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Retrieving The Hidden Details Under The
Shadows On Satellite Images Using Machine Learning
Technology

Eng.Zeina Lutfi Dr.Adel Khadour Ali

Abstract

Shadow detection and recovering hidden objects under the shadows is one of the important techniques
needed to increase the clarity of highly discriminating satellite images. The currently used techniques to
remove shadows suffer from the edge effect of the detected shadows, and the use of training limited to a
set of data leads to color inconsistency in the shadow area. In this research, a new method structure was
proposed based on the diving pyramid network in which a series of clustering operations are performed,
and image features are grouped hierarchically for monitoring and prediction respectively. SRD Standard
Reference Data was used that contains one and a half million images (devoid of Shadow / shadow images).
Results were evaluated using image enhancement factors, such as Structural Similarity Index Measure In
Shadow Area (SSIM-S) and PSNR The Peak-Signal-To-Noise In Shadow Area and when using the Dive
and Neighbor Pyramid Network. The closest proposed method yielded the best results especially for

SSIM-S and PSNR- S values.

Keywords: Shadow Detection, Shadow Recovery, Image enhancement factors, Structural
Similarity Index Measure (SSIM- S), The Peak-Signal-To-Noise Ratio PSNR- S
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Hu
shadow | "®" | RMSE [ssiM-S|PSNR-S
shadow
763X766 | 12.19 | 9.45 20 88 21
1000X1000| 12.25 9.5 18.8 |188.52| 22.23
1026X768 | 11.61 9 18 [88.9| 23
1920X1080| 11.32 | 8.78 |17.78| 89 |23.56
2200X1400| 10.96 8.5 17.5| 90 24

88

PSNR The Peak- JLll ddhic & s all )

plasiul aie ¢ Signal-To-Noise In Shadow Area
Juadl G il ddgylall i m st apel) aand A0
.SSIM-S s PSNR-S «laleall al duals s il
saal) Cilews zhaiul e ds el 460l Jaxs
iy desana e oghha) a3 A il e dsilil
34T Jiae apdas clblee aladin) 21y Y ¢uay SRD
IS (sl dmidie Joalil) e Jalialls cculinml)
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eloal Lgatiy (S gually ¢ 766X763 sl 4:855Y)
ad e gy (8 U (e Ao gana o (g5as
. 1000x1000 slasls (yiysam W21 ey Hyall o2 a
ygy s ddlaid WorldView-3  Jilud) (e 3y5uas
WorldView-JI Jila (s 3)5ems 768%1026 Waalai
15:3051080%1920 lasbad cpuall b (sleais dakaial3
S5k A ddhid WorldView-4 ) il (< 3)90a
< [15] 1400%2200 laaslad UL

O AdB s o L) (B 28 da jilal) dBpkall )
B35 Jumdly Jhlihic o Ly salels U BT a50a
sl (e (564,32 (1) Jolaall ) il
%12 RMSE J—abaall 4o cally (ppaanil) 4o s ¢3S
Aally ananil) Ay ALl L)l aa A3)laally
Al Gl ldll Ll %9 PSNR-S Jalaall

el cpm i agiEal Akl e Al e
e Juelxii L) Al s Aaill il bysaallana
alile Hpa

RMSE

Gihl ) Bal aype iy s e (8) Jsdd)
dagiial) A&y allg Lol

SSIM-S

wang® Hy == rfoposed

SR ) AL jdpapis ae (9) Jei
A i) Ay hally Alludd) (3ilY
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Picture | Method
Wang
Shadow | non-shadow | RMSE |SSIM-S PSNR-S|
763X766 | 21.20 14.23 20 85 18
1000X1000| 21.15 14.2 18 |85.88|18.55
1026X768 | 20.86 14 18 |86.5|19.58
1920X1080| 20.68 13.88 18 |87.55|20.32
2200X1400| 19.71 13.23 18 88 20
Zﬂbmuic Guo &Jk‘j:uh:c_\l:u (4) Jgaadl
Picture Method
Guo
Shadow | " | RMSE | SSIM-S| PSNR
shadow
763X766 | 24.38 | 23.9 | 19.5 | 80.45 22
1000X1000| 23.97 | 23,5 | 19.3 | 825 | 22.56
1026X768 | 23.66 | 23.2 | 18.5 86 23
1920X1080| 23.36 | 22.9 [17.45| 89 23.55
2200X1400| 22.75 | 22.3 |17.23| 90 24.5

3@ e da jlal) 4 ) ) i) (Gaudi il (5) Jaad)
Ak,

Picture | Method
Proposed
Shadow | non- | RMSE |SSIM-S |PSNR-S
shadow
766%x763 | 951 | 7.06 | 6.56 | 88.5 |30.33
1000x1000| 9.43 7 6 938 | 31
768x1026 | 8.82 | 6.55 | 5.75 94 |31.88
1080x1920| 839 | 6.23 | 555 | 948 | 32.2
1400x2200| 8.24 | 6.12 | 544 | 9455 | 32
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RMSE=5.75, PSNR=31.88, SSIM-S=94.
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RMSE=5.44, PSNR=32, SSIM-S=94.55.
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