R IR A (V3 B A
P, BRAR T HER TR SRS, T T IOl E. SLih gy
BRI, AR ITIEAE] . ek PR B, o2
JEE FORR pi AR A 55 5 T ) VC O g (U A DL X 20N
IERfVCHC ), #3i OpenCV SIFT il Lowe SIFT
SVE A b, B R S0 PR B ) ST 2 DG T S R A
T4y 39.3%; Ak E SIFT Sk 1 UL fc s 5
AT R T R DR AR S
X AU AR 4 P DT P RS =i 15 AN 2 (1 1) R, 48
Li 25U )57k, SASCEEAM G A, A S A )
A [52] X 3AE Ay 30 1 1) - DXk, 0P 5 IR A A 38—
I et
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