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Photoelectric detection system for measuring the
overprint deviation of printing press
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Abstract: A photoelectric detection method based on black-white bar code and modern photoelectric detection technology
was selected for measuring the displacement deviation of printing press cylinder surface in high-speed motion state. A high-
precision non-contact photoelectric detection system was_designed and implemented. The accurate testing barcode was used to
verify work status and measurement accuracy of the{system in high-speed measurement state for assessing the quality of the
system, low measurement error less than +3um. The given experiment results indicate that: the system has stable working
condition, high measurement speed, meeting the accuracy requirements of measuring the overprint deviation, and giving a new
technological means to effectively solving overprint deviation.
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Fig. 1 Principle of detecting displacement deviation
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Fig 2 Principle of detecting phase error
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Fig. 3 Principle of barcode design
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Fig. 4 Overall design principle frame of photoelectric detection system
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Fig. 6 Principle of phase comparing
R (5 5 FF R EIRMEE S B G 2
7 HEL B FL R TR R RS R IR LT T, RS RO 4
RBURTIBAF S A0 Lo bR M5 5 A AR 22, B sl |
RN 22 19 25 /D0 41 2 v 25 W TR IR (L R/, IR 1)
B 5 (A R . 1R I BRI R ER

& BB RS S VR AR 67 LA, T A e AR Ak =
H: KRR TR EMERG S (M IR G S AL AT 90°
BB MR B et 2155 (H L RES HERR) ,
W {55 ARG AR TR 22 300 A AR, MR E W £
DATRIR XS B DR R 22 B R, AR R HITE T
RUE AR AR N IEE, I MCU R BEX IE(H A
JEAE A/D RAE,

TnlEl 6 fraR , B B B A 5 Ak T R RSP I 4
FLATHCR, R SE R B IR AR (R 5 A0 TR v Y- i 2 o)
PSSR L, L FL A TR 5 T BB 8 T S L AR, JCH
FEHL IO . MCU Wi R R X R FiRZERHERE S LG
b A HR AT, S A R BT R A AR L SR B AR AR R N
By B2 Fo i i SR K. MCU X 75 e i JE #E4T A/D
SRAE B R L R A7 CE AL A7 B A 25 ( ran-
dom-acces memory, RAM) | 13 7R &) — PB| I BUHE R &
S n ik s PC B,

MCU $Ef TI 23 B AE =11 16 @ IR #E 5 A 1l
MSP430F1611 , 3= 61 5% s Wi i RAFE SRS 19 G
™k % . & B | PC LK %R E BT %
MSP430F1611 FrN-EH ADCI2 5 BB EUE R 2, 1k
FHRER 2.5V BERIE, /NP R 2. 5V/4096 =
0.6mV, i H 3R+ 2 4R, B K AT 3k 2007 /st
MSP430F1611 5 PN RAM A&k 10kbit, o] LI B £
WAAEN R Z . it MSP430F1611 By S 4T3E {5 R
USART 2315 PC HLZ[BIA 15 , TR SR AT 15 I
2N 115200bit/s
2.2 RgpEHERG

ARG F A FRF AL P FRFPIR
BRAY, B i SRR A B S RE AR B R AR T REAR
e BR D 5 AT RE B H 53 D[S D B HIXUL
A ThRERE 2B B, 7E TAR Embedded Workbench EW430
FE1 AR RERFIRARRIIE 7 B,

main program interrupt subroutine

interrupt

A/D sample

| initalization |

encode and store
the sampling
results in RAM

turn on A
sampling

Fig. 7 Flowchart of controlling program



34 HAW

PR TR DR LA ER 2 e AR B S 439

3 RHEMAER

Y ) BILVR 7 2  SC os 99)7  fi 2 DR/MB MRS 1 191
AR E TR RIE TR FRG IR R A
MENEE . WA ERPLRE 2N 175mm, 325
HEBOEN 10m/s, 75 ERRIBLSE B TAERAS
3.1 MiREFABRYIZ

WA RIS R T B AR RN RS
BortEeal b, 5 ARt /N B AR A TR X, Xk
XM ETEAEINE R AR ZE , 55 X F e iR X
R, S MBS A AR B R B AL E
S E BARALNG 22 , (B2 R X 2R LS B A\ R AR AL 4R
EIHAS HIRE R E RITE, REERE B AL
ot 22 BRI, [7) 2 e 0 T 3K X457 6 i 22 e 00 LA
PLBE, T HIE RGN BN, MM R AR R R
B o
3.2 PKER

s BB &, RIE T 3 B FIERRT &
FHATIIRE R, KA RME 1 i, 3 BEMRAK
RGBT I X e 6 B8 A 25 43 51 89 10. 6um,
21. 2pum H131. 8 B L Al AR T2 A5 86 0 35000 7 5
X B A I AR T AN (] AT e AR S0 3R, 75 B Bl i
DX A RS i 22 B 2 IR 45 SR 43 5311 R - 12. S, 19, Tpm
1 32. 9m, MERZESH N1 9um, —2. lum yoi|
L lpm, TWERER, REWEIRZETE £3um LIA,
FIIATRAE 10pum HIRTREZER

Table 1  Testing results

No. analysis
test results/um value in design/pum error/um
test barcode 1 19. 1 21.2 -2.1
test barcode 2 32.9 31.8 1.1
test barcode 3 12.5 10. 6 1.9
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