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Identification of motion blur direction from motion blurred image by
directional derivation and block statistics

Li Junli', Chu Chengxi’

1. College of Computer Science and Technology, Sichuan Normal University, Chengdu 610101, China;
2. College of Information Science and Technology Ningbo University, Ningbo 315211, China

Abstract: The basic idea of identifying the direction of motion blurring by directional derivatives is that the original image
is an isotropic first-order Markov random process. However, the real result are not good. The main reason is that the images
do not meet this assumption strictly. Judging from the entire image, the shape of the objects, flat areas, and some other
factors tend to weaken the physical premise, and cause inaccurate calculation result of the differential image. In this paper,
we propose an optimization method. First, multiple feature blocks are extracted via the image local variance, and then the
statistical results of the motion blur direction identification from every block are retrieved. The experimental results show
that our method can still obtain good identification accuracy even when the error of the identification of traditional directional
derivative method is big.

Key words: directional derivative; Markov random process; local variance; weighted average method; blocked statistics
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Table 1 Results of blur direction identification from motion blurred images

[ 4 25 B SE A3 ()
B B/ 3 TR 5 18]/ (°)

(a) (b) (¢) (d) (e) () () (h)

10 -82 -84 -84 -87 -3 -87 -87 -87 5

20 -65 - 64 - 64 -87 -84 -84 -68 -61 -85

25 -36 -40 -40 -87  -40 -50 -40 -29 -85

30 0 0 3 3 3 -6 -3 3 -3

30 45 40 43 40 40 40 40 43 52

24 75 76 73 6 76 82 8 76 82
IR 2.16  2.33 25.83 18.50 9.33  14.50  3.67 30.17
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Table 2 Comparison of experimental results of the three methods

ASS)
4 (c) Pl 4(1) Pl 4(h)
17 16

SCERCIL] Scek[12] AL SCRRCILT SCik(12] A SCRROIT] SC#k(12] A

-90 - 88 -90 - 88 -88 -90 -88 -88 -90 -86
-80 - 88 -89 - 80 -88 -86 -85 -88 -89 - 86
-60 - 87 - 88 -62 -65 -8l -62 -87 -88 -86
-50 - 87 - 88 -19 -54 -48 -48 -87 -88 -56
=30 - 47 -10 -19 -31 -27 -31 -2 -1 -26
-10 -3 0 -9 -2 -6 -8 -2 -2 -3
0 -3 -1 -3 -2 0 -2 -2 0 3
20 28 8 24 22 18 22 3 1 25
35 36 48 36 38 42 36 30 90 32
45 40 63 52 40 47 48 52 90 48
55 28 65 52 36 62 54 87 90 54
65 71 74 67 57 72 68 87 90 63
75 79 82 75 68 79 84 87 90 76
85 87 88 87 86 87 86 88 90 88
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Table 3 Error comparison of the three methods /(°)

. 4 () 4 4(1) [ 4(h)

e SCERLIT] SgEkl12] ASC SCHRLIT] SChk[12] A3 SCHRLIT] SCk[12] ES'S
YT iR 10. 86 10.46 8.05 4.72 5.27 2.14 12.46 17.13 6.23
R 9.79 12.71 4.93 5.36 4.79 2.57 14.00 22.21 5.29
IR IRZE 37.00 38.00 31.00 19.00 21.00 9.00 37.00 55.00 26.00
SUNET S 1.00 0.00 0.00 1.00 0.00 1.00 2.00 0.00 1.00

3.3 BE{THE LB R A AL )8

SL U S £ 2 Intel (R) Pentium ( R) Dual Core
B940 @ 2.00 GHz, RAM 2. 00 GB, Matlab 2011b,,
H T 003 BRI B2 4 WHE 2 R R /N 55 108 7 )
K, BREE ST Ty [l B/, Ry TR A k], W] LA
RIBOPPI R W RIEFE [ -90°,90°) , HLwg 2L
KUCE Ry 10° K400 KBCE 10, W2 1 b
BEHLEE R 520, TR R 58 , e U i 8 240 %) {8
FER /NN PR AS 1 B2 TR B AT Bl | J ik
EARRVEHE L BRI R AR A - 90°, WK
AL RICEEMFAEL -90°, —80°) o 15N, 1 1%
R A5 ERY e 10°, X AR TR 7 0 20K 2

L ATLARDE B RWEE . A SOk, TR
W5 Ry 8 05 22 I ) 7 1 AR DR — 23 1], 3% 4
3 R E AT IS AL LU ER , W LAE A 2 A
x4 3 MERNFFREITRELE
Table 4 Comparison of the running

time of the three methods

/s

LS Kl4(c) K4 E4(h)  FIgmfE
SCk[11] 3.65 3.42 3.50 3.52
Sciik[12] 3.13 3.15 3.38 3.22
AL 5.22 6.55 4.69 5.49
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TR, SR I BA 2 b

-

4%

L5804 75 T i 43125 1) ) B T 4 S T PRy
“ 2 1] [RIPE A —Bir SR T R BE AL A, (L SEBRACR:
AR R TR Z F GO A S8 2l X — )
PHAGHE , LA R A AR DX e s~ 2 DX I [ 50 £ 25
A RIEAERZEBR . ALGET7 1 Sl i — R s
AN FBE R RE AN R A W (BRI, X R A 2 s — S
RIE BRI XA AE A o 2% 18 215z BB i 1
P81 1 JEE 7R P AN P 15 10 5 b A A o X SR o 11
., M2 X SRR 7 28K, R Rl U5 22 4R i
ANFRIESR 38 i GE T 2 A R B 5 25 ORI B B4
MZERATE) T A I G L . 538, AR SO kA
P R E A RIS, S B AN A FR
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