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Abstract: According to a quick energy consumption of the sensor nodes caused by the high information transmission, the reduced equip-
ment service life and other problems of the wireless sensor network in the underground coal mine, based on the analysis on image features
and wavelet transform coefficient layer features of the underground coal mine, a processing algorithm of the compressed perception and
sparse images was provided based on the wavelet transform that was blocking sparse algorithm. A bior4.4 wavelet transform was applied to
the blocking sparse transform on the images and signals in the underground coal mine. The measurement matrix was applied to the meas-
urement of the spares image data, the measured data were obtained and then the ROMP algorithm was applied to the restructure of the
spares transform images. The simulation experiment results showed that in comparison with the traditional compressed perception
algorithm, the processing algorithm could not only obtain the high quality restructured image effect with a lower sampling rate, but could
compress the image size and could rapidly restore the images.

Key words:image processing; compressed perception; underground coal mine; wireless sensor network

0 3 = AR TR T AR R 13.5 52 4o
= ] R A S 4 5 2 B4 55 AL L e 7 100 S 35

T JE BB R TT R A= Y i et b 44 ¢ AN | 7 B A M S A i e e e S
VEAE T HALE R W 0 7 SR VA B % IF 3R 3 Bl A B R, R b A AR A L
SEAERIINANY I, TFRMERE NN , 0™ 3 3 45 9 22 it SR 22 4 v 0 7 MR I T 0 o 5 ) 5 4
Sk, RS, T 10 4E3k , T 7E TR S 1Y HITHR R AR A B R B s R

AR EEE:2017-10-22; FREHKE X I DOIL:10. 13199/j. cnki. est. 2018. 02. 032
EETE - [HRFE AR B0 H (2017YFC0804404)
EER AR (1976—) , B STAEINALZUS, B T4 S0, E-mail . xiachuzhao@ 126.com
SIRRE GB/NE XIN N, TR, % 6 T CS AN T R A BRI T [ 1], BEBRF R 2018,46(2) :219-224.
ZHAO Xiaohu, LIU Shanshan, SHEN Xueru,et al.Research on processing algorithm of image in underground coal mine based on CS framework

[J]. Coal Science and Technology,2018,46(2) :219-224.
219



2018 4F55 2 1A

www.chinacaj.net

4 % A3 H A 46 4

AT GBIk A O ERBE DN (CEAN) |
LARMIFRZ B, Brith el RN+ KB RE ik & e
PSRN, TR G IRTT R P s R R A T H 14
Hemih b B TR T SR U] O Xk T — 8 RO 4
B, BT FERE T R I Wi ) P AL, $2 i 1
BAGUHETTR OB AR BRERAG T RR ANR 2
ARIARAT B b 22 B, LU REIEN B e ) Wk
W KRB = 3 A A S B U R s
LGN B YIRE, BENS SL B 23 b 4 4 m] SE
BN (TN 22 G HETT R AR B 0T O ik,
AL JLARS Y 5 L 356 00 23 £ 0 R 56 4 11
ISR TR 28 SE A, SR ¢ 1) 22 A T R AR T 4%
ARTFBL, 07 LLATHR R IR RO 5 8 e e B R AR
WA B RS B DA Iz B 2 0
B VIR B AR A7 R S, T 57
HaY 52 et TR T SR A 1) S N M 42 8l i 5 AL
(AEIN OV ONAESPN RN RS SN e aop el
28 B4 B 2 BUUATAR R T | s g i
S X RERT A 1 19 265 12 i 2 i R s | S0 A
AP B A AR TE L R PR R 7 1L IR R
W T, Ok B 22 1 TR R TR TR K
T b JCLE R 4T A Ok JEHGR IR R
T T I AAE AR R R JR ik
A 77 B2 A R e AR S e SR AR B, AT R
AL FNAL I 0 B o 2 LA A AR I — &
A7) [ia) REURE e M0 10 9 0™ T A, AR A R I 4
YN RO S b ik S N gESE E EFSN ok o TG i)
AT, 1L 5 B RS B R R 5 A 2 45 T
Nyquist A8 B, XA 7 75 A8 B AR A5 55 17 M 1 IR
R B EERAE R A R HEA T AL B, DATTRE i 1 o
Ak ZRGERIRE A 25K | TRl f 8 T R AE B o 1%
SO =R N I | S W D)
FEN L TEIR N BRI R A B I PG AR SR Sl AN Vi AT
AR DA B i) T AL S8R F A D0 A T
TR BB E R L,

1 By H TEGE S/ RS

VAAEBIFSE A 734 D7 12, B df B A8 46 /DNl A2 4
AR AR5 5 R A AL (ERE R R TT A
HAR BT HAU Y- 5 5 oAb AR AR & BTN
SURERS ST 37t EW AT 155, B e A0 I T
FURIFRAEA B T 1, F TR EA LU 4 AJ5 i
(BES TSR
220

1) S FE R A R TR R 58 R S IRTA5CR 2 b 5 AR
XF A , KRN AL AN, UG AR SB5 3R R] fr) 25
[ A K G 5 TG 22 ] ) B[] A G PR AR AR K, 3 g
FERDRGE T ARSI T R 540 it Sk g ) L)
R FH O3 1 R 40 H R

2) BT T B2 s | IR, AR
o XA R T, BT LU R 22 i 48 1% K LT #6
R ARG, B AR B I TR T M
e B, T ER 2 02 i 2R | A il i K A
S O LR —

3) T BRI ES (10 km) (9 JC P 4k L5
R AR SR 07— 7 T2 AR R GE ) T 55k, 55
— G RGMfERE PRI AUR A R0
PG R4 T3 VA AEAT G AE S e B n] RLSE B K i
B TCH Ak AL

I IAER G — D EHEX FR B R G, A5 I
Fegmfomid 2 . XTI W RGER UL, B T g i
s FARAE A5% BT AL ) R 8 AN (], PRI stk R T 4 5 A
RN SE R ARIY . PO i g AETE T, 5 248
o] ARG TSR AR b O TR M B R
Bt , LRI R e T, WP IRE RS2
— M AEXFR R G, T H At v L Gt i 52 4%

s 240 SRR 14 H SR LB ARt TR R A R A
Client/Server 2244 ( CS 4244 |, B AR 55 4%/ % 7 i 42
g e B Y TR T AT DR MR8 M5 5 R B i 1)
SIRIE MR S R RFER S I OL T R S HL
Ui UL B LR AR AR E AL 1 LR 1R 5

AN — AR TR DN 5 Bl i ek g, — 21
I 3, BRI SR ) S — 2 s R K5, T 4 2 3 2L I sl R
2B TR AR 1) ek B8, FH 3k 2 2k ek 80K 55 1L
Xof B 18 23 A, JHG 2 0 A5 T 5 R e ok 5
TGS H— I i o€ ARt N A HT
AR R AR IR R 23 M R 23 M7 15 5 < /N i 4 A
B IRJE BG5S AN Z TR AR OGP /N A8 4 ]
DATEAN[R] 73 BEA T 3 1T 5e — pR, S2 3 22 03 B30y
it ARAFAR o Y i LU, T EL/ NS 4 BA A R =S
SRR RS 2 MR iR AR R L S
R o A G 2 B IR A0 J8 1 R AT 0
GEIF X 8 1 PG R B2 A8 A R AR AN ORI DA
A RATE Y R R 1 B 5 B 2 2, DTk /b
Bdit . NIRRT AP R B 7 ) 09 2R LU X
] Y REEEAR /NS AR o0 i D 7K 2
Lo 3 A J5 a5 &, 5 N RIS J7 ) Rt R



BNFERE BT CS ZRMIRYBEDT I T BRI B RE TS

www.chinacaj.net

2018 4F55 2 #

W, SRR AT AR AN [R] D7 i) 544 86 A HRAE
A ) A ) et Al i, DA T A5 AR 4 1) 20 5 58
Heo FET UL, /N0 A% B A 8 46 L R B
NHRALTERFPERI DL, X BE P kAT /N A il
TIHT EEBHGi 48

2 BERLEMHBEESRERE

2.1 INEDRE

W EUSRHEAT 5 J2 /N 53 %, T Sobel 5%
EUGHEAT 0 S A5 BRI, 7 585 2 1 B R FE R
R, 456 EG T i i gvE R BT, A
N7 MR A e J 1445 2T HEA T Ay BRI
F MG o0 S ARARHS 43 (L) A 5538 43 ( HL, LH
HH) , % biord.4 /NZBH 5 | BG E AR o BA A
[F A i < HL AE7KF-O7 1n) B S0 i 4, LH e
BT IR B TR E , HH A2 X} fa 07 1) B Fe gk,
DR, ZE X MG HEAT 5 )2 biord.4 /INJR 78 5 1 s A
Tl REGHR Y, 43 IR BGES B AT B4 X} 77 T Ak
P [R] B X 4% )2 DA 38 W 2R A, R ROMP
SR O i S ) v AR A AT HE R R B e S
TR 73 biord.4 /N 6 AR 4o — Ay BB, BIE
— 2/ N I 1 RS

UEABL KT
LL HL

e 4015 X 40T
LH HH

B Efg— B
Fig. 1 Image’s one layer wavelet decomposition
2.2 WHBAEXRTR

REEY IS BISuVESRENCRTPIZE ST

1) X2 N x N EUR AT — 2 /N 4
fi# AFE) 4 /N R {HH, JHL, LH | LL,
& REOUNMEKH N, X N,

2)XF NyxN, #7122 LL, RS EAT /N
fift , A5 /NTAl R U HH,  HL, \LH,  LL, | %71
BR/NER N, XN,

3) X NyxN, T REL LL, 4T/ N5, A5/
B R4 HH, HL, \LH, LL, | %% + i & %K
/N A2 NyxNy

4)XF N,xN, FHf 280 LL, RSt 47 /NI 4 At
/NI T R HH,  HL,  LH,  LL, | #5775 250
K/MEHN, XN,

g
paN

N P

5)XF N,XN, T 280 LL, RS- A7 /NI 231t
PR/ T AR HH  HLs  LH,  LLs |, #5175 R 50
K/MEHR NyxNy,

6) HRAERAEAR M/N'FHE] M {EL, K93 M x N/
KANBIIRA (0, 1/N") B BERLIERE @, N' 535
KN, Ny Ny Ny N T8 35053 0 0 9 @ %
H R A28 HH, , HL, , LH, ; HH, , HL,, LH, ;
HH, HL, ,LH,;HH, HL, ,LH,;HH, ,HL, ,LH,} #17H
W RAE T8 S 5 ST R A AR | HH
HL.,LH.;HH, HL,,LH,; HH, ,HL. ,LH’ ; HH, , HL',,
LH};HH HL{ ,LH} | PRIFIRAT REAE

7) B H ROMP 85343 5l X% 4% F#F R B HH
HL. LH.;HH, HL), LH,; HH, ,HL. LH; HH A HL' ,
LH} ;HH| (HL| ,LH' | ZAT 3B 5 AL 07 ) 3647
M e S R S RO Ly — R $EAT /)N i a0 A 46
P3RS B RS

8) IEAZ VL L i B vk (OMP) Bk A0 H ik
PEH TR ZZIRANIC B —F % OMP BUs 5 1Y 532 4 1E
W4k T 22 D JiE 38 B 55 % ( Regularized Orthogonal
Matching Pursuit, ROMP) , 5% /2 Deanna Needell
SEPR N R R SRR AR 251 k]
LI 3 A 20 /2 RIP 2% A ) SRR B 52 AT 2
BifRo, St TR AL I A g RIIE, Sk AN A
W O%A: M x N IR @ 5 N x 1 WL [n]
i s (R TR K, Qi 55 M R REL

iy s Nx 1582 1, =y - Oy,
2.3 HMHBEERRE

PUF SRR iR s r, Bk 22 0 R,
o =L ], HERERERINERTI(F5]15), A,
R WEAR RS (P55 £EE5 (FRE . IR
WAL, —BA L # 1 ,FEIGERIERIN RS J,
—IFIE RS —AFINS) , 7, AR O 15 j 5,
O, WHEZRG| A, AR O Ay, AL x 1
g, A U RSB, (-, ) ki
N, abs [+ AREHE(LXH) .

Dt r,=s , A, =¢ ,0,=¢ ,t=1,

)& w=abs[Ar,_,] BT E<r,_, RS ES
JSN SR K DN RORMEEUIA IERAE (AR E A
P/ N T K) B XSS EXT N @ 575 j #e s
G JONFSES) .

3 EM AL, G j SR TE T, W2
lw(i) [<2lu@) iy e Jo, ERERTA W R 2R+

221



2018 4F55 2 1A

www.chinacaj.net

4 % A3 H A 46 4

7, PEARKER (X [u() e 1) 1,
J
4) Al :Al—l U ]0’ @L :@l—l U 771(.] € JO) o
5)K s = Oy, Wi/ _3Ffi#,

A
y, =argmin | s = Oy, || =(0,0,) 'Oy,

6) EH Y, =5 -0,y =5 -0, (6/0) 'Oy ,
t=t+ 1,000 e < KNWEREISE 2 4 8¢ > K 8
A, | =2K(|A, ||, BREEPHICEEE) 5L
5825 r, = 0 W= IR ARAEASE 7 2,

7YV y 7 A, FATIEET, A5
VAR y, . 180y 5 R B A T
TS 2 = Wy
3 MUREEFEARER

BT I T B SR AR R AL B T AR K 2
7R PE L S Y i G e R B A I X P B i
T A% M 5 v AT RIS /N 1 S R KOk I, 4
i I AR i, 7RI IR Y O Z R, i AL
BATEA S IR I PG R R

| BBk
CHRFAM )

2 BERERAEENIMETE
Fig. 2 Simulation work of data acquisition and processing
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Fig. 3 Image of fully—mechanized mining face in underground

coal mine( total sampling rate was 0.2 Hz)
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Fig. 4 Working channel image in underground coal mine
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Fig. 5 PSNR values of two reconstruction algorithms

at different frequencies( total sampling rate was 0.2 Hz)
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