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Design and fabrication of a laser tide gauge system
M.Zamani, M.Sarshogh, A.Khalili and M.Rashidi
Optic & Laser Research Center, Malek-Ashtar University of Technology, Shahin Shahr, Isfahan

Abstract- In this paper design and fabrication of a laser tide gauge system based on range finder for short distance based on
triangulation method is described.This device can measure between 1-10 meters rang with 10cm resolution.This system uses
a 630nm laser diode as a source and a one dimentional CCD array as a detector.This system is semiindustrially fabricated
and passed several tests. The experimental results are represented.
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\YYY


http://opsi.ir/article-1-364-en.html

[ Downloaded from opsi.ir on 2025-07-21 ]

ahis &80 S &g (Seil acgerme bangi Bas 5l 5
O3 bulr b a5 098 (o0 S et S 59y 2
@b)@wwwbdbﬁ&wlg}m‘d&

MRV PP

o 1y Boa Z Sl ol o (V) S5 b ollas
b ol S g5, 2 K Sl 4 <) St &
Slikie alas iled 5l eolainl b g CCD s coedsn

g (V) dlaly &y gun

M

wng‘s.Lo.CM) -y
adlo g hSas dalisee ide cpaiz l ol alols oyl
Oles (1) U5 o a5k ok g a5 cal 0

Sl 00 o0ls

Sl RS ) 0 5
AIYS J;.:J‘cm)é mJiJ,SCCD )“‘\'“5
(©ly3l)l%es O sl

A
Y
553 Kasla Jas
NIRERSHIEY

Skl g, b ol alols ol Shs Ssli(Y) JSo

ol b g V-V
Jsb b oly (hederoms il SOl e ol
u.e‘.‘> ).]55 &J;SJ‘B.A)J uSa o‘}o..% L 635 nmcyo
4 by slo)los acgomo g oo 55 g5l S

Sis 0go il s J5S Jlaw g o jd sl

o S ylgin ‘NTC)iM.:> 6 gk ol e
(V) S 50 0900 3l Soles .ol o0y oolazul

el 00l salo uL..,.»

YYYA

et grieo oKadls AVAY oo V- BA

doddo —)

aid Slowlxe 10 bys Ol e g 43 e 65 ol
9y 095 Bl 10555 0 @lpes Coeal 5l 5)l0
S8 oolaiwl 0590 yal (pl (gl siliSre 6 pSojlul slo
g sl K 5l eolaiwl b (508 ojlul ol a8 F
Lol &35 sleds, oo pomre 5 S oS
09 abge Sl S (59,05 Ghsy ol s (0S5
Yok gl wae Glp Ly Sl e ol el
O o Sz 4 20 0 S ] b
alolw (pl culre 550 31wl atuly (6,05 o3lail 0,50
L S 3l Sl e i 5 S b
Ao dead OIS s BB cnl @lse 25150 a5 08
Soid bl el oals o)y () 5 SG Loy
4 o (b (nl (092 (oled et e 4 oud it
Lol 10,95 5 (6l o5y Canatl 51 K00 pges o slo s
YL Cds @ e so (65 65 o3lil Ghlse o
&S b abols gla by, alex 10,8 o)Lul g, ()l
ol il Slilie gy ¢ oo oolatuwl oligST Jolsd (sl
g o el ulio [0 (6l o0 S &g 4 Lol alold
A 8 5 g il (S g oY 98 I8

P Ay =Y

Glhae Gllie (o9, 4 ) Ol alols s Slee pl

object
"
IL?I\\\ object triangle | ;_p. %X
o1 ~ X
2= I \\
I "'\\ ; image triangle
1

D
® EERCAN

light source X

Slilie gy 0,8les wll : (V) JS&

S0 Bad o0 i aile ()98 ae S by, (pl 0
2ol edd S pele ji aed (e 18 2 050 |, S
Sl sl ousS it mhe S a5 Bas g (g9,


http://opsi.ir/article-1-364-en.html

[ Downloaded from opsi.ir on 2025-07-21 ]

Olnl SS398 (559L8 g (swdige il jiST i ol pods 4y 4yl ] Sesgigd 9 Syl il a8 et

CCD s a1l jlail o o «(8) JS&

JyeSg Gijloy ualg —Y-Y
asly S ey JWSew il Cwwd o
5 abols aubre ollee ATmegalt Jyus, s
ol 0 plsl LCD Siules (59, p» 4t Soles
oads oolo ylas Biloy lae Soled (F) JSKi y0 A

us
RST PCB(RESET) ~ PC5/ADC5/SCL %‘3
PDO PDO/RXD PC4/ADC4/SDA 56—
PD1 PDU/TXD PC3/ADC3 [5e—
5T PD2 PD2/INTO PC42ADC2 [5,—
PD3 PD3/INTL PC1/ADC1 53—
PD4 PD4/TOIXCK PCO/ADCO [55—0)
vee [
1o =+ L™ GND AREF 55—
soon L 100 l o PB6/XTALL/TOSCL AvCC |00
o PB7/XTALI/TOSC2 ~ PBS/SCK Sek RS
== [PD5 >—351 PD5ITL PB4/MISO E
0 [PD6 >—3%—1 PD6/AINO PB3/MOSI/OC2 & D7
PB PD7/AINL PB2/SS/OC1B [ e D6

——1 PBO/ICP PB1/OC1A D5
T pm
cli 98hz D
>

ooyl Soleds 1 () S

i dash g0 g oS by alolh ) e (V) S8 o
sy50 el nl a5l ond asls liiens asla

el 0l

oo azslo Ol alols 5l sl £ (V) USs

tsty gl wlivbel —F

b S o by *J Se g 532> Gl 65 ol mls
G Ol s ot b (V) Joao Gollae sjlxe s

Sl S oo ol jed s 0950 5] (glail oy lawe (YY) i

o puS gy V-V
4 (RGB) %, s CCD w1 G 5l o ol o
L Lty oS,0 esle TCD2950D 5 ol
Oy 30,8 K5, sl b 90 0 JuSy 21360 olows
JUSs a5 (F) Uil oo oolizal 5 5l 1SCa]
Caghs Akl 5| 58 5 IS5 st 5l Gy CCD (25
ool 05 oo 00l JiSa iilon i & eansS
3ead ewlgr Sy Slaw a4 axg L iow
Sl odel Candy dasiv o g b CCD 4,1
Dgds 0310 ioledg duwlore aloldc ygul IS

PR I o
0 zZ o P ow
$ 3 8 g 2k 3 g8 g2
o=

- O © @ ~N o aowoN =

s om om om o om om oa NN N

N w S o (=] ~ =] [i=] o - N

. »w = 7B OB =2 @ o 9 ©o O
ey %

$ I = 5 5 % @ 9 S & @
[ W S S

o,los 4 CCD oz a1, sla by 5 Sles «(F) JSCo
TCD2950D 8

oles 1y s CCD al)T 5l ol e Seilads (0) S

sy lae ol el aaby adlys aSaws (s
oxijle o8 Slaseie las 5L 550 Sboy LUK,

o s> CCD 4:{|)T sillely ol


http://opsi.ir/article-1-364-en.html

[ Downloaded from opsi.ir on 2025-07-21 ]

ol oo S nd S She cnl Sl eas
ojlail Cds Coro alol> mls S,k ol able
3l oyge 1) albele cnl GlpVe CM Gl & 05
Srdy LS5 g el Gty @bl 4 asglbowl o)

orwe albls el STy Q—| g

J.‘>|3 BN W) u,u)‘)) l» Gm u.:‘ u...tLo )‘ dastin
R PR C;"S oolawl Sy90 u,u)‘\)).)

Yokt 4 g als) S5l JSiie (ghlne s Lanee
W Gdges Dygo a5 Sl e VY Jsby el
ol U3l O mhawy cal ond o lazle o)l
22 il il and Cux (B ed due 50 by

sl S B e

1§ S Azxai —0

Sl asg yda plime eled g 5 385 655 o3l sl
Sle (g, @ @ord Pl cdlse o5l eslinal Lo
L} alolw LJ"‘ (5).5\.\))‘);.5 9 8o Ll u’_».mLuo )lS o‘)
Ll Cgllas s Joe bl 4 4z g8

&l -F
[1] Dirk Stobener , “Distance Measurements with Laser
Triangulation in not environment ” , XVII IMEKO , June

2003,

[2] Rainer G . D. , Gerd Haussler and J . M Herrmann,
“Laser triangulation: fundamental uncertainty in distance
measurement ” Applied Optics , Vol . 33 No . 7, March
1994.

[3] Hoe G . Nguyen , Micheal R . Blackburn , “A simple
Method for Range finding via Laser Triangulation” |,
Technical Document U . S Navy , 1995.

Gt gieo olKadls AVAY oo V- BA

S, Cewl oads plxl jie 00 U G alold 5l alelus 4
4 0dd (55 o3Il by JuSiy PSlnlr iz (295
Oledgd oo o cdluse 4 wileles ygul IS 51 ey

| e..\.:;';)‘)S_'{ Mﬁ:\wd‘fl.bé)j o)"u\.;‘

o 00 U alols 61:5 a}ldj‘ caLu :(\)J5.x?

test 1 [test2 ([test3 test 1  |test2 |Jtest 3

D(cm) [pixel |pixel |pixel [D(cm) |pixel |pixel [pixel

[L00 18800 18739 |18799 [570 4346 4334 (4333

"110 17250 [17209 (17195 [580 4280  [4279 14289

"120 15870 [15869 (15889 [590 4229 4226 (4229

"130 14732 [14739 (14729 (600 4170  [4160 4163

"140 13750 [13770 (13753 610 4123 4126 (4129

||150 12910 12939 12899 (620 4100 4069 (4065

[160  [12193 [12200 [12189 [630  |4049  [4039 [4020

[170 11536 [11543 [11530 [640  [3973  [3953 [3969

[180  [10969 [10969 [10959 [650  [3929  [3913 [3949

190 10463 10455 (10453 (660 3903  [3900 (3909

P00 10000 10000 (9989 (670 3849  [3839 3863

P10 0587 9583 9587 |680 3829  [3819 3829

P20 9203 9212 19210 [690 3799  [3789 3779

P30 8869 (8852 8857 |700 3730 [3720 [3739

P40 8545 (8559 [8545 |710 3699  [3719 3699

P50 8263 (8267 8259 |720 3669  [3659 [3659

P60 7989 (7997 7986 |730 3639  [3635 [3639

P70 7749 |7746 7743 [740 3595 3610 3589

P80 7512|7519 7509 |[750 3550  [3583 [3569

P90 7309 7309 [7303 |[760 3523  [3546 3546

B00 7103 |7112 7104 [770 3459  [3512 3523

310 6918 (6923 [6919 [600 4170 4160 (4163

320 6759 (6749 [6743 [610 4123 4126 4129

330 6593 (6596 [6593 [620 4100 4069 (4065

340 6426 (6425 [6426 630 4049 14039 4020

B50 6270 6279 6273 |640 3973  [3953 [3969

B60 6149 6149 6149 |650 3929  [3913 3949

B70 6019 6019 6019 |660 3903  [3900 (3909

380 5899 [5903 [5895 [670 3849  [3839 3863

390 5789 (5789 [5787 |780 3492 [3485 [3499

#00 5673 [5670 [5670 |790 3469  [3469 [3469

110 5569 [5567 [5569 800 3439  [3436 [3435

120 5466 (5466 [5463 [810 3406  [3409 3398

130 5372 5373 5370 [820 3390  [3400 3389

na0 5279 5279 5276 [830 3370  [3389 3370

150 5190 [5190 [5189 [840 3333  [3333 3353

n60 5110 [5112 [5109 [850 3315 [3315 3305

70 5025 (5025 [5031 [860 3293 [3299 [3297

180 4959 14950 (4949 (870 3283  [3285 3273

#90 4879 4879 (4869 (880 3270  [3250 [3259

500 4795 4800 (4796 (890 3249 [3240 3230

510 4712 [A712 |A729 |900 3232 [3220 3215

620 4649 (4650 (4649 [910 3196  [3196 |3200

630 4593 (4590 4590 [920 3170  [3170 3179

640 4509 (4519 4513 930 3140  [3155 [3140

650 4465 (4450 4447 940 3120 3145 [3130

560 4410 (4396 (4399 (950 3112  [3110 (3120

$lelo (29,5 45 398 (0 oualie ¢ (V) Jgu @ 425 L
Gebie o8 (59) 2 295 A 48T plnil Giglejl an o

\YE


http://opsi.ir/article-1-364-en.html
http://www.tcpdf.org

