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Natural-Language-Based 3DCG Modeler “Do”
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Abstract:  In this paper, a new method to create a 3D shape using natural
language is proposed. If it were possible to create 3DCG using natural language,
" inexpert users who do not have special knowledge of CG, and handicapped users ‘
who are unable to use hardware devices such as a mouse or a keyboard would
be able to create a CG image. Geénerally, it is difficult for these users to create
‘CG by using traditional CG modelers. So, we have dgveioped “Do”: a 3D shape
‘modeler utilizing natural language, that these users would be ‘able to create CG.
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Fig. 1: Overview of “Do”
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“Do” CHIH W AE7% JLHFR

% 1. BFE,
] ‘Words
Part of speech Mnemonic l -
Verb PUT put, create, set, place, make .
MOVE move, translate '
ROTATE rotate, revolve
SCALE make - - - smaller(larger, bigger), enlarge, shrink
PAINT paint, color, change the color of, alter the color of
"DELETE delete, eliminate, erase, remove
UNITE merge, group, unite, take the union of
DISUNITE disunite, separate, ungroup
DIFFER cut, differ, take the difference of
INTERSECT | intersect, take the intersection of
INVERT invert, take the inverse of
COPY copy, duplicate
NAME name, call
REGISTER register
"UNDO undo
QUIT bye, exit, quit
Adjective bigger, larger, smaller
Adverb right, left, up, down, in front, behind, back, center, little, more,
to the right, to the left, to the behind, to the back, to the front,
clockwise, anticlockwise, counterclockwise
Preposition above, behind, below, in front of, to the right of, to the left of, at,
around
Article a, an, the
Numeral 1,2,3,---
Conjunction and
Unit dot(s), pixel(s), space(s)(A 7 1) — ~ EERER)
time(s), degree(s), mm, cm, m, km (7 — )V F EER)
Axis X, Y, 2, X axis, y axis, z axis
Color red, green, blue, - - ~
Object primitive, newly created object, background all
%< 2: Mnemonic
Mnemonic Meaning

PUT object dir(x, y, z)
MOVE object dir(x, y, z)
ROTATE object 0(x, y, z)
SCALE object k(x, y, z)
PAINT object c(r, g, b)

DELETE object

UNITE object! object2

DISUNITE object

DIFFER. object object?2
INTERSECT object! object2

INVERT object
COPY object

NAME old-name new-name

REGISTER object
UNDO
QUIT

object & dir \Z1E < BfE
A7) —> LD object % dir ’\KEJJTZJ-]‘%{’E
object % 6 FEMEEET 5 B(E ’
object & kfEA T — ) v 7T A3l
object & cBIZRA Y M T BBME
object # A7 ) — v L HIRT 58BME
objectl & object? % 7' —T7 b 5k
UNITE L 7> object % ¥ 5 #/E
objetl B 5 object? kBl Z¥fE
object] & object? DRRIRE BRI
object DEEHRE TN
object ® A7) —V LL’FE%:?Z):BE’VE
"F TSV 27 b &% old-name 25 new-name \CEE T BHERME
object 7Y I 7 4 TREEITHIICBERT HBME :
BIE D #IEL undo T 5 BfE
YATAERTTHERME




% 3: Do TH T B 72 S0k (BNF IZ & %)
<sentence>::=
<PUT> <obj.>
| <PUT> <obj.> <adv.>
| <PUT> <obj.> <prep.> <obj.>
| <MOVE> <obj.> [<numeral> <unit>]*
- <adv.> :
| <MOVE> <obj.> <prep.> <obj.>
| <ROTATE> <obj.> [<numeral> degree(s)]*
[<direction>]" [around <Axis>]*
| <SCALE> <obj.> [<numeral> time(s)]*
[on <Axis>]*
| <PAINT> <obj.> <color> :
| <DELETE> <obj.> [<prep.> <obj.>]*
| <UNITE> <obj.> and <obj.>
| <DISUNITE> <obj.>.
| <DIFFER> <obj.> from <obj.>
| <INTERSECT> <obj.> and <obj.>
| <INVERT> <obj.>
| <COPY> <obj.>
| <NAME> <obj.> <obj.>
| <REGISTER> <obj.>
| <UNDO>
| <QUIT>
<obj.>:= [<art.>|<numeral>]" [<color>]*
<object>
< RXFFEE >n= E 1: Verb(Mnemonic) 25
<adv.>:= ¥ 1: Adverb B
<adj.>u= ¥ 1: Adjective B
<prep.>:= % 1: Preposition &
<numeral>::= 3& 1: Numeral £
<Axis>u= & 1: Axis B8
<color>::= % 1: Color B8
<art.>:= 3 1: Article 8
<object>:= 3 1: Object B
<unit>::= dot(s)|pixel(s)|space(s)|mm|cm|m[km
<direction>::= clockwise | anticlockwise
| counterclockwise
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Fig. 2: Criterion for moving amount
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<examplel> . .
Text: - Make a red sphere on the cube.
Mnemonic: PUT object dir(x, y, z)
<example2> )
Text: . Make the sphere smaller. .
Mnemonic: SCALE object k(x, y, z)

ZDBIT “object” X, F TV FF—
examplel Ti¥ “a red
sphere”, example2 Tt “the sphere” TdH 5.
“dir(x, y, z)” 13 “on the cube” IZH%¥ 5 3D
R OEERE, “k(x, 7y, z)” i3 “the sphere” %
oK - WhTA-00EERTH S,
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Input-> put an orange sphere.

Input-> put an orange cube.

Input-> move the cube down.

Input-> move the cube 10cm down.

Input-> put an orange cube.

Change the past object(cube) name. ->cl

- Input->move the cube up.

Input-> move the cube 3cm up.

Input-> cut the c1 from sphere.

Input a name for the newly created object. -> test1
Input-> cut the cube from testl.

Input a name for the newly created object. -> test2
Input-> make the test2 1.2 times larger.

Input-> put an orange sphere.

Change the past object(sphere) name. ~> sl
Input-> cut the sphere from test2.

Input a name for the newly created object -> ring
Input-> put a chocolate sphere.

Change the past object(sphere) name. -> s2
Input-> make the sphere smaller.

Input-> move the ring down little.

Input-> group the ring and sphere.

Input a name for the newly created object. -> saturn
Input-> make the saturn larger.
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Fig. 3: An example of saturn
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Fig. 4: Examples of more complex shape
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