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Design of Paper Counting Algorithm Based on Gray Value Difference

Shi Wei, Long Yonghong, Tong Wenchao, LilJian, Yang Danjun
(' School of Electrical and Information Engineering, Hunan University of Technology, Zhuzhou Hunan 412007, China )

Abstract : Aimed at the shortcoming of high cost and noise in mechanical paper counter, the paper counting algo-
rithm based on gray value difference of paper was adopted and tested in order to resolve these issues from a visual way.
After the image graying of neatly arranged paper, with the Gabor filter grayscale image edge enhancement, the gray pixel
curve was obtained by using the gray value difference after gray projection. The thickness of a sheet of paper could be
preliminarily judged based on the interval of peaks as the position of peak or valley could be accurately located after the
exclusion of peak valley disturbance. Then paper counting was conducted according to the location markers. The counting
results showed that this paper counting method could perform with simple operation, while the accuracy rate of paper
counting achieved more than 97%.
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Fig. 1 Two paper images obtained after scanning

HIRIE 1a 5 b 2 DMERAEHS L EA UMYX
), UnE 1o Rl AL 2 SRR EE— R A O, I
LAFRTEIAT 1 5026 8OK BE LD/, (R EA BF,
la 5 b "PARIK RSN 2R N BOREER BAT AT 2 I
AOHESIRLAE . 1) AR5K R A0 8 18] B Ak 2 S B A
WAE . R HESIARRAE, PR AT LS B4R K i LA
JRSATEHRS LA s 2) ARSK A SRS IL 2 T A o
FATRY, FEBA T mE R, ARG %I
U AR PO T R B AR B SR AT A R, I
HefE BRI AU G S, MRA AR Rt 2

BoHRZ, WoRRG Ak a5 5 ARK R
HR5E MR

2 MAKREZESENRKITHGZE

BN N INe a2 R IUEIN S R Gl TP = B 7
HIACK G AL IR EEEL; SR80, SR Gabor I8 £,
XPIR BE B AT i g g o s JofE, X s i K
W —E K EWER, RN KERR L, 15
R EE ML, EARYEAT 2 0 5 B ih Lo b A 7K Bl 22
SR, BB ESEWMSCRE; &E, RATHEGE
e, RIS, BORIHERCRIE . BAR AR
wE 2 Fis .

FIFERS, wigatk, |
AREE IR0

PRI RAAES K,
TELIGaborE A TN 4 T

l

PR —RE R TACERGY, BN,
SRIGRS A BE 2R A (R T 2253

l

BOE AHILEE, H2ES
Jat AR BN TN

HBATABECR M | |
YokB, HhsR

B2 &KKITBRE

Fig. 2 The paper counting process
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Fig.3 The renderings obtained after

differential operation

HIPE 3 AT LA, AR IR B (R 7 22 7 B Y
Ji 2R AT R P S, XTI 1 R 2R K B
FAMD Y2680 LAl LA e 405K 30 G db X ) f
DR JRE (LA /)N TR TR K 206 51K ) ) T 6 270 X 7 80 E AL
R, X R A T 22 0 11505 B A5 210 A i 2 b A
XF LT PSR AR A AT BT, T e X 1 AR AR, B LATE
X AR T 22 3 T H 3005 ) i 2 v st 2 o S0 o ) B
P W FNPL AT, AHAIR 0 U 1D A 22 1) P IR J3E 2 o I
T RGOSR RO KLU, X R
AR PR AR Z A L B4, AR X iRy
PEME AT B o, R X AR sk B AT A
2.5 KEKIHBEE

ARSI B R LA O A7

1) TEXF IR BE 05 M 2R AT 22 03 IR A3 B R ORI



50 1 %

¥ 2015 4F

o, Rl P A B AT, SRS e iR
TR RE 08 g U Bl I8 A% =2 [B) R MBI B A B2, S % BT
F14) U U ] B 5l 3 A A5 D B EA T 8 1], 4R B %
By E B R, WIAE R 1 RARHYRE len.

2) MR 2200 I WG I T —AE AR R, B
Tk A RBEMAERE— SR A /N T 0 BEAE SR
F o, WA MILAMAFLE 15848, FREBRTF 0 BIBkAR &
FE R IR B G R AR AR id ok .

3) MBS E A 1 SIF AN, BREE
[len—wid, len+wid [fTE B Z A, L, wid 200 18
DIFECR 2T B E L — AR, TEARBETE
wid=3. WRAEMIEEA, W T —2 5k &0,
FET Y

4 ) FIWr a1k )5 R B 2Z 0] R 2R 98 R 2 A
KT 1.5%en, #iik, RUIHZRIIGAN 1 5K4E, 70
HEAT R — b 1

5 ) ARAEFRIC T Y SR AR B A Eo 4Rk A7
B, [RIEELE R RE T v PR 6 R O AR Tk T RO
TR

AUk THECR L A BRI R AN 1A 4 PR .

TESIEI I ERE —RE R,

brate, R0

RHEHG AR TR
e || R R R
AR PR B A 98 e
RSB QAR TH5

)

FI G TN G T AGREE,
ST E len—wid len+wid| 2 |8 FricsRIAT
HI RIS eia) &

R RAGKT1.5%en

e R, fhATR

ARokEcE+, PRICHALE

B4 KKITBEZRER
Fig. 4 The paper counting algorithm flow chart
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Fig. 5 The counting renderings from two original graphs
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