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Single Image Shadow Detection Based on Intersecting Cortical Model

LI Cheng! SUN Lu? TIAN Run-Lan’ BI Du-Yan®

Abstract Shadow is an integral part of many natural images, which can pose tough problems and limitations for further
image processing tasks. By the analysis of shadow characteristics, a single image shadow detection method based on the
intersecting cortical model (ICM) is proposed. Neurons in ICM possess dynamical spiking properties have the capability
to segment the image naturally. We modify the linking matrix among neurons and combine the local texture features
shown by local binary patterns (LBP) to make the Te-ICM for segment of shadow regions. The new model possesses the
capability of taking adjacent pixel information into the firing matrix. The optimized parameters produced by the modified
hierarchical clustering histogram partition method lead to the shadow detection sequences. We build an automatic stopping
condition for umbra and penumbra iterations. Experimental results demonstrate that the output shadow mask keeps the
size and shape of original objects well for typical image dataset, and that the proposed method can find wide applications
to monochromatic or chromatic images containing one or more shadow regions, yielding high-quality results for further
shadow removal operation.
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Fig.5 The comparison of umbra results ((a) The original
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image
by ICM; (c) The partitions of HCHP; (d) The umbra
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Fig.6 The post-process of umbra result ((a) The original

image(™; (b) Shadow identification; (c) The umbra result;

(d) Removing the scattered points; (e) Filling the holes.)
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Fig.7 The penumbra results ((a) The formation of

penumbra (DP =5); (b) The edge of umbra; (c) The

penumbra attachment.)
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Fig.8 The shadow detection results of manmade

shadows by Te-ICM (The above image: the original

[19]

images'” with identification region; the below one:

shadow detection results.)
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Fig.9 The shadow detection results of Te-ICM ((a) The
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original images?” with identification region; (b) and (c)

Shadow detection results by different parameters.)
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Fig.10 The comparison of different shadow detection

ways ((a) The original image®!; (b) ~ (h) Resulsts of
Finlayson[31], Lalonde™ | Tian*”, Guo*®, PCNN, ICM,

and the proposed one.)
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Fig.11 The comparison of penumbra results ((a) The
original image®?; (b) Result of the Shor®?; (d) The
original image?”; (e) Result of the Arbel®™; (¢) and (f)

results of the proposed one.)

3.3 MinEREGMTE

TEfAR S E AR BRI H T, B A AR HA
Phdik. Wi 5 s R TR A Y e AR
5, YTk A Yao 26830 MR E%, 15 FL4E 3 LK
13, PP AR T U B b A7 LR 1 BT 5 A B R
ok, Salvador 25034 ({4 R LA a8, ST EOAE
S UL 6T AR A 58 DX 3k ) B SR A N e, (R S N T
IR Z W 5 I IR A e 3 v b — e k=
Yao %503 S d K A s m DU U A I 45 5
fa B, (HJE et SRS B AR, #67%
P25 PP A A S5 B 52 1A BRI 58 4, AN B S84
X7 H 2 A2, [R) B 3 R o 925 [ S A s %)
B3 L Bt R i 2 % 18, Guo 26018 45L&
RO/ B X, H A e RS X I8 T X 43
Tian 5000 g WAk WA oy, (BAE RS AR A7 1
A, FF PCNN 5 ICM 1) 5 12 [RIAEAE A AR &5
AP AR = R AL R, IX 5 6D 2 88 18U B
FHZ O S s T S B DA OC; i A3 Te-ICM
FEAST I 25 SR T AR B @ e 4y, fE SIS nT
AEEE O T B RS2 (H 2 AN BE JBE SR AR
SEX I BRI B R, B 14 sk B R K]



12 81

PR BT AT SO SRR 1 R P {5 B A )

2895

BB RI G R, A7 38 %) T 5 Darel®) A1
HITERE, B 15 AR SO 2 1K W A S 451

12 W AR BRI B SR 45 2R
Fig. 12 Shadow detection results of typical

outdoor images
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Fig.13 Shadow detection results and comparison ((a)
The original image®; (b) ~ (h) Results of Salvador®¥,
Yaol®3! Guo™®, Tian%, PCNN, ICM, and the proposed

one.)
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Fig.14 Shadow detection results and comparison ((a)
The original image®®; (b) Result of Dare®; (c) Result of
the proposed one.)
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