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[ Abstract ]in the production of paper mills and printing industry, there is a lot of work involved in inventorying a large amount of paper. In order to solve the
problem of low efficiency and low accuracy of human-originated papers, a paper counting method based on gray processing is proposed. Firstly, the edge image
ofthe paperis grayed by the weighted average method, and then the edge cross-section signals of 10 papers are randomly selected and sharpened by the difference
method respectively. Then, the processed signal is smoothed by the moving average filter. Based on this, the signal is divided into regions using the waveform
evolution law, and the equivalent paper thickness sequence is obtained. Finally, a paper thickness calculation method based on the average closeness is proposed,
and the anomaly data is removed through iterative calculation until the resulting paper thickness sequence converges with the amount of paper counted. The cal-
culation results show that the method has high efficiency, and the calculated results are in good agreement with the actual values. It can achieve efficientand accu-
rate statistics on the number of paper sheets, and provide abasis for improving the efficiency of papermaking inventories.
(SRR | S BACALTE 5 60 2.9 345 30 T #3800 3 MM A 4 AR 3
[ Keywords ] gray scale processing; backward difference; moving average filter; mean closeness; paper count

[DOIhitp:/dx.doi.org/10.26549/gcjsyel v2i6.822

. SRS SRS ISR ek T —2 0]
RIS HL AL SRS, SIS IR R v Rt
G (G SR SR B T IR NP A 15l
SRR, BRI R 5%, S50 T BB
BPETOMEEEE T MATLAB #ef RGN AT T 7
AR AR 5928 R T B B — i) A AL
et SOBURL, 128505 4 B BN 1 ﬁﬁﬁﬂrr IINETERCR, el AU R 5RO
FER BTG AT R0 B ks, 0 O TASRIRRRIREBRIRO R A PRI ER D
FLAT AOTARCRIR T TR, it e, ST 1100 MOOARIRITRIGRIE S Gobor IDRUBRERAN, (H150
VRS B TR SZARSK IR R EE AR, B LA MBI 4 B, H
B G RAR N EA R, FIRE G A EGERRIEER,  H RS Bl N SR s o v O
PTG IR O R A R B R RRU R o & ETR AR AR R B —E0E
HUE T — A5, TSR Fh T MATLAB FU% FET i, BT ARk R o, B
BRI, B T AR, TR TR KSR I 1, RIS o R TR, i
KRR S o R T — B IO S e R S T L

186

FEEIRI . A M VA b7 & Rt T A kiE A
A GO (S T e 010 S R N2ty S ST 4
FEI— 2RI B &, A B, L8 I s 4Tk
MEE—EE R N—B SRS, rl’*ﬁl?lz)%[fﬁ‘l‘éti‘ .
TGRSR, Bi% B T2 R0, 7 25—



B TESE
HRRRERE
TRERENF

" BEHTH
npaET Bk il
BEFR

L ] "{ s

thk — i ST
RELE EREE T TEHF R
}' BE Lol iy T

ERE P e
2 WikihZEGTLE

ILFFELE 3200dpi FH (SO B FCEE 5RO ZRS KD St A TR
B, FLE TR 2 Bor.

21 IREWTALE

HI ARG a S R.G.B = FHilE, W R e I
Pty , MEL R B BN , BRI DA 2 P R e A T
IREEACPREAEALHE, fRYE R.G.B =M s EE N E T
Fr, $ X RGB = &t A7 IR 2], BRI AR ok T K B
ALEIR LA 3.

fij)=0.299R (i.j)+0.587G/i.j)+0.1 14B(iyj) (1)

3 REKER

ST 3 FTRIREALSE TS EIG R A B R E I, %
AUKERE RSP, BAA TR Tt (EKEE(EER A
“HEERES M HERGHEAEERENE R, AMETH
FEHT  MONK EEP BAZ S0E TR b3, RIGEATLIE R 10 /1>
KPR EAR SEEAT T IR T RIS, 4SO — 4t
PR 1205 SRYZSE]3 16 DAL 4, X HHra] A, R0 2048
SKAID TR AR HLRTKIAIRO SRR, I A RIG SRR AR 0 4%
SRAIZ S

200
wi A R A AR ey
200 400 600 800 1000 1200

0

1400

E4 BEAERES

SRR S e

Practical Technology & Managementx |

22 [ESHLabE

EarsealaeEtut SIS TN ek Ei% SUE <)
ARURFIE , SR AR S TN . AR 2
Sy RIRER S TR BB 5 AT EZE T HE R LA(2),
12 AR — 20— = RO E IR R | b
JEIETE WA 5,

V G(i)=G(i+1)-g(i) (2)

A LT

1400

°

5 ESENLELER

2.3 BohFHIRKFBLIE

A SamE S SR AR SR AR, R A
T N=5 (NIFEEIEIEJIRG 23 - SR T, R4
S SREEEEA—REY NS, FHE S T—iX
HIIE , SRS TR T, % N-1 TR TR, 7
ERTHREPEERE AR, HHIBATI SAS LSRR 4h
FEEEIR Y (n), W55 V 6 AT R0 A0, BriS a5 S nie
6 FTTe

Vi)=Y Cloe VGl 7 612+ T Gl U Glnd) (3

POIIAMATR AN
o 200 400 600 800 1000 1200 1

1400

E 6 BT EFLEER
3 4Rkt EE XLt
3.1 R ELLE
455 Y (& 6), ik S a2 ARG gk 5
[EIRR 2 [BIRFEAARRER, S BRI AR R A [F]RRAT43 )45 7
TE L S BUE SRR E Y EAFIE S S Y 45X(4) 3t
FFABEAEPREER SRk M & 7 Bow.

255 Y(n)=Y W

0 Y(n)<Y

T T T T T T
2 4
100| B
i i
0 200 400 600 800 1000 1200 1400

B 7 BT M
3.2 IR FHERREE
SR ARSETS RTINS, BRI M o, TR
255 oS MR RO A RARSRA 3, GBI
n SRR T bl 1, ISR IR RS b
TR SRR AT A T4, B RIE T
RO IS S 8k, SRR TS B T
(1 REUS AR T (A L

8

187



| IERFEASEE-$ 0245 5 06 4§-2018 4 06 A

| Engineering Technology & Management + Volume 02 + Issue 06 + June 2018

()Rt & 505 S LA B f, B IR
x(5),

=it (5)

(3)5 MU T T, B 8 5 R % 08 SRS
BEERY ST RO BIVRE RS B T2 (6 ) iy
ST TR A ARSI R RLE w, H SRR (7B %

Ti:% (6)
P—r (7)
2T

(4 S AR KA E I (8 HE FHHA KR B I
SHSE ave o

ave= 2 wi; (8)
o1

(5) B2 IS, AR TK R B R 5t (5 =g ah e, B
FHME e SUGKIER I TATEEE R awesl/2, RIAGIZ4L
TRIE NG R TT R N A TR TE , ZerH T2 2 B 5
BRUCER IR, SRR 0 0, ARG S R RS S LM =
T, BT HE A LGSR THEN BE, 750 S04tk B 71, 7RIk =
S 1 TR,

3.3 HKikitEitE

BRI AR T AT K N ) EARTK RS e AT, 5
FRYSEHAT AR R R T R, RILKRARTK 351 &
TEE SIS I THAS , BB AL ave < (0+0.5)x1:, WA %1%
R BAFEARTREIREIRIE, I SRS EFERD E e |
FERZEAR SR HE R n

4 ERGH

DIARTKRECA 52 Bt (1] 2) O3t 5 a1 B —
Ae(= S 10 A& EME , HHR S R g — 4R 55 1) 2k
TEELBFEGKIT AR R 1 R, 3R 1, 8%
RS R RIZ IR R 51.7, BIREIBRGIL,
MRS R TR, FSLERA 52 5IFMERYI&
SEBARS IR, 0SS0 AR R A e It
BRI,

F1ORKITHER

FEsEEE ITBSRE TRitART e
3 53 1 98.08%
10 53 1 98.08%
20 52 0 100%
70 51 1 98.08%
100 51 1 98.08%
183 52 0 100%
256 51 1 98.08%
284 52 0 100%
335 51 1 98.08%
412 51 1 98.08%
SEENE 51.7 0.7 98.65%

188

RZE LR R S EFER Gobor WS IER LT
RLERDEATEERR, SERIER 2, 6 BT nT R, A R pf e
T s T gt sik.

w2 RIKHHERBAR

B SERRARTREL TR AL VERf

Ak 52 52 100%

Gobor Ph 55 55 52 46 88.46
5 45iF

(DX T AEFHHE AR TR, TR T 98%
PIE (AE— RSSO, e BRI R, SIE 1%t
BRI EESER R AT

(2) AR R IR AL S R R
BME EAGRANAERF A CRIRT RS A, A ZE00 77 2eRAZ I
WK, FEE MRS SR 823 AT HERF (MR pok TR T RO
W, TR AR T RO . BT BAK TR
I, BRI TS 4R S B E AR A AF Y
WE, 2 RENE BAK SR B, RTE gtk 58 HAE
Lz b, ARk T BB B RCICR R AT R, HLAR
VERI- 21T, B SEBRR I E

S 3k

(1157, T HIS, A, L A8 e SR T B R A R AR
R WA T Ha il S50 0], Rl TRESR,2015,31(12):
186-193.

(217N, S 5, IR 57, T il e TR AN IR N2 5 B
IR B iR A0l TRE1R,2013,29(02):199-206-+3
02.

[B1H#0, 259, 1 e s N S S A LS R (R T
5 N TIH05 RS [T AR TR2E2%E5,2003(02):288-290.

[41BF51E, 45, FE e E USRS A B i BRI a1
#H7,2017,9(05):56-61.

[S1=155 40, FA0 5, R R TR AR B sl R g 0.
A AR T AE,2017,36(06):633-638.

[61AITR, B e 1. —AhEL T Matlab A9 RIRAHO [T RE R
FeE B AR (F AR FH0),2017,45(05):65-69.

(71 B, 4200 T 1R AT, AR K, Zachary J.Smith. JET IR
2R n AT HEDF 52 (0], Tl A% 841,201 7,30(09):77-78+81.

[81ZS % Dukk . i A A H AR SR G2 0] D E R EE
2F417,2004(09):24-30.

[9]Hong-yang LU, Qie-gen LIU, Yu-hao et al.[J].Frontiers of Infor-
mation Technology &amp; Electronic Engineering, 2017,18(11):1874-1883.

[ 10T AT, i IR, b I S R e 22 S5 IR B i
A ERYFE N, 2012,47(02):225-230+181.

[L1]EE L A APEATR I AT Logistic JEITE SHISNMI AR L5
BesFdi,2015,34(05):18-21.

(121523, B, PR, 5 2 T/ N 2% RO A i TR
AL B FR2EAR,2014,35(03):586-592.



