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Implementation of adaptive white balance algorithm based on FPGA

Zhou Qian'?® Li Jianwei' Pei Haodong'
(1. Shanghai Institute of Technical Physics,Chinese Academy of Sciences,Shanghai 200083, China;

2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: In response to the problems such as the limited applicable scenarios of the automatic white balance algorithm
(AWB), an adaptive white balance algorithm based on histogram adjustment is proposed, and the proposed algorithm
is implemented in hardware using a field-programmable gate array (FPGA) to meet the real-time processing
requirements of embedded systems. The algorithm statistically calculates the histograms of different color channels in a
color image, uses the similarity of histogram shapes between channels as the judgment condition, and combines an

The

experimental results demonstrate that this algorithm exhibits excellent adaptability in both colorful and image scenarios

adaptive histogram adjustment strategy to perform white balance correction for images in different scenes.
containing large areas of monochromatic blocks. Compared with traditional white balance algorithms, the image color
restoration effect is remarkable, the average accuracy of calibration is increased by 6%, and it can achieve real-time

processing at a resolution of 1 280X 720@30 fps on embedded devices, presenting a promising prospect for engineering

applications.
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Fig. 2 Algorithm switching process

2 FPGAiZitExM

2.1 BURRER

AR 3 f# FH Xilink 23 7] 9 XCZU15-FFVB1156-2i ith A
R 1) ZYNQ FF R MAE AT 5. FIH OV5640 H
53 RAE B, | b DDR 77 2% 25 77 & 1% . HDMI 2
FE s & 88 Bg, Ko, 80457 & & 0F 550 HR
Vivado2021. 1, Verilog HDL Ki%itiES .

3 AZARSC FPGA BG4 BE R 48 0 B AR 284, F 8 4
J PR R AR R AL B ER WoR =3, K, A AF
M e A S AR,

I I
| |
: CMOS|  |DDR B N :
I I
I I

L3 QAE| | B

K3 P RGEAEE

Fig.3 Hardware system architecture diagram
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Fig. 4 Automatic white balance module structure diagram
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