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Reconstructing image local regions based on
directional derivative of a field

Ye Xueyi, Qi Zhenzhen, He Zhiwei, Li Wangbing

Laboratory of Pattern Recognition & Information Security, Hangzhou Dianzi University, Hangzhou 310018, China

Abstract: Objective A good visual effect has been the main target of present researchers in image reconstruction, and ac-
curate local area reconstruction has been neglected. However, with the development of image analysis and recognition,
more and more reconstructed images have been used for feature extraction. Therefore, accurate image reconstruction is
arousing researchers’ attention. At the same time, to achieve a higher reconstruction efficiency is also being taken serious-
ly because of the real-time requirement and video processing. Pointing to the two problems above, a new algorithm is pro-
posed in this paper. Method The stable field model is used to describe the image local region in this paper, a reconstruc-
ting model based on point-source influence function is proposed, and the directional derivative is used to analyze the calcu-
lation methods of the influence function. Given that it is the stable result of the interaction between the surface texture and
structure of the object and light, a stationary image can be regarded as a stable energy field, so that we propose a stable
field model of the image local region. In this model the missing pixel is the “point” and the known pixel is the “source” .
Then, a stable field equation of the image local region is set up according to the model. After the equation is solved, a
new reconstruction model of the image local region based on the point-source influence function is proposed, which aims at
reconstructing each missing pixel accurately by calculating the influence of the known pixels around. Finally, according to

the directional derivative of the stable field, a method to calculate the point-source influence function is determined by ana-
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lyzing both the similarities and differences between the missing pixel and the known, so that the reconstruction model could
be achieved. Result In the reconstruction model, the missing pixels are assigned values one by one; before this, the in-
fluence function of each “source” around the “point” would be calculated first. Because both the calculation and the as-
signment to each missing pixel are as accurate as possible, compared with traditional reconstruction algorithms, the pro-
posed algorithm achieves a better effect in accurate reconstruction. The proposed algorithm reconstructs damaged edges and
texture more clearly than traditional ones and at the same time keeps a good visual effect. Moreover, because there are no
iterative computations in the reconstruction process, the proposed algorithm has higher efficiency than traditional ones,
which experimental results confirm that. Conclusion Based on the foundation of the image local region’ s stable field mod-
el, a new reconstruction model for the image local region is proposed, and it is achieved by calculating the point-source in-
fluence function with an algorithm based on the field directional derivative. Different from traditional ones, the proposed al-
gorithm shifts the attention from the total visual effect to the reconstruction of each missing pixel, so that it achieves a more
accurate reconstruction for damaged images. In addition, the lack of iterative computations makes it more efficient than tra-
ditional ones.

Key words: stable field; point-source influence function; field directional derivative; reconstructing image local region
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512 x512 23288 57 2520 153 48 35.3 37.5 35.2 35.3
Image2
512 x512 1 840 48 297 50 4 45.8 46.5 44.6 45.0
256 x 256 4185 9.0 105 28 10 35.5 36.7 34.5 35.6
Image3
256 x 256 812 7.4 419 13 2 44. 4 44.2 43.5 43.3
Imaced 686 x 1024 x3 26 574 382 6670 = 2231 56 37.8 39.6 39.5 37.7
ma,
# 686 x 1024 x3 5488 354 2155 1258 13 45.2 46.3 44.3 43.8

Hi1% 1 Al LIFE 2, BSCB 53k 8 5 i u] 32 22 %
FIMRA B /NS 5 CDD B35 A0 TV Bk g S it
(1] 52 P A B /N IR A5 DX IR /IR 52 MR AR R 5
AR SCH 3 A 52 6 8] J L ¢ 4 i it 45 DX/ phe
TE o X BT I (A BEAT R 1) FUER, B B SCRL
1B 52 AR A — Pk g, PR ST R, AR SCHE
VEAERCR DT T B L #B BT e . A PSNR 3%, CDD

A AT HABLAR , A SCRL S BSCB ATV 5
TEAT XA [R) 2 Y1 PR AN TR Bl 2 RO i, 45 A
P

gi LTI, AR SCRE ST 3 BRI X R Y
At A8 SR AR B SR AR B s th T AR SCH A Y
FEFX— R R AR, e A P
B — B AR AT T RRAE, (AR A SCRA X 1
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MEX, FEB, U&F, FEE / BRGARSHNENXgERE

G J SCPRAR Y B T A A 1 I VR 5 (L PR R B B A
SN RECR TR BB AN, 5 BRSO X i 5%
20 ) DR N8 5, 3 O B SE 4R R I b T A
G s I TASSCH B 1 A kAU B
A, R R R A RCR, JEHE X R AR, A
SCRE B H I (B e 3 L A

4 # &

B9 PGB 52 5805 S AR ME LA 58 o H
P, T 4 R PR B B AR T AN S8 5K Y o
Mo SRINTEE L1 o PG ) 8 SC B 114 B oy B 4
i, 4 — b T R TR R R AR P BB A T
XA BRBUR R AT, 5 I8 A 45 R R SR E
ARSI 45 1o LE 52 ) B AT 5 R (R 3R R A 4
ARSI G175 18] T, e BT BB R R s S & 2
SRR B 22 e, B RE T — 1 s R T pR AR Y
HETE HLA LRERHEAT S B, i S g 4
SR, PR SE BE % LU BT I b o A PR B0 0
LSRR [R] b b DR 1B A ROCR . T
HE R G 1 Rk AR R B O 5 E A A
L BA R RIRCR
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