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A New Detective Distance Sensor by Diffuse Reflection Laser
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Tian Songya

Abstract This paper use the method of plane tracking and inclined plane interpolation to weld the container’s
corrugated plate, the acquirement of broken line intercept point is the key point. A laser sensor is designed, which
can detect broken line intercept point of the corrugated plate. The sensor placed in front of welding torch adopts
initiative laser to illuminate the surface of the corrugated plate. the reflection light pass through the limit hole then
illuminate linear Charge Coupled Device (CCD) . the sensor obtains the distance from spot to CCD by calculating the
exposure width. Using least squares to regress plane and inclined plane into two lines and get the intersection by
calculating equations of two lines and then to get the accurately broken line intercept point. Surface condition has
little influence on photograph sample signal forms by the way model template in order to get boundary between
exposure and no exposure. The sensor has high line precision and meets the requirement of seam tracking by
experiment. The tolerance of broken line intercept point is in #=0.5 mm , it provides great helpful evidence to get
broken line intercept point when container corrugated plate is welded automatically.

Vol. 29, No. 12
December, 2009

Key words geometric optics; laser sensors; weld tracking; image processing; linear CCD;corrugated plate

L 5 7

FAT AR AL AL T 2 iz W - (H X 241
for N JITIE FH 0 7 SE AR A — 7 (9 RN HL A0 68 1%
T TS PR G AT A AR Y R AR N T Gl
FIPLES A - T K8 5 T4 JE 45 4 L R 5T
MRA —E B E PR R E 82 3 SR PR AL
AL N b S TS ) — A B A R 5 1) . (E4R
PR A BT RE Tl A b W R 23 8 B 2R A D

i BEHE: 2008-12-02; WRIfEFR B HEI: 2009-03-11

SUBE B (O 3D R AT 45 T 5 SOBROE IR Y AN —
BOPE S AR B B R 25 N 0 A v AR
AR T A5 D 2R A A 7 12 0 R P R P AR LA A
AL IR A

A P B LR R AREE .12 m £
Koo MM EAL 1. 5~2 mm, I K2 154 DA
P RE RS AE ST B AL B A N A R L
W 258 2 WA . SO AR T A5 I R AR e T

BEETWB : iR e S0 F 34 (x2x/07b011—04) B B PR,
EE B RBeAE1984—), B WL AF 5T A=, 2 N FRIRIE LA A IR B2 5 A9 AF 58 . E-mail: xhz20022001(@ yahoo. com. cn
SUmE A HAAE1963—) B @B, FTEMNFIREE AT H WS . E-mail: tiansongya@126. com



12 39 RWEARAE . — Rl R 18 S5t 2 9]0 B A% e s 3441

SIS 5 R KA A DR U T RS R I B A A
B RS X R O A A SR R S
BERXEEN T,

HAr. M b e SfF e X r b+ 45°m %
P B BB A Qs [ 5 20w A A S X 3 A
T 30° W I BCHR B Bl 0 4 B A 1 A O 4 i =X A%
AR ANBRRI AT M. TR AN L REOLE
S5 6 B 2R G Rl S AR 4% T ) R BR B L {H R A
Jew . B A, 3B+ (KEYENCE) H fr %
55 A RN R 4 3 T = Ak bR 3k 1 O I B
15 5 BE RS A N A5 28 T B R, L o) 7 5 R R (ELE AN

AE FLE A TR R 3R 5 b G O SO BT 4R A7 L 3
ity B HEAT U A ELA X M e

2 WOLIE RS

A R A 1 R EEAARE AP0
K 650 nm, &Ny 10 mW A2 SABEOE R,
— P TCDI1208AP B [ CCD J 7= 4 U8 U A
P SOE Sk A R BR 7 AL A5 O 2 AL R LY
HE AR TI 4 | TMS320LFE2407 77 A= Jik i
K5 CCD MBEAT R R A . B A B 45 R AR L L U 4l
HLE& FHENLE AR TIEG %,

SCI PWM clock camera bellows
computer <‘:> bsp " A
video signal @
DSP: digital signal processor
laser

laser diodes workpiece

K1 LR RS

Fig. 1 Block diagram of sensor system

2.1 REFERFRIT

PO A S 1 I 2 e B AN TR 2 P 7S 2 Wi b
23 BT U SORCF T S SO A 2R e I E A R WA Y
TN T7 R 5 0Ot IR 5 12 WA 1R A5 R A
WO BEURT 38) 28 2o 18 7 Ak BT 5T 19T AS S 19 2% T T A
THOETE SO R 18 BT SR 23 A L I A
Phong St AR R, 25 Ta7HL S B2 X 18 S S5 A B 1T S 23
MIRE 1A AR 52 . CCD AR TEIE d 2R
S L ki i 05 B BRALALIE LA e B L IR 5T 3] CCD |
R IR o R T O e A e il 2k S R i i 2k
P — A>Ty 0. 24 A B A% R 2 ) i BE B L3
RN 18 SR G AR e Wi e b 2K 1) i 7 LIS R

shaping shield 72,

- / X
workiece NAY .74 7K}
vl Qf\\LQQ

— laser bandpass CCD
filter ! ’

I
focusing lens
laser doides

B2 e e i e

Fig. 2 Principle of sensor measure diagram
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Table 1 Data of different measure methods

Ultrasonic range ~ New sensor

NO. Ruler /mm

finder /mm /mm
1 31.3 31. 27 31. 268
2 32.4 32.46 32.455
3 33.5 33.48 33.482
4 34.4 34.43 34.433
5 35.4 35. 37 35.372
6 36.7 36.72 36.716
7 37.5 37.54 37.544
8 39.0 38.98 38.978
9 40. 1 40. 09 40. 093
10 41.6 41. 64 41.639

HRyE @MW EHEREER 1 mm, @55
P BE % JE& g o 36 B IE 40 (BANNER) 24 A 1
q45ur3liubdc BIfERES , B85 ) o £0. 01 mm.
M 1 R aT DU RO A 0 B R AL A
TS 54 RO A% B 1 T AR BE AR ) AL Ok
12 SRS (I BEORS FE 3R #1) 0. 05 mm A |, € 400 2
JRIEIRERRE B 2OR . R T LI S MR A R B R
TRV e Jpt 0 B RS 1S V82 B S L HH O 15 SR A I 1B
N KGR A% e () 0 BEORG B2 3R A i T i — 2D AR .

INE.

S 6 FH B SOMRE it B — M T A 7 IS
B A SE BRI IOE B BRI T FH SO A% Jldir T i
WBARAT LA E . B 6 N LB i I S0, B sU il A
2L BV T BE A R T B BT A L B L 2R B HE I A
R RS THRE S UL EE S,

fle JE Al 2 T B TARAR 15 mm, ANIET 7 R, B
A S0 A 2 D SR A T B AR /N 7 2 2% T R 5 s
PR, TEHTEA B A AL BRI A 0 F L R D
B N o 2 3 Aor ' A SR AT T I SO T B 1]
Y WAL TR

1 f]

B ..

inclined plane

broken line

welding
direction

B 6 Pesob Lh R T i

Fig. 6 Corrugated plate and the curve

AUATHE o 38 52 56 I 8 A /)N % 3 A SR A T ) DG
PiE 5% 25 5 AT LK I e 174 5040 AR 7 AR DS

46|
44
42 ~

Distance of the
corrugated plate /

¢

Sy
INUIPUIRINDRR SIS Sl 4

1 1 L 1 1
0 10 20 30 40 50
Sensor position /mm
7 3005 R IR R LA B T 46 7 A DU
Fig. 7 Contour track on the surface and curve

position detect

TE Z GEHER U g/ — 3k 2 M 5 3 5
PEBEAT SR T R TR AR A A R g

I T T B 2 T B O 22 17 81l 2o i R A v A
T[] P VA SR A S B0 55 2 8D ) S i >R
T B/ TR TSR R E L B 7 R R B e AR 52
M I PTRALE . TR EAIHLR C g i L5 7R
R SR AT 2R A B AT Z2 0 A RNk 2 iy
ARSI R FEAE 0.5 mm YN AF G AR 5 ER B2 1Y
=K.,
2 PrRMEZ RN ELR

Table 2 Broken line measurement results

NO. Results /mm Error /mm
1 39. 33475 —0. 33475
2 38. 85714 0.14286
3 39.40299 —0.40299
4 39. 19829 —0.19829
5 38.57484 0.42516
6 39.09595 —0.09595
7 38.65245 0. 34755
8 38.61365 0. 38635
9 38. 68657 0.31343
10 38.96785 0.03215
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