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Abstract: Scene matching requires higher matching speed and memory usage. In order to improve the
running speed of the normalized cross correlation algorithm and reduce its memory occupancy rate, this
paper focus on researching the steps of fast calculating sub-image’'s energy. After detailed analysis, the
integral graph method has the advantages of flexible and rapid, but the defect is that it needs to spend
a lot of memory at the same time, while it is not suitable for the embedded system. Therefore, a fast

recurrence method was proposed. In this method, the energy of adjacent pixel values is used to contin-
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uously recursive compute. It is not necessary to allocate space for all image energy as the integral im-
age method in the calculation process. Only one row of space can be reserved for the entire energy cal-
culation process in fast recurrence method, which greatly saves the memory usage. The fast recur-
rence method has the equivalent calculation speed with the integral image method, and the time consu-
ming is only 1/2 of the traditional normalization cross correlation algorithm. In the memory occupancy
rate, the fast recurrence method is less than 1/3 of the integral image method, and the larger the size
of the real-time graph, the less memory occupied by the fast delivery method. In the normalized cross
correlation algorithm, the classical integral graph method and the fast recursive method proposed in
this paper are used to calculate the energy of the sub-image’s energy, which are both faster than the
traditional NCC algorithm. The two algorithms have their advantages. The classical integration image
method is fast and flexible, which is suitable for the application scene with high speed requirements,
but the memory occupancy rate is not very high. The fast recursive method is fast and saves memory,
and is more suitable for the application of embedded systems.
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Fig. 4 Algorithm process of computing sub-image’s energy by fast recurrence method
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ST 2 X AX W (B) B N AF 25 PR AS B, in S KT
256 X 256, AL 2 X 8 X W(B) 4584, iR T
TRy I HR T B 43T 2 X 8 X HX W (B) Y IN FF
25 WA R0 IR PR 3 41 1 109 DN A7 T 4 1 5 2
KRBT .

TE C £ 1575 4 B2 52 B0 B 35 o (&1 RN 52 15 [
BB A 2 A 5 S 8 (R A, By RS i h 64
P e A 5 R S BN T 256 X 256, PR i
2P A7 e B AR S S 32 LR AL, A5 Iy
64 L B A 5 B 5 AH G HE B Y 2R AL 5E Ol 64 if
NURE JE V7 SR, DR 5 o 81 S i TR o R Y N A
23439 HX W, M X N(B) . ¥ 5 FL4 &% H
2X HXWX8(B), Pl i L PRl 2 X W X
4 3 2X WX 8(B) A KA BE N (H— M+1) X (W
—N+1) X8(B),

SR SR B NS s 1 DO B S Y A M S P
PR 338 4 7 1 NCC 53k fr o A A2 647 1 U
T, AN A T 0TI R 3 A v PN A T FE A A R A
XFF 512 X512 By S K, Lus T SE R E KT
256 X256 NGO, ML SR ANk 3.4 PR,

*3 WHERTEEXERFRSANNE, EEE f
KA 256X 256
Tab.3 Memory of computing correlation matrix, size of

basic image f is 256 X256

S R Bl Kk AL (RES
/pixel /B /B
32X 32 1520 224 473 676
50X 50 1459 492 412 944
64 64 1416 288 369 740
72X72 1393 184 346 636
9090 1345 412 298 864

120120 1278 752 232 204
150150 1 228 292 181 744

4 FHEFRTEEAXEMRFRMSANNE, EEE f
K/NH 512X512
Tab.4 Memory of computing correlation matrix, size of

basic image [ is 512X512

S P RN U Rk PR 328 A 1
/pixel /B /B
32X 32 6 308 448 2 118 220
50X 50 6173 988 1983 760
64X 64 6 073 440 1883 212
72X 72 6 017 568 1827 340
90X 90 5 896 068 1705 840

120X 120 5 706 528 1516 300
150X 150 5533 188 1342 960
260X 260 5 036 208 850 144
300X 300 4 909 488 723 424
350X 350 4791 588 605 524

M 3.4 AT LA . T Lt i R 2 &
KT 256 X 256 , PR 328 4 1 153040 G 48 B A o
) A 2 LU R i IME £
5.3 RiEMEXTLLRXLE

R B AT LA T AT B AT 2 K/ X 3 Y
G F IR i B EL 3 s B MR R
T o AERTI 5, DRk 8 4 vk HUA A 7 2 ok IO
THEBER MG T, A R R UE 5 B Bk B A
PRI R R . P AR S M T 4. 2 P
(REN I RESUR ¥ & B R

SR L Ay T e bR 3 A T ) T L P
FH et AT LAk R =X M 3 B (B BR X R A A AE R
A T 1 SR AN 5 =L BRI R UJLAMR R A — kg
HAD, ARZGEARER 1 MR REWN 4 4
X3k 4 i Ry X 3k 4% R MBI AT, anfEl 6 froR ., (H 2
XY R A TE — i BRI A, I LB SR A (8] B
38N 7 R e B R S 3 AR R R RCR L S
BTG BV RS 386 4 10k 0 AR vy 28 068 P 0 AT A 4
A,

BERAERIBE R s, s=0 BO1% 0, 0k J2 3% 423t
FEOL, W E 6 a1 T, BB 5
BRECR R, SR A Y, BE s BORWT
B, Bl 4 A A IR R AR S G+ D7
AN Y AW 2, R AR HRIR AR R 4 A
DX 38, BUAE B R X I AR AN X R R R
{ER A, A R I — A — R R AR AR I ) I
PR A e AR Ik, LR & s 1 1Y
T PR 398 4 1k 1 38 T ASOR S AR AR OR BRAIR .
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Fig.6 Sum by jumping expansion of recurrence method

B % R AE TR B 0~ 4 B 38 . 4 A f X 3
FIMG ZE B R 1.,22.32.42 F1 52 A9 A W7
B %, PR v A DX IS WU /D e 0 e 3o 4 1
A e R AR A 2. R SERT IR D ML
JONCYRCREEREFE 5 > = N—1 B, 803 Rk
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Fig. 7 Time of calculation for sub-image’s energy by

jumping expansion of recurrence method
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