A s
dt)/t,wfs%:
ELRVE R

Ayl (bl )l d 58 8L HO (Sl g e 4ol OLL

Gos (S 3k Sl 9 31 odlil b (Ao il y9lad JI 3165 B>

gb)w

‘loaaly sl
b Lo yumes 578



g

ST 8538 Ol ae Odan (oalid pns o S| Caliben (glaatan 53 b ol 5 slas sl gladle s
wliwlie b 1 5 glas YU o 3 5mm 5 bl 03 57 1o (ol (a3 1,187 s 5 Jamn 5 il o ¢ it
DA 3 P Sl (SS palal pl 535 se g B 1) ks 5 4 el sl (S8 5 g 511
Bl o palas ol e e g 4 Sl 93 S e 4t 53 (B515 5

355 ) (Ghgy Grg Oode Sl by on 5 e s o kit 5188 pldI LT odd e aabOLL ol )
e 650 et g0l Gl (oolgihey b ABL 4Bl iy O e 53 1) 3 Shes o 2
dge Jdos gy 5l pseas slal [2alS (gl e Sl ol ()15 W bl slas 3 g Cod g
37 LU b sosls caSe JS 6551 ST gl PCA o5 5 Jsl gladblS .ol ok o3lizul Lol
s 5551 6345 Olge S5l 5351 05 SUUS oS ol (sl slizel s (5551 oS 5lkde (55l PCA
)l il cad T 0303 (slacaSe Jool sla S5 5 4 PCA (5! oS o sl JUST s s ol
e Sl plebodd aa 5 sl o dal st (6 7V JUSw &S5 Gl 15 Oak ockd S5kl 3o
Sy 5 5,8 0 )| gy 2 3590 3 4ylie FOSRP 5 LRMR (HyRes SSTV BMAD ks 1 5, 5 (s
SaeSs s Shae 5V i3 o ol 58 S 6K i 0 VL s (ol s Sl ekeT

S oAb ) g ol i) 53 Goee S 5L

ool 4l 3o o Geas (6,8 3L Gy g o (bl sl 1SS OB 319



Abstract:

In recent years, hyperspectral imagery has become widely used in a variety of
fields including geology, mining, civil engineering, agriculture, hydrology,
meteorology and the environment. Despite the high performance of hyperspectral
Images, they unfortunately have very sensitive noise sensors. Therefore, noise
removal in these images is one of the most basic and important steps in remote
sensing processing for better analysis of these images.

This dissertation attempts to provide a way to perform the best in noise
removal by drawing on the latest and most reputable noise removal methods. The
proposed method is based on the training of deep learning networks to eliminate
noise from hyperspectral images. Also, the principal component analysis method
was used to reduce the image size. The first PCA output channels contain most of
the total data cube energy and the rest of the PCA output channels contain a small
amount of energy. Low-energy channels are believed to contain a large amount of
noise. Noise removal in PCA low energy output channels does not damage the core
features of the data cubes. Therefore, the noise-free image reconstruction will have
a higher signal peak. The restored images are compared and evaluated with other
valid noise removal methods including BM4D, SSTV, HyRes, LRMR and FOSRP.
The results obtained from the proposed method have the highest signal-to-noise
ratio, which confirms the high accuracy and better performance of deep learning
networks in the field of noise removal.

Keywords: Hyperspectral Image, Denoising, Deep Learning, Principal
Component Analysis.
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