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Abstract: A lossless compression optimization algorithm for the ARGB data and its FPGA implementation method are proposed.

In order to avoid the decompression and compression of the whole file, the related methods of Deflate algorithm are used to compress

and decompress the image block by block. which greatly improves the access efficiency of the memory. The Deflate algorithm is used

to compress small blocks, and the Huffman compression technology of 1.LZ77 compression in the Deflate algorithm is fully utilized to

optimize the compression algorithm. The algorithm is achieved as an FPGA circuit through the VIVADO HLS tool. and the practice

application with multiple images proves the effectiveness of the algorithm, and analyzes its power consumption and timing informa-

tion.
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GERBEN RIS FAFER, WSS T BN R, HEFE
it (FRAMEFER SR ASDR, RIERGE LD TR
JE G R

FEREYGH Huffman B AEEZEH . B T2 X — B
XIHEAT R 48, B A KO = 1 8O & KK, X T 8
8 Y tile He, W MY 256 T4y AN R AR R b A 43 B AT
L, RS R AR AR B AR L A REER D A
Huffman # fl #£4 Huffman #itd, HEH T 0REE—1
TR, —HIER, IR 256 A FE TR HAT N
R, B 22 2N 595 R 77 Hullman 545 45
F, WRNKF 128, IBAGEBRMLEFAFERT, X
FEER TR . TRRE —MRichi, fFESIHTH 2N+
0. 5N>256 B, BEATE(EF Huffman 4588, MR IE
THE&#E . RS Haffman SCHER RN, G025 & 46
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2 EZE % FPGA g3t
2.1 FPGA £ &

ZAE SO G 2 Xillink 19 VivadoHLS2019. 1 524
ATH, BFRFENFLIEBEITSEHEYLIMEL. o)
RET ELAS S A 7 05 B A5 5 . B WL 35 I R 1 55 9k &5 4
TSIl . B C 5 FUI0 IR i 1 IE A . FE
FERE L FEAT A {4 e B A ST B AR AT, #E HLS T H A H
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WERBERSE ) BRI (xczuldeg-sfve784-1-1) 1% | 44 & 46 ik
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Target device: xczu3cg-sfvc784-1-i Target device: xczu3cg-sfvc784-1-i

Performance Estimates Performance Estimates

= Timing (ns) = Timing (ns)

= Summary
= Summary
Clock | Target | Estimated = Uncertainty
Clock | Target | Estimated | Uncertainty ap k| 1000 3720 125
ap_clk | 100.00 9.932 12.50 Latency (clock cycles)
= Latency (clock cycles) = Summary
= Summary Latency Interval
Tatency nterval min | max | min| max | Type
- - 516 | 920596 | 516 | 920596 | none
min max min max Type

= Detail

1865 | 67588378 | 1865 | 67588378 | none

= Detail L
oon

(a) Hfit B TTIRHLSBRINZIR SRS 25 R (b) AR ERAH ST IRHLS BRI A SRR 45 R
B3 IfaEss
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2.2 E4E R FPGA BT E | EEEn—
A VIVADO HLS 4 i i B 04T RO 2. 8 i A S Ny

) HECHE A '
Unsigned char input[ 256 ]={
1,5,1,9,2,0,3.8,3,3,8,4,4,7.,8.111,
8,1,4,4,3,8,9,66,74,47,1,3,7.9,5,1,
32,38,47.43,40,1,1,1,1.1.1,2,2,38,1,5,
1,9.2,0,3,8,3,3,8.4,4,7,8,111,1,6,
6,7,8,1,6,9,66,74,47,1.3,7,32,38,47,43,
10,1,1,1.1.1,2,2,3,7,8,100,102,10,15,222,
33.8.65,60,63,44,52,12,14,18,19,1,5,1,9,2, B4 X ECE 1 BT Ee ) B4
0,3.8,3,3,8,4,4,7.8,111,1,6,6.7.8.
1,6,9,74,47,1,3,72,7.3,5,9,5,1,32,38,
47,43,40,1,1,1,1,1,1,2,2,3,7,8,1,5, i
1,9.2,0,3,8,3,3,8,4,4,7,8,111,1,6,
6,7,8,1,6,9,4,4,3,8,1,3,7,8,2,7,
3,5,9,5,1,32,38,47,43,40,1,1,1,1,1,1,
1,5,1,9,2,0,3,8,3,3,8,4,4,7,8,111, ||%fi§%%; EREIED ‘F%%Z%fzg%%:F%%Z%J‘r[f]‘r[f]‘rfl‘rrLj g%%‘ CZ]“f
1,6,6,7,8,1,6,9,4,4,3,8,9,6,78,47, e T e =1

1,3.7.8,2,7,3,5,9,5,1,32,38,47,43,40}

JE45 5 B EE A

nsigned char refer[ 256 ]=

20,118,82,1,5,1,9,1,4,251,71,189,25,8,217,1,

255,2,5,0,254,0,41,241,2,99,187.30,207,247.,251,3,

1,255,251,46,216.,254,42,210,0,6,250,253.,4,252,214,0,

253,7,252,5,248,1,7,29,250,7,39,218,29,219,0,37.,

i

gD
34

F5 xR AE 1 AT REDT B4 R

297.255,252.,107,152,2,248.7.6,3.254,36,230,239,251.2, 611255270362 1934 4,58 193 44,2107
1,6,1,255,27,4,3,62,193,4,4,58,193,44,210,7, 50,243, 223, 246, 253, 0, 149, 3, 73, 189, 36, 98, 122, 94,
50,243, 223, 246, 253. 0, 149, 3. 73, 189, 36, 98, 122, 94, 500 5yc

208,245, 66.254,193,2.2,255,8,39,217.4,0.2,0,0.34 64,
66,254,193,2,2,255,8,39,217,4,0,2,0,0,34,64, 32,0,16,36.85,14.194,15,183.180.65,18,210,1.2,11,
32,0,16,36.,85.14,194,15,183,180,65,18,210,1,2,11, D285 14.2.59.3.96. 3112505 48.3.25.
2,28,5,14,2,52,3,36,3,11,2,50,5,48,3,28, 5.65,2,93,2.88,5.27,2.36.3.72,3,98.3,85,
5,65,2,93,2,88,5,27,2,36,3,72,3,98,3,85, 6.46.2,50,5.119,2.49,3.61,2.113,6,112,3,93,
6,46,2,50,5,119,2,49,3,61,2,113,6,112,3,93, 2,138,6,179.2.139,3.36.,3.72,2,98,4,85,5.11,
2,138,6.179,2,139.3,36.3,72.2,98.4,85.5,11, 2.50,5.49.3.115.6,112,3,104,2,138.,6,139.3)
2,50,5,49,3,113,6.112,3.104,2,138.6.139,3,0, T

0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0}

Unsigned char refer[ 256 ]={
1,5,1,9,2,0,3.8.,3.3.8,4,4,7,8,111,

HAMMCIEBEFHITHE. BRAMSREERY. A& 8.1.4.4.3.8.9.66.74.47.1.3.7.9.5.1.

5 4T FPGA fli K., 32,38,47.,43,40,1,1,1,1,1,1,2,2,38.1,5,
FE 4 FL S B S RE O L4 SR an &l 4 FiiEl 5 i . MR 4 i 1,9,2,0,3.8,3,3.8,4,4,7,8,111.,1.6,

5 0] DAE H I REs B 58 i IE T . 6.7.8,1,6,9,66,74,47,1,3,7,32,38,47,43,

2.3 MIEHEEEH FPGAIEE(HE 40,1,1,1,1,1,2 ,2,3,7,8,100,102,10,15,222,
T CFE., i AR T . 33,8,65,60,63,44,52,12,14,18,19,1,5,1,9.2,
Unsigned char input[ 256 ]={ 0,3,8,3,3,8.4,4,7,8,111,1,6,6,7,8,
20,118,82,1,5.,1,9,1,4,251,71,189,25,8,217,1, 1,6,9,74,47,1,3,72,7,3,5,9,5,1,32,38,
255,2.5,0,254,0,41,241,2,99,187,30,207,247,251,3, 47,43,40,1,1,1.1,1,1,2,2,3,7,8,1,5,
1,255,251,46,216,254,42,210,0.6,250,253,4,252,214,0, 1,9.2,0,3.8,3,3,8,4,4,7,8,111.1,6,
253,7,252,5,248,1,7,29,250,7,39,218,29,219,0,37, 6,7,8,1,6,9,4,4,3,8,1,3,7,8,2,7,
227,255,252,107,152,2,248,7.6,3.254,36,230,239,251,2, 3.5,9,5,1,32,38,47,43,40,1,1,1,1,1,1,
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1,5,1,9,2,0,3.8,3,3.8.4.4.7.8,111,

1,6,6,7,8,1

16,9,4,4,3,8,9,66,78,47,

1,3,7,8,2,7,3,5,9,5,1,32,38,47,43.,40}
fife s FEL S P DT REATT I AN AT 6 RNEL 7 TR

2.4 HFEHEER
HLS S iy RTL AU 5 #E47 70 707 5. 7R L3R Y
4 4 %2 2 100 MHz,

o
— I r——
T ciomeoiergls. Mu  WINBEE e o
HPmHHFHmRFHHHHHHHHHRHFFﬁEﬁHHFHHH 'E:E;;:::ms :‘:;ij:‘i::: ?‘797 :::ﬂm:::i::? ?,79; ’v‘:!::::ﬁ::j;“ ?em
B8 R4 5T Iy I O B 45 R
HE 8T LIFE . e IR EE A% 1) 8 57 B 6] #4542, 679 ns,
Bl 6 fif TS ICRTI AR 11921 BB 0l 5 A AR 2T LA H 858 59 550 25 I B4 % 29 136 MHz,
— I3 X T A R 5 B TE B B A% 1 S 1
PR 6. 264 ns, [ REHL AT UGG T H A I 455 20 TE 1 5 25 IR i 451 2 24
= = i e s Ay B N 267 MHz,
ERE R E R R R 3 WRER
AT 33 5k & fr . 7E Linux RGN X AR %17
T, W R ARG R R 1 TR
7E Linux R4 T X Deflate Bk dE 47 17060, 030 &
FAUESE RN 2 R,
- PR3 5 Deflate FILSEATAHRN M HLHE . BT
B 7 i e oo R 1 R DR B 2R AT R P 4 a2 SR, AR Bk AR AL AR S R A
A R, R AR R IR A 25 . AR, AL EER L
#1 ERMEGHRER
1€ /- 1 2 3 4 5 6 7
E4iH%/ % 5.434 69 16.012 7 52.500 1 52.327 9 50.472 72.295 1 71.989 8
& B 8 9 10 11 12 13 14
R4 %R/ % 57.263 8 69.467 7 38.036 4 32.941 3 55.293 1 62.964 8 34,348 8
&} 15 16 17 18 19 20 21
JE45 3/ % 61.256 34.348 6 42,745 3 26.615 7 47.673 9 46.694 7 10. 956 6
& B 22 23 24 25 26 27 28
453/ % 22.294 6 26.732 5 27.865 1 57.254 1 75.532 1 58.208 9 55. 851
[# Fr 29 30 31 32 33
JE45 2%/ % 73.260 2 68.298 7 73.521 4 40,002 1 78.951
- 35 FE 45 %/ 6 50. 270 045 45
#2 BRMEGER
& B 1 2 3 4 5 6 7
R4 %/ % 10.554 7 20.454 1 50.547 1 49.983 4 47.532 1 68. 954 70. 845 1
& B 8 9 10 11 12 13 14
4%/ % 59.452 1 70.514 5 43.750 8 60.151 7 58.261 4 60.571 40.769 8
& B 15 16 17 18 19 20 21
FE45 3%/ % 60.784 1 40. 251 45,776 1 30.203 1 45.820 1 44,001 2 23.971 4
& B 22 23 24 25 26 27 28
K43/ % 22.294 6 26.732 5 27.865 1 57.254 1 75.532 1 58.208 9 53.851
& B 29 30 31 32 33
FE45 3R/ % 73.260 2 68.298 7 73.521 4 40. 002 1 78.951
SR S5 % % 50.270 045 45
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LI i 5 4

%32 %

RT3 BLANY A K+ & B R, AR TR R
WO ERRHCER . M T Deflate S350k U, L 45 256 4 X
Sk, RPN R BT R TR G R SR T T TR 4 R R
LURT3 87N
4 ZHRE

A CIEHE T —Fh e BRI X U 4 5k . o
K Al Huffman 835 A LZ77 5835 43 5% 1R 46 X808 47 1 4
3 2o 2R /N 1 T 0 S O S B R Y R A R . O T SR IE
T BE AT S [ ] VIVADO HLS T BT I Re {5 &
0 TR R AE AN [) 448 X3 R /N ) H 48 A TR DB . A
T R B 32 0 52 B o 1) B BB A R L M R A A
{10 3E— 25 BIF 55 R0 FH R T A ) S
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