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ABSTRACT

Recently, the CAD/CAM system to automatically
design and process are used in almost every in-
dustry world' .

ke designed an original digitizer systen to di-
gitize a real size car draving.

Le succeeded in the development of super large
size Laser Digitizer Systen (LDS) which has in-
put area of 2n by Bn, resolution of 0.lpn and
accuracy of *0.5nmm.

This Laser Digitizer System can use in design
3f cars,ships,planes and big naps. Alsc can use
in sensing the position of nozzle head of laser
processing system, and so on.

1. INTRODUCTION

Folloving the instructions® of respectable
REV.SUN. Y. 400N, we have been researching and
developing original computer hardvare and soft-
vare to unify human and computer.

The center of our results is input device vhat
ve call digitizer.The features of our digitizer
is cordless cursor and cordless stylus pen

Now,the present digitizer has weak point vhich
the size of digitizer is limited,the nax +ss D
size as yet.

But, they have been vaiting for a larger size
digitizer for digitizing the drawing of larger
size nmachine and device.

ke developed a large size digitizer used laser
technology for digitizing real size car drawing.

Xanmely,ve succeeded in the development of real
size digitizing systen for car draving vith 2n
by 6m rectangular size. %We call it super large
size Laser Digitizer System (LDS).

In this paper, ve describe the principle, the
apparatus,the key technology of Laser Digitizer
Systen and the digitizing exanmple of real size
car draving.
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2, PRINCIPLE

The position coordinates in this systen is ob-
tained through the followving formulas (1) and
(2) of triangulation.

Ltan 6 -

g = e e (1)
tan § -+tan@ .
Ltan 0 . tan 8 -

y = e e ()
tan 8 +tan @ :

Three positions of this triangulation are re-
spectively the position of A(O, 0), B(L, O)
(distance L) and P(x, y) (ZBAP=8 ., ZABP=0:)
{see Figure 1)
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Figure 1 Principle of LDS

In other words, we calculate two formulas (1).
(2) in three positions 4A,B,P.

According to the principle,position coordinates
of P(x, y) is deternined only by triangle A,B.P.
If this triangle A,B,P is enlarged, digitizer
input area enlarges too. Therefore.ve can create

a larger size digitizer.



3. APPARATUS

A schenatic draving of this system is shown in
Figure 2. And the specification of this systen
is-shown in Table 1.
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Figure 2 Schenmatic drawing of LDS
Table 1 Specification of LDS
a.lLaser Seniconductor
Oscillation Continuous %ave
Yavelength 810an
Qutput Pover 40nY%(Max)
b.Hotor Airbearing
Speed 2400rpn
Jitter 0.000001
<.Sensor Si-Avalanche PD
Aperture 0.5nm ¢
Quantun efficiency 0.717
rise tine 750ps
Multiplication 1000
d.Counting clock 36MHz
Resolution 0.0002°
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This system consists basically of two optical
units, one reflective cordless cursor, & set of
personal computer and an input plate.

The light source in the optical unit is semi-
conductor laser® .This laser has vavelength of
810nn(infrared),oscillation of continuous wave,
max output power of 40m¥. Ye usually use 12nh.

The laser bean is collimated by lens, scanned
by rotating plane mirror installed in notor over
the input plate.

The notor has airbearing,therefore is especial
in accuracy of rotation jitter® . The jitter is
0.000001 at the rotation speed of 2400rpn.

The scanning laser bean is reflected by colunn
nirrer at the top of cursor. Espesially, this
column mirror is a retro-reflective nmirror’

The reflected laser bean returas to rotating
plane nirror in a noment,is bent by half nirror,
goes to sensor which converts optical enerzy
into electric energy.

The sensor is a Si-avalanche photo diode™ ,has
aperture of 0.5mm¢ , quantun efficiency of 0.77,
rise tine of 750ps and nultiplication of 1000.

Reflected laser beam is detected as an electric
pulse at a high speed by this sensor. This pulse
is amplified properly,converted analog data into
digital data and counted by 36MHz counter cir-
cuits. Consequently,angle resolution is 0.0002 .

The counted value is processed by a PC-89801RX
personal computer and shown on CRT.

fhe angle O is obtained by fornulas (3).
2t
§ = —— X 360 (3)
T
t t tine vwhich laser goes to a place and

back to cursor
T ¢ time which plane mirror rotates 280°

This 0 is obtained from right and left optical
unit, respectively 8., .. Ye get the position
coordinates of P(x, y) from fornulas (1) and (2)
using these 6 and B:.

%e nanmed this method a "Light Give and Take
Style-Triposition Measuring Method” (LIGATS-THY).



The LDS has the merit of free input area and
high accuracy by using ~ordless cursor because
of adopting the LIGATS-TH#M.

4, KEY TECHXNOLOGY

To develop the super large size LDS,high tech-
nology in optics, mechanics, electronics had te
be united.

For exanple, ve had had to neasure the angle
9,8 in Figure 2 up to 0.0001 ,for this sys-
ten has the specification of resolution of 0.1
nn and accuracy of = 0.5nm in 2n by Bn input
area.

By reason of this,ve used the zirbearing notor
vhich has 0.000001 rotation jitter. This notor
is used in mastering of Conpact Disk.

And ve needed the mirror at the top of cursor
shich if cursor is tilted a fev angle, reflect-
et lzser bean alvayvs returns to optical unit.

ve ysed a retro-reflective colunn nirvoer
to reflect laser hean. This retro-reflective
nirrer is used as reflector of bicycle usually.

S0,

By this pirreor. we can use the cursor freely,
if cursor is tilted and input plate is uneven.

CORDLESS
CURSOR

Figure 3
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2, DIGITIZING EXAMPLE
Figure & shovs the appearance of super large
size LDS.

The purpose of this systen is to digitize a car
draving in real size with input area of 2Zm by €
n. The size of this input area is four tines as
large as the present largest digitizer B..At the
same time, resolution of 0.1mm and accuracy of
+0.5nm vere realized in this input all area.

A designer gets on the input plate, moves the
cursor along the line on the real size car drav-
ing and pushes a cursor svitch teo digitize the
position at his option.

In this case, positioning operation was very
easy. It only took us two or three hours in all
car drawving.

A simple CAD software in this operation was al-
so developed for tracing a real size car draw-
ing. The features of this software has screen
node of menu and design,zoom node and curve mode
of spline function.

of a3 side viev real size car draw-
ing is shown in Figure 4. This car draving is
dravn on the 1.5n by 5 n filn shest. Ye could
digitize this vhole car dravwing in all by LDS.

The digitizing example of this side view car
draving is shown in Figure 3. In this Figure 3,
"X=,Y=" shows the position coordinates.

The exanple
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Figure 3

6. CONCLUSION

Tn this paper,ve have described the method and
the systen of nev large size digitizer used las-
sr technology. %e naned this method a "Light
Give And Take Stvle - Tripesition Measuring Me-
thod™ {LIGATS-TYM).

ke succeeded in develorment of the super large
size Laser Digitizer Systen (LDS) to digitize a
car draving 1n real size.

The super large size LDS has input area of Zn
by fn,ressiution of O.1nn and accuracy of 0.5
. This input area vith high resclution is the
largest size in the vorid.

By using this systen, large size dravings such
as cars,ships and planes can be simply digitiz-
ed in real size.

Yhen ve have digitized the real size car drav-
ing, pointing »reration vas very easy. It onlp
took us tvoe or three hours in all.

In the future, ve are going to develop the LDS
«ith larger size, higher accuracy. cheaper rost
and vider application.

ind ve are studying 3D LDS now.
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Digitizing exanple of

side viex real size car draving
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