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Region of interest star map compression method based on

real-time star location
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Abstract: To solve the problem of storing and transmitting star maps by space detection cameras, a method
of compression of star maps of region of interest based on real-time star location is proposed in this paper.
First, the top hat algorithm of the ring structure element is used to separate the star object and the
background in the star map. Then, through the improved star location algorithm, the star target is detected
and the coordinates are output while scanning the star map. Then, the star image is obtained by opening the
window in real time according to the star coordinates of the original star map. The star image is lossless
compressed by JPEG-LS image compression algorithm, and the original star map background is
compressed by near lossless compression with adjustable parameters. FPGA simulation results show that
the processing time of the proposed method increases by less than 6% on the basis of scanning a star map

with less than 20 star points. When the background compression parameter is 2, the compression ratio of
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the proposed method is more than 2 times higher than that of JPEG-LS lossless compression algorithm,
and the PSNR is greater than 40 dB and SSIM is greater than 0.95. This method has obvious advantages in

compression performance and has significant engineering application value.
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Fig. 1 Structural diagram of the Top-hat cyclic element
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Fig.2 Top-hat processing star map rendering of circular structural elements



% 3 4 K

3N, E A TERESE T LR LERRRERES 5 & - 805 -

N0 ) 24 30 J VR S 7 ik K 2 A A U S8 R R A T ) I
AR A A ZE, R A E R AT I
B R T AR R B A BB 2 S A A R
i I i B L 1 2 AR B R RS AR T A
S5 RN G B HEATOT o, BRI T 50k b B AR TR
RO BE o O 1 B i AR B SR D P R A B
1k A T o A A A TR, AR SO T AT AR N Y i
3 I TR B 1 AT SO A A A R T S A
I A A E AR I S A A AR AR o S AR ATE A
S S AL G )7 U I L RN A 3 TR .

B o, 0 & B AR S5 4 0 Y Top-hat 734 4b
PR PR B A7 BT [R) I BEAT AT HAR AN . 72
EA LN EETFMAER AR ERERT
B (E AT — SR SR (/DN T I B, e 5%
4 HT R B 5 A bR R IR B X, RSk 1R A 1B
AR R A TR R OR T i E E
Ja — AR RGN T BB A, 12 5% 24 57 41 6 18
ENOEZIE Y WK 17 D O

SRIG L FI M 1R 16 51 X, 5 4 AR5 X, f E—
74T HARE 86 51 X, 5 2R 50 X, 2 75 0 2 X,
INTAET X0 X, R TAET Xoo AR RS AF IR
WIAZAT H b 7 A9 BE LA A F AR, I I 328 1Y A2
MHAR R IR AT Y, M ARAT Y, AR 0 SR e
B0 B B A 2O 1 8 AR S R AR 81 - 2 1k
R AR AT+ LR AT s IR AR IR % AT
HArS E—1747 Hbnid , X, 5 X, B9 fe/ME
X, 5 X R AE Y HTAT B AT A AR Y, 20 501 5B

A

17 BFFR
v

ER B
i

B AR

B SRt E

(b)SERT B RUE AL

(BT BRI E
B3 ERTEGRNEINESEMILE

Fig. 3 Comparison between traditional row object

detection and real time star location
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Fig.4 Real-time star point location schematic diagram
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Fig. 6 Schematic diagram of ROI star map compression
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Fig.7 Simulated star map overlay noise effect diagram
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Table 1 Compression ratio comparison table

JPEG-LS TR R X5 L TR A
W & 15 44

To I 46 W near=1 5 near=2
Je T 1 3.419 7.897 15.546
JOET e 2 3.325 7.532 15.556
o T I 7 ] 2.032 3.262 4.411
HTMEEE 2 2.033 3.263 4.410
Yy 5y P 1 2.029 3.250 4.403
o) ] 2 2.029 3.250 4.042
2R PN R A 1 3.580 5.740 7.176
2 MM 7 (R 2 3.580 5.739 7.722

*2 HEEEE T 5 JPEG2000 () PSNR 1 SSIM i bk &

Table 2 Comparison table of SSIM with JPEG2000 under the same compression ratio

TR i8R DX R B R 4 JPEG2000 TR R DX L B R 4 JPEG2000

ik EE 44 (near=1) (near=1) (near=2) (near=2)
PSNR SSIM PSNR SSIM PSNR SSIM PSNR SSIM
e 0T M 7 T 1 49.405 0.992 46.534 0.983 45.145 0.975 43.806 0.967
e 0T I R 2 49.905 0.991 46.515 0.983 45.154 0.975 43.834 0.968
5] 7 ] 1 49.890 0.992 46.471 0.983 45.123 0.975 43.784 0.966
Yoy 2 49.894 0.992 46.483 0.983 45.429 0.975 44.329 0.972
LRPEMEFE R 1 51.955 0.991 49.177 0.990 47.070 0.971 46.376 0.982
2R 1k M ] 2 51.970 0.991 49.248 0.990 47.049 0.971 46.374 0.982
AT 1 50.427 0.992 49.436 0.990 46.262 0.981 46.955 0.983
JeTHeE 2 50.367 0.992 49.265 0.989 46.273 0.982 46.930 0.983
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Fig. 9 ROI star map compression algorithm based on real-time star point location and the schematic diagram of the

entire decompression and splicing process
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