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Object Representation Using Point Sequence for Laser Plasma 3D Display

a0 & AT, EsE R R E M

Hiroyo Ishikawa! and Hideo Saitof

Abstract This research proposes a method of representing objects for a 3D display device that uses a pulse laser and
generates plasma luminous bodies in arbitrary positions in midair. By using a xyz-scanner, the device controls the position
of plasma luminous bodies that appear and disappear one by one in 1 kHz. The device can display an object in one stroke
in midair. We propose our method of representing primitive objects— polygons, polyhedrons and curved surface objects—
in consideration of hardware limitations and human visual characteristics, and evaluate the objects in experiments. As a
result, polygons can be represented visually, effectively reducing the scanner burden by smoothing accelerations at corners

and increasing the plasma density; polyhedron faces are best drawn one by one; and when curved surface objects are drawn

using spiral, we can stably perceive them.
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1 3D 4 7Y =7 bOES
Examplcs of 3D objeccts drawing by the lascr-plasma scan-
ning 3D display device.
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The drawing system structure.
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(1) Sampling interval z= 1.0[ms]
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@ :Inputdata
O :Interporate data
<€—>: Sampling interval ()

: Plasma luminous
body

<—>: Plasma generating
.. interval (7p=1.0[ms])
(2) Sampling interval = 0.5[ms]

3 ANF—=4L7I3ATRRDIA IV
Input data and timing of generating plasma luminous
bodies.
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Smoothing acceleration example of a corner.

(1) Equal interval

(2) Proposed interval

5 ZMBOMOBBRE )Y > T Y ITHER(IaL—
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The result of resampling for a polyhedral corner (simula-

tion).
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4 l i :face order

2
order={1,2,3,4,1,2,6,7,8,5, order={1,2,3,4,1,5,8,4,1,5,6,7,8,5,6,
6,7,3,4,8,5} 2,3,7,6,2,1,5,6,2,1,4,3,7,8,4}
(1) Optimal path (2) Each face drawing (proposed method)
6 RO ENEOHI

An example of the drawing order of a cube.

5
1 H . 1 '
7

NELSLVEEND L. TRTOBEBEYHEIIRE-T
HREBEDOHRNG, b FEEOBVREY HERT L. &
6(1) I iR EH L EORBERBOFIZIRT.

(2) FHE2:R1REFH
HOMMWNEZFEE L T, ZOHDIEFIC—ETHI L. X
6(2) IS kAR Lz s S OmEH < IEL HET 5TE
HOMEOBI %R 1O, ZOfFEHTIE, FUBEEMED
WAL, —DO—D2ODMH % NEIZH VT WL,

3.3 HEMAEORE
MHEmERIEEOEmMEREZRIT 2. bo & bR LR
mmEk e L CEkAZ %2 5. Kiehkr RHT 256, £
ERFERE, CG THONE T ALY —7 L —LETIVOLEK,
T3 —HERELLTERETES., Z2TEAPLTD
E S E 7RO TERAT L FEEFELLTH. Th
X LT, WHPEIVTWA L) IZBMENTLE )RS
B (N— 5 EE))” 2 COORBAFEL LT, BHL
ICERARE L2 X912, DEATERTLFE2 248
35,

(1) FE1:8EEOMICLsEH

RYAT LTI —ERETERIT 5720, T TIIEES
B DB LI IR 4 12 [l & BT o 72 OB % 581 7758
EF 5. HOYEr Efine, 7)Y I (AF v IO
ANT =5 8)n, CEIATEL. 7)) HERT. 22
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p(i) = (rsin(¢)cos(6),
r cos(¢), rsin(¢) sin(h)), (5)
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Representation of a sphere.

p(i) = (rsin(¢) cos(d),

r cos(¢), rsin(¢) sin(h)), (6)
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(1) Equal intervals (2) Proposed method
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The result of drawing a square.
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(1) Optimal path
9 RO JEERAE R

The result of drawing a cube.

(2) Each face drawing (proposed method)
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(2) The sphere consists of a spiral
(proposed method)

(1) The sphere consists of rings

10 ERTROD i I FEBRAE SR
The result of drawing spheres.

=1 RHlEER (REME)

The cvaluation result (scale valuc).

Object | Method 1 | Method 2 | x?2 | significance level
Square 0.0 4.0 4.00 0.05
Cube 0.5 3.5 2.25 0.15
Sphere 0.0 4.0 4.00 0.05
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The evaluation parameters list of spiral spheres.

Param list | Step count| Sampling in- | The number | Drawing
No. terval[ms]| of plasma time([s]
1 5 0.3 675 0.66
2 2 0.3 338 0.34
3 0 0.42 158 0.16
4 0 0.4 150 0.15
5 0 0.35 132 -
® 3 HEARBORMKICBIF 2 HERE L ORIGER

The select result of spiral spheres.

Param list No.
Subject No. | 1 2 3 4
1 0.0| 0.0 0.5 0.5
2 00| 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

(1) Input data

(2) Stable sphere (Param list No.3)

11 2 LB O Rl G R
The result of representing a stable sphere.
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