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0. Angle for y axis
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(fith+dl+d2)fs
f1+l1+dl1+dz) — fo
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(1) Camera 1 (2) Camera 2
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\ \ / , —_— err_dZmax

ANA [/ O
N\ //
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x Y z x Y z x Y z
1| 387 | -38.7 | 119.3 | 36.2 | -31.8 | 109.2 | 43.6 | -38.5 | 118.6
2| -38.7 | -38.7 | 119.3 | -35.0 | -32.0 | 108.3 | -43.5 | -39.0 | 118.0
3| -38.7 | 38.7 | 119.3 | -35.1 | -32.0 | 108.6 | -43.7 | 39.0 | 117.6
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0»,00000000000000000000000000000000000000
00D0000000-,00000000000000000000000000000
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(2) measured /;(camera2)

(3) crrected /(cameral)

(4) corrected /;(camera2)

0212: 000000 (D0000)

024 000000000000000 [cm)]

Measured {4 Corrected (4

x Y z x Y z

11-25|169 |-101| 49 | 0.2 | -0.7
2137 |67 |-11.0 | -48|-03|-1.3
3136 |-67]|-1071]-50] 02 | -1.7
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: —) point sequence * point sequence + voltage datato —  D/A
s o data from outline data to voltage data scanner system RV CTSI
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000000 Voltage DO O (Voltagedata) 00 000000000000 OODOOO
0000000000 00000 b/A000O0OO0OO0OO0ODOODODOOOO

3.2 RWNF—HERFYFTOIEE TS AIENLAE

000000000000 0o0oooooooo (pC)oo 3D0oO0OOOOOOO
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OO0O0o0OOo0obO0obooOobooo 1oobobboboboobooDbOonD 200ms 00000
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: Input data
<€—> : Sampling interval (zs)
% : Plasma luminous body
: Plasma generating interval (7p=1.0[ms])

(2) 1=250[us]

032 00000000000000booooon

200000000 32000000000 D0O0ODLDOODbDUO0ObDODbDUOODDbDODOUODbO
gooo

032000000000000 (Input data) 0000000000000 0O0OOO
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000000000 bO0bOobOdD ts s 3DODOODOODOOOOOOOODOODODO
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...................................................................

Input data ", EERY

.....................................................................

Plasma . . ® R
simulation . . . . o

(1) sample=60,plasma=15 (2) sample=120,plasma=30 (3) sample=240,plasma=60 (4) sample=480,plasma=120
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(1) interval=50,plasma=24 (2) interval=100,plasma=48 (3) interval=200,plasma=96(4) sample=400,plasma=192
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gooo

3.3.1 #EDEOHDERERWN A+ FAEERAE

00000200000000000000000000000000000000
00000000000000000000000000000000000 20000
00000000000000000000 p(2p,¥p, 2p) 00 q(2q, g, 2,) 000 n O
000000000000 (2,y:,2)0i=1,---,n00 (3.2)0000

(@i, Yi, 21) = (xq + (xq - xp)O% Yq + (?/q - yp)a7 Zq + (zq - Zp)a)7 (3.2)
1-— cos(if—j:l)

2

332 YIalb— 3 EER
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3.4 RWEOZELLBHME
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15 80
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= 2
;g 0 time 5,
g [ms] 8
5 2
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-15 -120
(1) Position (2) Velocity
8000
6000 ; sampling interval:10[ms] P p(10,10,0)
E
2
=
.2
=
5
3 ¥ X
6000 , q(-10,0,10)
: L,
-8000
(3) Acceleration (4) the result of sampling
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044 0000000OOOOOOO

04.1: 0000 (N=10)

Imagel | Image2 | Image3
Imagel - 4.5 9.0
Image?2 5.9 - 10.0
Image3 1.0 0.0 -
total 6.5 4.5 19.0
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042: 0000 (POD)

Imagel | Image2 | Image3
Imagel 0.50 0.10 0.01
Image?2 0.90 0.50 0.45
Image3 0.99 0.55 0.50

total 2.39 1.15 0.96

00 (43)0000000
ILi—Ij = Zi;\V20 (4.3)
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= o 3 (s () — sin (Vi) (14)
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043: 000000 (I100)

Image3 | Imagel | Image2
1:Image3 0.00 -1.28 -2.33
2:Imagel 1.28 0.00 -0.13
3:Image2 2.33 0.13 0.00
(a) Total 3.16 -1.15 -2.46
(b) Mean 1.20 -0.38 -0.82
(c) Distance | 2.02 0.44 0.00
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PE0H0EDO00

Image No 7
Entropy .91 1.83 1.81 1.71 1.64 1.64 1.47 1.10 0.98 0.28
perceptual h703)  3.07(1) 234(5) 270(2) 2036) 245@4) 0359 173(7)  0.95(8) 0.00(10)
{a) Ohbject 1
Image No 1 2 3 4 5 & T 8 9 10
Entopy 161 1.43 1.27 1.27 118 116 1.00 0.94 0.90 (.86

p‘;‘iﬁgﬁ’:ﬁ’,{” 286(1) 2B2(2) 273(3) 267(4) O006(8) 215(5) 0019 1337} 211y 000(10)

(b) Object 2
Image No 1 2 3 4 5 6 ki 8 9 10
Entropy 228 222 222 205 2.03 1.90 1.58 1.22 1.10 079
pgﬁfﬂi;'tﬂl 31242)  323(1) 252(5) 308(3) 143(7) 3084 000C10) LI6(y 2036 128(8)
{c) Ohbject 3
Image Mo | 2 3 4 5 3] 7 8 9 4] 11 12 13

Entropy  2.51 240 2325 211 209 1.93 .83 1.57 .42 097 082 041 0.00

Pgﬁlg%gjtﬂl 366(1) 3.192) 283 (4 2.63(3) 284(3) 2.23(6) 0989 215(7) L57(8) 0.59(11)000(13)025 {12)0.94 (10)

(d) Object 4
Image No 1 2 3 4 5 6 7 8 9 10
Entropy 2.66 2.33 2.08 2.00 1.93 1.80 1.69 1.45 1.36 1.00
Pgﬁgﬁ;g" 1.24(T)  14346) 257 2.72(1) 267(2) 259(3) 2.20(5) 04809 0.53(8) 0.00(10)
(e) (hject 3
'|magg No 1 2 3 4 5 ) T 8
Entropy 2.56 2.28 2.02 1.69 1.55 1.53 1.38 1.03
erceptual
Pmmlf’m 047(M  L33¢3) 1450  L75(2y  2.001(1) 1.28(5) 1.21(6) 0.00(8)
(f) Ohject 6

045 00000000O0O0OO
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£ 35 . . £ 3
g correlation coefficient:0.83 5 E correlation coefficient:0.73 o4 *2 *1
> 3 ori o 2 25 3
= 25 BARE = +Q *6
. 543 Z 2
S 2 *5 ES
@ *Q @ 1.5
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< <
g |1 9 g i
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S 2 + 0 2 2
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= 3 e
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entropy entropy
(3) Ob;3 (4) Obj4
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5 correlation coefficient:0.50 5,4 g correlation coefficient:0.13
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E +1 e
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805 i3 2 05 -
2 2
g 0 o 2 0 8
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entropy entropy
(5) Obj5 (6) Obj6
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044. 00000

ex. | x3 |df | x*(a=0.01)

1 | 57.23 | 36 58.62

2 | 58.12 | 36 58.62

3 | 57.83 | 36 58.62

4 | 87.06 | 66 95.62

5 | 49.01 | 36 58.62

6 | 33.53 | 21 38.93

045 000000
Ex. Variance Variance ratio | Significance F
Regression | Residual

1 6.87 0.40 17.16 0.003
2 6.05 0.66 9.11 0.017
3 4.06 0.85 4.77 0.060
4 12.81 0.40 31.84 0.0002
5) 2.48 0.91 2.72 0.14
6 0.05 0.51 0.10 0.76

goboobodooobbobuoodbbboooobbuoooobbooobbbooobbo
ooboobooboobooooobooboooooboooobobooobDobooo 3o
gobboooobobboooooo
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O200000000000003000DO00DOODOOD40000000D000DO
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90 08 o

Image No 2 7 9 7
residual 057  -1.53 122 -1.20 079 -1.89
(a) obj. 1 (b) obj. 2 (c) obj. 3
L E O ﬁl ZIX
Image No I3 7 6 1 5 8
residual  1.13  -1.21 098 -1.30 083 -1.09
(d) obj. 4 (e) obj. 5 (f) obj. 6

047 0000D0O00ODOOOO

0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
0000000000000000000506000000000000000000
0000000000000000000000000000000000000000
000000000000000000000 [37/00000000000000000
0000000000000 506000000000000000000000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
000000000000000000000000000000000000000
0000

00000000000000000000000000 (380000000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
00000000000000000000 (3D)00 (2D)00 (0100)(1D)000 (0D)
0000000000000000000000000000000000000000
000000000000000000000000000000000000000
000000003000000 10000 (00)00020000000000000
00000000000000000000000000000000000

45



JUT

hE

\x

Ty TRIRT DMK



O50 O00O0OO0OO0OO0ODO
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AF v FMEEDFBIEICLDFE

000000000000000000000000000000000000000
0000000000000000000000000000000O0O0O0O0O0O0O0O0
000000000000000000000000000000000000O0O00O0
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
00000000000000000005.20 (1)0000000000000000
0000000520 (3)(4)000000000000000000000000000
0000000000000000000000000000000000000000
0000000000000 (asw(t),asy(t),a.(t) 00000000 (5.1)000000
00000 (5.2)000000000000000000 1000000 70000

(Vs (1), Vsy (1), vs2(1))
T T T
= (vsx(0)+/0 sy (u)du, vsy(0)+/0 agy(u)du, vsz(0)+/0 asz(u)du> (5.1)

/OT Vs (u)du = 0, /OT Vsy(u)du =0, /OT Vs (u)du = 0. (5.2)

000000000000000000000000000000000000000
0000000000 5.2(1)00000000000000000000000000
0000000000000000000000000000000000000000
0000000000000000 (ve(t),v,(t),v.() 000000000000000
000000 (5.3)000005.2(55)00000000000

_ VIwe@®P + vy + [0 ()7
VIvse () + [osy (DI + 052 (1)
D00000000000000000000000000000000 5.2(6)00

O00000000D0O000ooo0oloDo000ooo00oOooooooOoooDoDo
530 CGOODO0ODOUOUOODOOOODOOO

r(t)

(5.3)
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y O :Scanner position

(1) Locus
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| eeeeees elocity
2 g
20 P t
(3) Velocity

essssse Smoothed
speed

| A A A Sy (e a s s s o

speed

>
(5) Scanner speed

position

acceleration

O50 O00O0OO0OO0OO0ODO

A — X

—y

esssssee SMoOOthed

position

(2) Position

easmm—— X
L J y
essssee Smoothed
°eee®®® acceleration

(4) Acceleration
A

2

g #
<
g

Q
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/ : moving distance
>
0

(6) Point density
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(1) Equal interval (2) Proposed interval

053 000000000000000000 (DOOOOOOD)

EFFOHEERER
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(1) Equal intervals (2) Proposed method

O54: 000000

(1) Equal intervals (2) Proposed method
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B AR AR RIR

0000000000000000 (000000000000000000000
0)00000000000000030000000000000000000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
00000000000000000000000 56000000000000000
000 7,000000000000000 »000000000e;02000000
0¢; 0000000000000000000D0000O0OOOOONODO0O000000
0000000000000000000000000000000000000000
00000 (00000 :distancecost)0000000000000000000000
00 (00000:anglecost) 0000000000 000000000O0O0O0O0OODN
000000000000000000000000000000000

Step 1) 0000000000000 D0O0OOD0OO

Step2) 00000000 00O0O0-00000000000000000000000
oooo

Step 3) 000 n; 000000000000000000O »,0000000000
0000000000000000 20000000000

Step 4) Step 3) 00D DD0O0O0D00OO (54)0000000000L(m) 0 Step
3)00000000000000mO00000000000000R, 00000
0000 n, 0 ny, 0000000000d(nj,n;41)0 n; 0 n;py 00000000
angle(n;_1,n;,n,41) 0000 n; 10n;0n; 1, 000000000000000000
00000000000, =10000n;_1=ny,,_; 0000

L(m) = (n1---n;ny,)
N,
distance_cost = Z d(nj,njy1) (5.4)
j=1
N,
angle_cost = — Z angle(n;_1,n;,nj41)
j=1

Step 5) Step 4) 0000000000000 O0OOOOOOODOOOOODOOOO
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: i-th vertex of the wireframe model @ : i-th node of the graph
c¢;j :aconnection of i-th and j-th vertex ~ €; :an edge of i-th and j-th node

O05.6: 000000DO0OOOODOOODOO
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(1) Selected route (2) Not selected route

0570000000

O05.1: 000000000

no. | Distance cost | Angle cost Node list

12673265148734851
12673485148732651
14851267348732651
14873267348512651
15843762148732651
15841267348732651

-22.63

1365.69

-20.56

DO W N =

e ;00000 f,0000000000DO f£0D00000000D0DO0ODDOOO
e OUUIUI0ODLDUUOUOLDDOUUULDOUUDLDDLDbUUULDbDOUOO
e JO0O0ODOZ200000D0OOOODO

000000000000000000000000000000000 510000
00003000000000000000

)000000000000000 (0000000000000,/000000000
oooo)

ii) 0000000 Start pointD

iii) 0000000 End pointO
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------ . T

@® :Start point

A © :End point
RIS » :drawing path

0 5.10: OO000ODO0OOCOO 30000DO

@ :Start point
O :End point

—:Shared line
of faces

T g

(1) Ly >L1 then i th face is drawn counterclockwize. (2) Lt < Ly then i th face is drawn clockwize.

Os5.11: 00Ooo0oooo

000000000000000000000000L, 0 L, 000000000000
0000000000000 000000000 ;000000000000 f;_,00
000000 0000000000000000 f,.,00000000000000
00000000000000000000

Step 1) f; 000000000O00L, >, 0000000000L;>L, 00000
00000000000L,=L,0i=00000000000000000

Step 2) f; 0000000 (Start point) 000000 f;_, 0 ;000000000
000000f_,00000000000000000

Step 3) £; 0000000 (End point) 000000 /00000000 f,5,000
OoO00oo0oooood
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DG |C G

e : Start point 6
—— : Drawing path
<

<

0 b5.12. 00000
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0000000000000000000000 5.14(1)000000000000O0O0
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.--u-"'“"“

(1) Optimal path (2) Each face drawing (proposed method)

O5.13: 00000000

0000000000000 000000000000000000000000000
000000000000 000000000000000000000000000
0000000000000000 600000 5.14(2)00000000000000
00000000 (4.1)00000000000000000000000000000
0000000000000000 Viewport 1000000000000 000000O
Viewport 10000000000 51400000000000 S0 8=, 5000
Or0r=s/S0000000000 HO H=-35" rlog,r; 00000000
0000000000000 000000000000000000000 5150000

OO0OVector 1000000000000 OCOOOOOOOOODOOOOOOOO
00000 Vector 0000000000000 00O000O00000000O000O00
0000000000000 000000000000000000000000000
0000000000000 000000000000000000000 5160000
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S5
§s

$

S3 s S4 S3 St 8o Sy

S6

S6
s; : the area of the fase i

(1) A cube (wireframe) (2) Observed faces

O514: 000000000 0DOOCOO0ODODCOO
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/ 1.43 1.91

SEIE
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d E ;
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60 2.10 zi i i 4 gm Ezs
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(1) 2
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T = W=
S S

(1) One observed face (2) Two observed face (3) One turned face
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(1) The sphere consists of rings

(2) The sphere consists of a spiral
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0e6.l: J00000b00oOooOoooooooooo

param liset no. | Input data | Sampling interval[us] | The number of plasma
1 2250 0.30 675
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5 375 0.35 0
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06.2: 0000 (0O0D)

Object | Method 1 | Method 2 x? | significance level
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Param list No.
Subject No.

1 2 3 4

1 0.0 0.0 0.5 0.5

2 0.0 0.0 0.5 0.5

3 0.0 0.33 ] 0.33 | 0.33

4 0.0 0.33 ] 0.33 | 0.33

sum 0.0 0.66 | 1.66 | 1.66
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moving
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rotate =) B

rotate :
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® :Moving point Result locus

(1) An example of creating a spiral objects (an apple).

an accessory

=

a spiral object an object

(2)The connection of a spiral object and an accessory
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L(t) = (z1(t), (1), 21(t)) (6.3)

m@):V@4w2+y4wz+%@yam(%%ya (6.4)
yi(t) = ye(t) (6.5)
a@y:¢%@P+%ﬁy+aﬁpanC%ﬂQ (6.6)
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(1) Applel(shutter speed:1/3[s])

(2) Apple2(shutter speed:1/4[s])

S

(3) Tea pot(shutter speed: 1/3[s])
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closs sections

X
__: closs sections
.~ :sections plane
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i 4

1) across the section iv) including the section
ii) across the section with two included vertices v) on the section by one vertex
iii) on the section by two vertices vi) apart
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! Vi vak i vV
polygon j polygon k polygon j

(1) Connected contour (2) Terminal of contour
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(1) Closed contour (2) Open contour
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a common

overlap a.common vertex
vertex
O overlap é//
(1) Closed contour (2) Open contour
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(1) Polygon model
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0 6.14: 0000 1(duck)

0 6.15: 0000 2(hand 1)
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0 6.16: 0000 3(hand 2)

0 6.17: 0000 4(face)
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0

1

-0.065470 30.000000 0.000000 1 1
-10.589950 9.270511 0.000000 1 1
-44.647888 9.270511 0.000000 1 1
-17.094440 -3.541019 0.000000 1 1
-27.618914 -24.270515 0.000000 1 1
-0.065467 -11.458981 0.000000 1 1
27.487978 -24.270515 0.000000 1 1
16.963505 -3.541019 0.000000 1 1
44.880638 26.872692 -18.538914 0 1
10.459014 9.270511 0.000000 1 1

0 B.13: CATOOO0ODOOOD (DOOD0O0OO0OcafOOODn)

B CATHAN7+—<v b

000000000000 caf00000OODO B1OODODOODOOOD 100000
Ooo02000000000000300000000D0ODOD400D00DODO
000000000000o00 10000 (z,y,2) 0000 ON/OFFOOODOOOOO
goboooooboooan

O0000000C000D000 csnO0OO00OQ0OOO B2OOO0O100000DOO
O020000000000000D0O0O0O0ODO0OODOODOODOOOODDbOOOn
goobobdooobobtoooobbuoodobbooobbbooubbbooooLo
ggoooooooobbooogouobobboooobobbboooo Do Uooo
“model count and the frame ID” 000 00000000000 IDODODOO IDOOO
00000 “modelcount” OODODOOOOOOOOOO
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-14.142136 14.142136 0.000000 1 1
-14.142137 -14.142134 0.000000 1 1
14.142133 -14.142138 0.000000 1 1
14.142136 14.142136 0.000000 1 1
11 star
1
1
111
10
1
0
-0.000001 30.000000 0.000000 1 1
-6.735419 9.270511 0.000000 1 1
-28.531694 9.270511 0.000000 1 1
-10.898139 -3.541019 0.000000 1 1
-17.633553 -24.270514 0.000000 1 1
0.000000 -11.458981 0.000000 1 1
17.633553 -24.270514 0.000000 1 1
10.898139 -3.541019 0.000000 1 1
28.531698 9.270505 0.000000 1 1
.735419 9.270511 0.000000 1 1
:Rotation/Translation/Scale frame count
:frame id
:flag
.000000 0.000000 0.000000
.000000 0.000000 0.000000
.700000 0.700000 0.700000
1

0.000000 179.000000 0.000000
35.000000 0.000000 0.000000
1.000000 1.000000 1.000000

NRFRPOOONRFLNO

Animation infomation

Key framesl infomation

40 1:The number of frames

2 2:The number of Key frames

1 square frame number document name
1 connecting type

1 Repeat

11 model count and the frame ID

4 The number of control points

1 Close Flag

0 Spline Flag

control point data 1

Key frames2 infomation

control point data 2

Rotation/Translation/scale
frame information

Rotation
Translation 1
Scale

Rotation
Translation 2
Scale

0 B.14: CATOOOD0OODO0O0OD (00000000 0Ocan0O0ODO)
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00000000O000)0000o00ooooooUoUoUoOOooOoOoooo
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000000000000 00O0 International Laser Display Association (ILDA) O
gobobooobobboogobbooobbbooooobbbooooboboboooooboo
0000000000000 00 ILDADODOOOD 30000000000D0OD0O0O0O
O0 ILDAODOOO0ODOOOODOO0O0ODOOUOOOOOOOoOoOd
O0000000000000000000000 DAOILDAOD 3000000000
00000000000 0oO0DOO0Ooo0ooOooOdoo b20oodboobooOooOoogoo
obooboooboobobooboUooboboUobOoOoobUoUobDbouoblobnbo
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Ogeoco0CO0D00OO00OODOODOOOODOODO

O D.1: ILDA 3D coordinate header description. one for each frame

Byte | Description Remarks

1-4 “I7,¢L”,“D”,“A” | The ASCII letters ILDA, identifying an ILDA format
header.

5-8 0,0,0,0 Format Code 0 for 3D images

9-16 | Frame name Eight ASCII characters with the name of this frame.

17-24 | Company name Eight ASCII characters with name of the company who
created the frame.

25-26 | Total points Total number of points in this frame in this frame as an
unsigned word (1-65535). If the number of points is 0,
then this is to be taken as the end of file header and no
more data will follow this header.

27-28 | Frame number If the frame is part of a group such as an animation
sequence, this represents the frame number. Counting
begins with frame 0. Frame range is 0-65535.

29-30 | Total frames Total frames in this group or sequence. Range is 1-65535.

31 Scanner head The scanner head or projector number that this frame is
to be displayed on. Range is 0-255.
32 Future Reserved for future use. Must be set to binary O.
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O D.2: 3D coordinate data record description. one for each point

Byte

Description

Remarks

33-34

X coordinate

A 16-bit binary twos complement (signed) number. Ex-
treme left is -32768; extreme right is +32767. (All direc-
tions stated using front projection.)

35-36

Y coordinate

A 16-bit binary twos complement (signed) number. Ex-
treme bottom is -32768; extreme top is +32767.

37-38

Z coordinate

A 16-bit binary twos complement (signed) number. Ex-
treme rear (away from viewer; behind screen) is - 32768;
extreme front (towards viewer; in front of screen) is
+32767. These two bytes do not appear if the format
code (byte 8) indicates 2D frames.

39-40

Status code

Bits 0-7 (Isb) indicate the point’s color number. This
value is used as an index into a color lookup table contain-
ing red, green and blue values. See ILDA Color Lookup
Table Header section for more information.

Bits 8-13 are unassigned and should be set to 0 (re-
served).

Bit 14 is the blanking bit. If this is a 0, then the laser is
on (draw). If thisis a 1, then the laser is off (blank). Note
that all systems must write this bit, even if a particular
system uses only bits 0-7 for blanking/color information.
Bit 15 (msb) is the “ last point” bit. This bit is set to 0
for all points except the last point. A 1 indicates end of
image data. This was done for compatibility with certain
existing systems; note that a zero in bytes 25-26 (Total

Points) is the official end-of-file indication.

41-N

Next X coordinate

Repeat point format until last point has been written.

N+1

Next header

Next ILDA header follows. If the next header has a zero
value for Total Points (bytes 25-26), then it is the last
header in the file and the file can be closed.

0 O OILDA Image Data Transfer Format Revision 006, April 2004
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