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Design of measuring instrument of printing dot based on
Blackfin image recognition

WANG Qi » GAO Peng fei» HU Qi
(School of Optical-Electrical and Computer Engineering, University of Shanghai for Science

and Technology, Shanghai 200093, China)

Abstract: In the printing industry, printing dot parameters are measured by means of obtaining
the values of area, distance, angle of printing dots to control printing quality. Because the
traditional measuring instrument in the measuring network area is based on optical
measurement and indirect conversion of light into density value, there is measurement error
and calculation error which affect the printing quality. In this paper, a printing measuring
instrument is designed on the basis of digital image processing whose measuring is direct. Its
measuring accuracy is higher and it is more helpful for controlling printing quality.
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Fig. 1 Comparison of printing before and

after magification

Dy = 1g(1/P) (L
IR 2R I 223 s 33 B ST 2 3 (2) 5B IE T LR - JE IR 7R
AT R A

D =—lg{l—a[l—antilg(—d) ]} @)
D =—nlg{l —al[1l—antilg(—d/n) ]} (3
A a AN T A TR 4 s D A d R SRR @ 4
BRI SC A R . S (DM TR (D 2 T — 2K non 2 feRE it REE
PTG TE LRSS ph T O0 15 7 7 2 0 S 5 B ) e g sy e i 2 Schematic of traditional

densimeter

AR

B K AL S8 G20 RRASCEE T £ I A S B s 25 | A 2R 2205 A0 456 - B 152 2 (TRl 45l e 4fE
ARG O R 22 GERR BN ) AN 1R 22 DL R BRBE 52 0 o R 1) i 22 OE BRI 5T M) 45, e 2368 B
TR LT 5 S 7 o B o

R v Ml b AR AT S I AR [ R, 2 = RS B L 1 T 3% T Blackfin b P25 (9 i A 2 BG4 45 5K
I RSA (BYZ 2 QYFOL) o ST AR AL () RSB 7 235 4 7 B AR AR 485 5 AR ERRT B . RS0 R N Blackfin 4%
DA PR AMBIS T RE Ty iR H AU o R UG A% 8% B2 A I il RS %) Sl Al 5 I3 ik TR R 3 1)
J5 ARG W S A S RE . ARG R S 5 oy A0 o RKORsD 1 I el Bl R 1 12 25 . X )
SR 45 A MG A BRAR L 28 2 U 19 30 i B K BIE 43 B0 W i R OR R4 i — 4t T2
HCI R B AL LA s TR
1 ERSI AR A AR Lo ES il

N - Blackfin R
RN R GHEF I 3 7 » FUME A T AR LEDWAE | | BRse | D0 o) s

HUR « PR A% I e SR SR IURE R ) 2 BRI R 1 15

= \ FER A | R
& 45 DSP Ab PSR4 T —(EAL SE UG AL HE , F1Ks Ak
G R R S B 1, B8 i 11 3 MR
%E ﬂ%é‘ﬁi @J PC *R%ﬁ Hﬁ] ﬁ%‘ s Fig. 3 Structureof measuring instrument

1.1 LED ¥R

Y B IBCIE A I R TR A SR AT — > LED BRBDGIR . 7R B 1S # b & B, 1
FROCHATYE) R A — Se B0 B B A DX A A A B DL 5 8 DX 32 B Ak P A TR
(ER NI AT 2 il haibh 2 SA e SN ISl A (N g a PR Y R MR E B A S S I 2E 27 T RE A NS
FERHT 6 @ LED B20 3 Aii /e 3607 (9B JA L HA LA 45°f BRET BN ER I ) 5L 53 Ah AT 5871 7 -4
—BRE5E J 3 3 S AR SR A T 15035 WA 2 B i o A R R SR i IR A B S S . LED JE 45



i CHRVE

e
=

.« 528 . ot

AT EANIEL 4 FTR .
1.2 EfHREER

RAEFLHLA CMOS % ] OmniVision Technolo-
gies A I HE Y 30 TR R M ERAZR K8 - OV7725
BAL RS s H KRR S SR 640 » 480, %)™ fh ik
BUN TAEHREAG, $24E 5 - VGA F8 Sk FsZ 4t 3

A T A TR, F P AT DL SE A g o G I i BOH e A o B4 RELEHME
FifG i =, Fig. 4 Structure of light source

BT S S B0 ARSI S TR RT3 30 B R A% ks 1 S0 S 1 AR S 5 K
FEELAHZ OV7725 SZ3ek K B2 EHZ L 1A DSP AR 3 #8538 i SCCB B2 X) OV7725 2F 7 i 17
BC 3 ] UG B A% R = A R Y 43t DA 8 s Xt o 1 UV 433t BT 76 38 38 W A 5
FHAS . SCL A1 SDA 2k SCCB SR BB FEHE LR . 730 5 BF533 (1% 10 ¥ H PFO A PF1 %42, 3@ i 10
Uiy I ABEADL R I T o SRR B R 4 L R R AR B B 176 3] SDRAM
1.3 Blackfin SbIE2E

ARSI T B RGNS R AR ] e SE R R AL BRSEE R & . O 1 e BB AL
PR B 5 R R, AR SC TR DSP R A ADI 24wl 4 (1) ADSP — BF533 A iy 4% 0 flU Ak #HE2% .
Blackfin Zb 3452 ADI 23 5] 9 — 288 Al A AL &% 1710 F7E QAL B 1Y » Hoaz S i e, L
A LZMIMEE T, v AT TS AR
1.4 BREREHR

AR FH R SR BE A 16bit 480 « 272 RSP EUE TFT Wk, HAS 658 BE i o PRy s PWM Jiknp
ARk ek AE . i BF533 g —A4~ PPI O, A b 51 CMOS #i1 LCD 3 —4~ PP 4% 1, 2R A CPLD
KUl PPT S8l il 5k il PPI_SET1-0 {1 & R 00, 1% &4 01 B BEE & 5 . LCD
CMOS 5 BF533 gyl om A&l 5 R

2 ERIMERNSEGTE DO~D7 [————"""> PPID0~D7 % D0~D23
i OVTT25 AR RSB CREN T | I .
J SRR T (ERCR S (R T8 | doo oy
JEAF B BT AL Hi s R i 0 AT (AL S5 Ak
ML EREMARE RS R AR | L] b
SRR B A SR | L el f
I3 W PR R BT TR AR AR B A A7 soL e -
PG o3 AL B 1 PEIR 23 7 e — BB RST 1 /) DA L . oFl
Ao SR T PR 8 ol R L R 2 T ks 2 B M 7 ot vos — o
IR 21 A 1o s PR R ) T S S O R —
ERIASI=YER B 5 BF533 5 LCD #1 CMOS B4 EZ R =B
2.1 MAEHEPNE Fig. 5 Hardware connection of BF533 with LCD and CMOS
TR o R SR Bk N A R s T o SR SBO M R R s AR Pl el R A A5
P = M/N X 100% 3

phy_F T LA Y BRI TR0 5 T AR ALK RS T A BB 15 2 R T AR
TG AR AN A AR s ply T I A XA A T T SR AR L 5 T KR i
AR R TR BB R SR NN B Y ETI S ¢ AR /N
N, = > (@, D



5 6 1] E B AR ST Blackfin i EIGR 5 2CETRI ) R0 RS AT ] + 529 -

TR T WS AT AR S J5 5K R i 5 R s -2 ) A

S= >IN, (5)
=1
A=S/n (6)

S AT I B
2.2 WAEENNE

P T IO KT P 0 95 0 A 0 0 0 B S0 33
AHBTEEE UL ST R K BT LAAT 956 R B BURRIC A ik $334055498558% Yy
R LA L8 SRR P A B D A OB TE 1883899535393 V
S ) = 5 B P A B AR 1 = A L T 6 7%, 89350 900000ss ¢
1 10 A5 0 B 5 M — B0 7 A FRAT T B = A 1R R
WA R R S P13 . MR = 0 A b T LA 3 S A AR TR 1 i
BA CB AC, Fet1BA (CB 5 K BT 30 A ) ik AL 09 1 7]
AR I 7 16 AT S F 24 90°, KA 1) Bk A 44022 T i

A7 B RS . RS R R, |BA |~ |CB |, R 5 1)
A B S RSO [ PRI D SR B S L A
L= (|BA|+|CB|)/2 )
2.3 MaRfAEMNE
P 5 A TR AL 7 7R s K- 1) 55 S A HES 1)
() Fe/INTE A SR e B R D e A B, i BRIRL 6 I/ 118 =4 I a5
THE M S T BACBUER T RS B4 HES 5 1), 57K

ow=-.
.....'...

e0®®%
L Y

6 MAEBETEE
Fig. 6 Schematic diagram of

network distance
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Tab.1 Contrast of instrument test results

FRFRIE/ Vo 1 2 3 4 5 10 20 30 40 50
{W DMS910/ % 0.9 1.7 2.7 3.7 4.5 9.4 18.4 28.7 39.4 50.7
fg QYFo1/% 0.9 1.9 3.0 3.7 4.7 10. 1 19. 8 30.4 40. 5 51.2
FRARIE/ Yo 60 70 80 90 95 96 97 98 99
W pmselo % es.2 742 832 9L5 956 971 974 98.6  99.3
g QYFol/% 59. 9 70.9 79. 8 90. 8 95. 3 96. 6 97.3 98.5 99. 3
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