ol 1 et M TR Vol.21 No. 11
2013 45 11 A Optics and Precision Engineering Nov. 2013

XEHS 1004-924X(2013)11-2914-08

EAITHRERERNSEHITERRERER SR

FHEV YEELVEHmALH &°
(IL.YEeEFHBEERANT LT EFX, AL 5 FE 050081 ;
LHEETREAF GALSWERRAEHABXELALRZE . T BE 710071)

FEE XS TN AT A 00 45 2R G0 X PR AR 4 AR A A A I g 3 e 5 O T R SR OF SR BT T — R A R IR AT
BT 48 R G % R G0 R B T/ NI 53 A PR Y ﬁﬁ%?wﬂ%éﬁﬁ%'ﬁhé‘&ﬁ{/‘%ﬁﬁﬁ%ﬁﬂtmmxﬂnA%NEE’JF%“ R /N
Wb R FE A 51 AL B4 T7 30 R R W FE g i 245 G 1e BUEHe A RS R BB E R IU AR . BRI T
FEITREF] (FPGA) it T — B AT AL BB, i 45 RIS SR AR AR 0 5 25 A /N T R B AT IR LR 2L #E 47, SEIR 4R 3%
WA 24 RGeS O XILINX-VIRTEX-5-XC5VSX50T 254 i ml DA [a]) B 395 2 4 3% 20 38 Ry 2 048 pixel X 2 048 pixel X

12 biti ¥4 BG4 - 0 B0 A7 ik B 75 280 Mpixel/s; 1 XF 1 024 pixel X 768 piex] 4 2 B4 4 fff 5 1% 5 » ZERTHIKF 100 ms,

X B W AATATEBRELS AT R B AT LI R 5T R AR E BT

hE 42 E . TN919. 8;V279 SCEEARIRAD : A doi: 10. 3788/OPE. 20132111. 2914

Rapid and parallel image compression system
with ultra-low delay for unmanned aerial vehicles

LI Qi-hu"** ,WEN Yun-feng',JIA Rui-cai', XIAO Song’

(1. The 54th Research Institute of China Electronics Technology Group Corporation ,
Shijiazhuang 050081, China;
2. State Key Laboratory of Integrated Service Network , Xidian University, Xi'an 710071, China)
* Corresponding author , E-mail ; gucas07 @126. com

Abstract: A hardware parallel image compression system was designed according to the special re-
quirements of unmanned aerial vehicles (UAVs) for image compression in low delay and high speed
coding. A compression algorithm based on the wavelet analysis theory combined with zero-run-length
coding index Columbus was designed for source coding techniques. In the algorithm, the wavelet anal-
ysis was applied to remove the redundancy of pixels, and the optimal quantization was introduced to
remove the redundancy of pixel probability by zero-run-length encoding and exponential Columbus.
The proposed algorithm was realized in a Field Programming Gate Array( PFGA) by a designed mode
of the parallel processing, which makes the image sample, transformation and the coding of the each
wavelet offspring coefficient executed in synchronization. Experimental results show that this com-
pression system can satisfy four pieces of high resolution images with a resolution of 2 048 pixel X

2 048 pixel X 12 bit, and the capacity of data throughput achieves 280 Mpixel/s. Moreover, image co-
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dec propagation delay is less than 100 ms for the format of 1 024 pixel X768 pixel.

Key words: unmanned aerial vehicle;image compression;source coding; parallel processing; wavelet a-

nalysis; ultra-low delay
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