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Abstract: The Digital Signal Processor ( DSP) is specially designed for signal processing. In recent
years, the DSP has found wide application in signal processing, image processing ,communication, traffic and
aerospace etc. As a practical part of image processing, the image haze removal has been researched for
decades. During the research and development of haze removal algorithm, the Matlab and C programming
language were usually used, and were supported by DSP. Yet, the efficiency was too low by simply running
the source code. To solve this problem, a novel algorithm is proposed for optimizing the algorithm and
improving the processing effect. The multi-core DSP and development tool of TI Company are used for real-
time optimization of C code and parallel processing. A fine optimization effect is obtained , which shows that
the method can be used for processing hazy images with low resolution ratio in realtime.
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Fig. 1 Fast image haze removal algorithm
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Mean_I=mean_filter(I)

Mean_p=mean_{filter(p)
Corr_I=mean_filter(L.*I)
Corr_Ip=mean_{ilter(L*p)

¥

Var_I=Corr_I-Mean_IL.#Mean_I
Cov_Ip=corr_Ip-Mean_I.*Mean_p

A=Cov_Ip./(Var_I+eps)
B=Mean_p—A.*Mean_I

v
Mean_A=mean_filter(A)
Mean_B=mean_filter(B)
Q=Mean_A.#[+Mecan_B
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Fig.2 The guided filter algorithm
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Fig.3 Images during processing of haze removal

3 2% DSP MEEMRALTTE

Z=3C {8 T1 /A B B9 TMS320C6678 DSP FF & 1 #F
TREBEMAA. ZITRRAA 8 M Co6x B 51
DSP fb38 4% , AR Ab B 48 REE 1A B 1. 25 GHz BB 2,
H##.2 GB DDR3 77, L & 4 MB Shared L2 SRAM,, [A]
i, B IF AR OpenMP 55, 7] LA 7 @ M 27T 317
fifk. Ed CEFEANEREFEETUERSHE
| C6678 LizfT ,{H HE BB RIRML, ok B i
12K, BH ik Z 4% DSP R R AT IRk, BEXE
L7 DSP _E R AE frit B F RIS , At A
B fTHAERIN R , R EHTS 2L, Riks it
A ARSI ™ IR SR SRR
e B2 B RRE BARAL AL A BOF i
%[1.15““] o
3.1 EE4w

FERELR T, 50 S8 DSP WG HER A,
M ERELBETRALE, RiA R EETH
ARHME R BEEEE RN BE T B

FEEE R M A R ERXHRE BT BME
WEIHE, ER/MIBE S, Big B TF—TFAR
B/MEREE , BAERE THEINTRBEHGTES 1.5
WHE" . CER[15]32H SMMF ( Streaming Maximum-
Minimum Filter) 8%, X &K ERARTE TR AR

/MEWET R, ERAEL T LB LERREAEL
3 W, BTGP A SMMF B ik, 53
XHAE R B/ ME T, I 4 Fiw o

el {smmE/ 7] %® |>lsmmr/ 17| >fs s
A4 EEEITE
Fig.4 The dark channel algorithm
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