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Continuous smart light source controller design for

laser structure light measurement
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(1. Department of Computer Science and Technology, Tangshan University, Tangshan 063000, China;
2. College of Mechanical Engineering, Zhejiang University, Hangzhou 310058, China)

Abstract: During the measurement procedure of laser structure light vision, the measurement object material
surface difference and geometric curvity would both affect the laser light-spot image quality, and influence the
precision accuracy of measurement data processing. For adapting to application various circumstances of
industrial measurement, the current controlling of laser diode of structure light was adopted. A low cost miniwatt
semiconductor laser controller design solution was submitted based on the analysis of laser diode performance.
The PWM signal driving technique was researched in this paper, which applied ARM MCU to generating PWM
output signals, and then signals were transformed into analog laser controlling signal by cascade circuits of the
resistance-capacitance filter circuit with optoisolator, operational amplifier follower and voltage controlled
constant current source (V-/) circuit. The ratio and reference frequency of PWM signal could be set by the modbus
serial agreement between host machine and laser controller. A series of imaging experiments with laser structure
light projection were be done, which indicated adjusting laser structure light output at the right level would be

able to optimize the measurement result and improve the adaptability of laser vision system. The experimental
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results show that the system can run stably.

Key words: laser measurement;
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Fig.l The laser diode electrical feature definition. (a) Laser diode pin

map; (b) V-I feature of LD; (c) Electrical feature of PD

SRR AL A e, 1R RO LD BB, 2 2 H0E
NGB A PD P . MEZRE 1.3 2
(D00 280 0E 5 AR R B, S0 R AR A
JEH A PD 7 A BN O LI, D HL IR K/ A 0~
0.5 mA ZJH], 7F 4 mW % th IHEOGHR )2 0.05 mA
P 1(b) Fil (c) 432 K e — A5 R B PD (Y LS )

PO ARG A T R ORI G R AR
R, BRAS Y RV L PR R0 ik, b 3t 3k PR 44 T e gt
DRERARE, DR I K B v B A T FH 9 F e B, 51
75 A E D R i APC RIME i F il ACCU ™, S2BR I
o8 APC ik 5 ACC ¥ i #7245 i Ot i 8 By H
Tio SCHBTT T 0GR Ik s v i, 7F ELIEOLEIE
Aab P ity ol FH PR B A6 D O RS 52 S8, I 3 1 5%
BEBEAT LU, SR JE H I BOG A% 0% 1y, T L T —
IR A R

2 HOEGISR SR

TG4 il 2 00 R G 4R F AN & 2 iR, A% Ak B
0l =k SR A FL B9 ARM N #% Cortex M3 )
STM32F103 s ab # 45 1", i A 8M (1 SR I, 28 33k
WERETAHING , R4 EABOEAE 72 MHz, STM32F103
P AP Y 1O $e R /r 32 3.3 VAT 5 V, IRZ#E
e PERE R . A 2 B, F il 88 A _E A pL = fa]
il FH ER AT 2R RS485/232 3 iH,, X 2 % JE 5 Tl 34 455
BG5S PTEEPE o 453 AN A4t i R P it v B
=, HAEMH 12 VEE 5V DC-DC T /LR, K5
# ] LDO HL PR 5V 3] 3.3 v, DIE R AL
At B B RIS S0 A L JR . STM32F103 kb B 253 it
JE I g B ) PWM {551 SR I8 I %, (8 1

12Vto5V 5Vto33V 3.3 V reference source
DC-DC power LDO power
Power
PWM . Signal conditionin,
Low g g
Rotary > thlcgl ] >  with operational
isolation pass P
encoder filter amplifier circuit
MCU § Optical Switch Laser driver and
STM32F103 isolation [*7| input protect circuit
RS485/232
communication [N
Port 7 Y
Optical
»| isolation [ ! Switch ) Laser
output diode (LD)
A/D
transformation |
T PD Signal
amplifier circuit

Kl 2 HoLLHHDCIRE T 4 R EAa

Fig.2 Architecture diagram of laser structure light controller
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