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3DF Y XINET Y v DR,

1.Polygon and Geometry
R AV EFREKIR (PF AR —)

2. Geometry expression type
JoRIFRIRDIERE

3. 3D digital model with NURBS
NURBSIC&L BTV XILETIL

4. Surface model and Solid model
HY—T7 1t XETILEY Yy RETIL

H. Data format
T—R7+—=<v b
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1. Ry E P X Y — (NURBS) %I

NURBS (Z & % Bk PolygonsiZ £ % Ek PolygonsiZ & % Bk
27T{E O HE = THAR 7 T2 676 DL AT THRIE 38024 DL AT TERIE
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2. A X MY —KRIBOHFE

/

Rational B-Spline
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2. VH X MY —KRIBDONHE

{ T A RY y oKRIF }

SRITERME 12017 X—2— “YICL-oTREINS
SRITTEHEBE 2200/ T7 X —%— ‘U VICE-oTERIBEINS

’ 2774 VEBICE->TRREEINS
[ Spline J )85 A — R —DBIER

“weight"z & A L “segmentation” D=

FDRIZAAEE(IC

“segmentation” & FEFEE
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2. 2RTTDFRE
2. D) A MYy "Il LBh—T

t=1

t=-0.5 X

t=-1
X=2t*4t -3

y=3t+2t%t-3

NURBS (Rhinom<>F X +Y) h—TlF. —D0DOZH. “t"OZIBEBRTERIFEI NS,
2RITDH—7T (x,y ZBRE) . 3RTDODH—7 (x,y,z) bEAET, TOLS5Hhh—T%
BN HNRTA—R—EFTENRTARNY) T H—T MR,
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2. 22RITTDIFFRIR
2-2)2RITTDONRY £ h— T DHER

CP2(1,1) Equation; Bezier Curve 2 degree

Pt= [ttt 1] |1-21 CP1(x,y)
220 CP2(x,y)
1 00 CP3(x,y)
(eq. 1)
CP1 (0, 0) CP3 (2, 0) X (t) =21
y()=2t(l-1)
Case; CP1=(0,0), CP2=(1,1), CP3=(2,0)

(eq.2)

CP2 (6.6, 1) CP3CL2 1)

Equation; Bezier Curve 3 degree

P(t)= [ t3 tz t 1] -1 3-3 1 CPl(xsy)

3-6 30 CP2(x,y)

| _ 3300 CP3(x,y)

CP1 (0,0) CP4 (2, 0) (eq.3) 1000 CP4(x,y)

H— 7T HE S DOEEE" LR TRIFEI NS,
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2. 22RTTDEFFKIR
2-3) /XT A —RZ—DIEF (Parameterrize)

INT A —2—2RIDEHE (Domain) %#“0" to “1"ICBRET 3,

Parameter Parameter
t =20 t = 1
H—713 O thm o Ba~BE)T 2 BT
Rhinoceros

EREEININT A —%—
apn

ERILEINTWEWLWRT A —&—
“t”

BRRAE: t=""—T7DR"
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3. RhinolZ & 5 NURBS%3R
3-1) RE & FHE =

Degree 1—
N

4

b e
Control Point
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3. RhinolZ £ ANURBSZ*3IR
3-2) /v b & HERIXR
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3. RhinolZ £ ANURBSZ*3IR
3-3) Weight (&) Z& 2K

¥ RSO IAVESE
Weight value 0.707107 o A ]

7
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3. Rhino(Z & 2 NURBS%3IR
3-4) NURBS 4 — 7 D&

Rhino object: cure
DEVELOPER DEBUGGING INFORMATION OMLY
Use the Rhino "What" command.
name: ""
id: CB7BBACC-7F05-46e6-9217-29475BE1F324
layer index: O
render material index: -1 {from layer)
OM_MurbsCurve dim =3 is_rat =0
order=4 cv_count =4
Knot Wector (B knots )
index value mult delta
0 o3
3 1 3 1
Control Points 4 non-rational points
index value
Cw[0]0,0,0)
CY[1](10,20
CY[2](30,20
CY[3]50,0,0

0
o
)

3 degree, 4 points NURBS Curve 3 degree, Bezier Curve
Knot Vector 10,0,0,1,1,1]
Multiple Knot at the end point
Rhinoceros AppliCraft



3. Rhino(Z & 2 NURBS%3IR
3-4) NURBS 4 — 7 D&

FTHTL Uhese. curve
DEVELOPER DEEUGGING INFORMATION ONLY
lUze the Rhino "wWhat" command.
name: "
id: 7E33E97 A-E326-4d47-BDCH-3B15C48CCR5E
layer index: 3
render material index: -1 (from layer)
OMN_MurbsCurve dim=3is_rat=0
order=4 cv_count =5
Knot Wector {7 knots )
index value mult delta
o 3
1 1 1
2 3 1
Caontral Points 5 non-rational points
index value

cv[0] (0,0, 0)
cv[ 1] (10, 20, 0y
eV 2] (30, 20, 0
Cv[ 3] (80, 0, 0
Cv[ 4] (70, -10, 0

3 degree, 4 points NURBS Curve 3 degree, B-Spline Curve
Knot Vector 10,0,0,1,2,2,2]
Single Knot at the mid point
Rhinoceros AppliCraft



3. RhinolZ & 2NURBS%*3R
3-4) NURBS 5 — 7 D

FETITD UhjeLL, Lumve
DEVELOPER DEBUGGING INFORMATICON ONLY
Use the Rhino "What" command.
nare; "
id: CBAB1DE2-CDDA-4c78-8DEE-S077SCEFBETC
layer index: 4
render material index: -1 (from layer)
OM_MurbsCurve dim =3 is_rat=10
order=4 ov_count=15
Kot Wector (7 knots )
index value mult delta
o 3
. s
1 3 05

Contral Points 5 non-rational points
index value
Cv[0] (0,0, 0
CW[1](10,20,0)

Cvl 2] (30, 20, 09
cv[ 3] 60,0, 0)
cvl 4] 70, -10, 0)

3 degree, b points NURBS Curve 3 degree, B-Spline Curve
Knot Vector 10,0,0,05,1,1,1]
Knot domain normalized(reparameterized)
Rhinoceros AppliCraft



3. Rhino(Z & 2 NURBS%3IR
3-4) NURBS 4 — 7 D&

TETIORT TTIELETTEL ITTAR R, - 1 LITUTTT 15y ET)
ON_MurbsCurve dim=3is_rat =0
order=4 cv_count =8
Knaot “Wector [ 10 knaots )
index walue mult delta
o 3

BURE 7 0.10780023266097195 1 01073
0. 16666666EEEEEEG6E 1 005357

Surface Hair 0.21531870248080825 1 0.043865

(. BEEBEEEERREEEERTY 1 0.4513

> 13 03333
(v |
= Control Points 8 non-rational points

CV 0700, 0,00

Curvature Graph [X]
Diizplay scals
1156

Cv[ 1] (1.340404187897 4948, 5.32121256369245874, 0
G| 2] f4.5170034899145795, 11 263804585880411 . 0)
Cv| 3] (3.0657571041527791 . 13.947807917725512 . 0)
G| 4] (21.199990999999989 15 150999999399595 ()
Cv[ 5] (41, 0 59999999999950558, 0)

Cv| B] (76.299999999999983, -3.0000000000000062, 0)
v 7] @5, 3, 0)

[ Copy All ][ Save As. Ji Close

3 degree, 8 points NURBS Curve 3 degree, Non uniform B-Spline Curve

Knot Vector 1 0,0,0,0.108, 0.167, 0.215, 0.667, 1, 1,
KnotliJ]tervaI non uniform

Rhinoceros AppliCraft



3. Rhino(Z & 2 NURBS%3IR
3-4) NURBS 4 — 7 D&

UI\I_I'\ILIIIJD\JLII\‘IS [N TTN N Rl ) ID_Idl =1
order=3 cv_count =9

Knot Wector {10 knots )

index value rult delta

0.25

0.z2a
025
Control Points 9 rational points

index value
Cv[0][20,0,0,1]=1(20,0,0)
CW[ 1] [14.1421358623730951, 14.142138623730951, 0, 0.70710675118654757] = (20,
CW[ 2] [1.224B467991473533e-15, 20, 0, 1] = (1.2248467921473833e-15, 20, O)
C[ 3] [-14.142135623730951, 14.1421356237305961, 0, 0.70710675118654757] = (-2
C[ 4] [-20, 2.4492935582947065.-15, 0, 1] = (-20, 2. 4492935862947 065e-15, ()
CW[ 5] [-14.142135623730951, -14. 142135623?30951 0, 0.707106781 18654?5?]
CW|[B] [-3. 6?394039?44205929 15,-20,0,1]= [36?394039?4420592& 15,-20,0)
CW[ 7] [14.14213586237 30951, -14. 142135623?30951 0, 0. ?0?106?'8118654?5?] (2EI
Cw[8][20,0,0,1]= QDEID) |

— B R j

[ Copy All ][ Save As. ]i Cloze

2 degree, 9 points NURBS Curve 2 degree, Rational B-Spline Curve
Knot Vector [ 0,0, 0.25,0.25, 0.5, 0.5, 0.75, 0.75, 1,
Knotli’nﬂerval even and multiple
Rhinoceros AppliCraft



3. RhinolZ & 5 NURBS%3R
3-5) RE & Eelk

REL T4, BUTA >

XE2; H. Al fB8H. RXZRZ
/oy MUEBICHEWT, BEfRER Z (R 2

RIX3; B EERAR
/oy MIEICHWT, ERERzRDG, IROELRL

REA; BHEIR LY X L—X LB HBR
/v MIBICHEWT, EfERzRD, hEOE, dhROZLDE CGEMAE)
HRE L

RO EHEEERE LY XL—XGBERAER
Jy MMIBICBITABEYE I X FOAEMODMES R L

#5011 Rhino®NURBS® F[R1&
(Rhinol.0 TIZ64XKkHAIEE. HEA L WD TLREZXITE)
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3. RhinolZ X ANURBSZ* IR
3-6) HE =, /v b . weight

RO MOTwIMEIL, RE+ 1

Joy bihe - RREICERE
S OB RE+ 1 XY, BINdT &/ v FHAENIN
X MEans

Weight; £ CO#IH S I£“WeightfE (BHA) "%
FERME (L. 717,

Rhinoceros AppliCraft



3. Rhino(Z & 2 NURBS%*
3-7)3RTTHAME

NURBSH —7 X A—TF. N"SA MY IEREICEVWTERTE200/557 X MY v 7 Hh—T7OEGF

EEZBND,

=T 1 RAETFRTD2DODH—T7DOEHIL, “WIRTAXA—R—_ VINTA—K—CWF T, H—7 =

ANBEFD2RITONEZRZEE A “UV"ZEE] & R,

KINTA—R— (3BT BETH D, (ERILI-HBE. 0~1ITEEMN)
INTGA—R—DEREE: h—7 DA, KB h— 7 DiKS

Rhinoceros AppliCraft



3. Rhino(Z & 2 NURBSZ*H
3-7)3RTTHAME

FE2o0HY -7 Rk, FRIZELRSH. RCHOFIEHSR, REEFD
Rhinoceros AppliCraft



3. Rhino(Z & 2 NURBS&R
3-7)3RTTHAME

(UV)=(1.0, 1.0) (UV)=(1.0, 1.0) (UV)=(1.0, 1.0
. ....... . ....... . ........ . ....... . ....... “ . . STTITN RIS S . oo .-.“
A= ot UA00,08) P

(U,V):(OO '00). Terr

(UV.=(0.0 00)

EE3DDY =7 2 XF, ALHOHIER, REZFH2, FHEHROMLENELR S
H. RIERICE<LFAILCTH S,

Rhinoceros AppliCraft




3. Rhino(Z & 2 NURBS&R
3-7)3RTTHAME

AT M EE—TAVIRELIZER

Rhinoceros AppliCraft



3. RhinolZ & 2 NURBS3IR
3-8)3XRJTHhmEICH 1T B “u” and “v”

3D free form Surface is trace of parameter “u” and “v” from the beginning to the end.

Rhinoceros AppliCraft



3. RhinolZ & 2 NURBS3IR
3-8) 3RITTHEAFF DO RITTDOUV /87 X — & — 22

Rhinoceros AppliCraft



3. RhinolZ £ A NURBS3%I8
3-8) ARTHE A EFORTOUV /X T A — &% —ZEf]

Texuture mapping

Rhinoceros AppliCraft



3. RhinolZ & 5 NURBS%3R
3-9) Y LAY —T7 1R Case L; FBDh— 7 THEIL 725G
P LY =Tz RERD

Y—7 T ZDONE|

Case 2; ISOH — 7 THE|L 54
FEMN) LY —T7 2 RERD (EShrinkSrf)

Rhinoceros AppliCraft



A H—T7 1t ZFFILEY Y w REFIL
4-1) TOPOLOGY & GEOMETRY (fi748 & £&/a]|5%R)

TOPOLOGY ({iz48)

VOLUME

(or Solid)

SHELL

FA

CE

LO

OP

COE

DGE

ED

GE

VER

TEX

Rhinoceros

GEOMETRY (Z¢{a] 2 4K)

AppliCraft



A H—T7 1T XETILEY Yy RETI

4-2) ) Uy FETILOFES

VOLUME SHELL HACE EDGE

PEPPPPPP
redddide

Rhinoceros



4-2) VU vy REFTILOFKEE

VOLUME (or Solid)

SHELL

FACE

LOOP

COEDGE

EDGE

VERTEX

Rhinoceros | AppliCraft



1-3) Y— 7 t RETILOHEE

Rhinoceros | AppliCraft



4-4) RhinoEF L DS

Brep Solid

Boundary Representive

Rhinoceros | AppliCraft



3D BASR

3D VA XY —REICKD

3D CGIZ &%
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5. 7T —X7#+—<v b
5-1) 2D

2D Data format

Adobe Illustrator(Al)

PDF

Rhinoceros AppliCraft



—_—

B. T—XT7##—<v k

5-2) 3D

Wireframe
DXF
DWG

ASCII or Binary

Polygons
OBJ
STL
XVL/XV3
3ds
LWO
DXF
ASCII or Binary

Rhinoceros

3D Data Format

SolidWorks
SolidEdge
others

AutoCAD(.dwg)
CATIA(.prt)
Pro-E()
Rhino(.3dm)

others

AppliCraft



NURBSET VU v/ DEHK

BEFERELTUEIRA b (R) . A—7 (BRR. FIl. BHER . Y—7 X0
SEHELAFELAW,

W3RTDNEERIETSI1CI1E., — D LLIFEHRDOY -7 A BEBHRINDETILEES,
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