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Uy MEREETIE. AV FAYK—DOFEZ. I ATOHREN—DOBEBRE. 23T A
ROZRAMBIZINSZ2OXRLLTRDOEND, AV w MDA ASOEROFENL. 7
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BAYVy PRBRBIETDY XT LINT A=Y ORAETIIZDOW RS [Yananoto 85],

A-1 HAASNFA-=%

P'(Xi,Yi,Zi)

| vA/. P(Xc,Ye,Ze)
...... >
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Y £58
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HA-1 ZEfExhk

HA-1REYR—NAAFETMCE 5ERERE T, FIRVVXOE/M. TISEETH
S0 ZHPDHZ—HP (X, Yo, Ze) 2#EFEIAERLER. P (X4, Y1, Z5) 1

X 0 Xe
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TEHEz2B6hN, if:
Xi=fXe/ (£f4+2Z2c), Yi=fY./(f+Z:s), Zi=0, (A-2)

ERED, EREHIZOLDICIEHRTH]TH B0, FERKEER (Honogeneous Coordinate) I
LBRBREAWDZI2ED . AL T X 5 [Ballard 82], ERTOH (X, Y, Z) 4. &R0 &
DITWh B IR LT BIURTDE (Xn, Y, Zn, Wr) TERLUZLOVEIKREETH S,
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CORMKEEZRIZED . ERERZ.

f Xin 1 O 0 0 Xen

{Yn|=]10 1 0] 0 Yen
Zin 0O 0 0 0 Zecn (A-4)
Win ] 0O 0 1/f 1 Wen

D4XADITHHEETRERTE S,

HA-10ERERIE. APLAP’ PAASIZEELAEERTHICERINR TWA L XICE
ATEZD, FHHEREOEEBESHNT — Y OUHEOEN 5., BIEMRTHEHP LI XTI LT
UZREICE L 2RI OERSR TR L 2 AP FIRMZ W, BA- 2122 0BRER T,

HA-2 HFEERLAATERR. Tudx )9 ERROBG

FEICHY 2EERAWEERR L FS . ARASIFEEA2EWREERE DA TEER LIRS, =
DZODEZERZMFRIIIZEMTIE, EEBHE HTREHE2EDT.
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CHRTE DS, TO3XAT MY ITREBARATIING A—F LIRS,
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AUy bRETUY 275 Tav 2 7 YERRLIFEND T Y 2 7 ¥ IZREEZ B W IEER
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Uy FORESREICET TWE 2D, HEBREOKTEED D b—RTPNT A—F &ir b, LN
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C31X+C:2Y+C3sZ + Caa | (A-10)
Po1X4PeoY+P2e:Z+Poa ‘ {A-11)
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(C11-C31Xc)X+(C12-C32Xo)Y4(Ci13-C33Xec)Z=zXcC34-C1a (A-12)
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XcC34-C1a C11-Cs1Xe C12-C32Xc Ci13-CasXe X
F=]YcCz24-C24] Q=|C21-C31Ye C22-C32Yc¢ C23-Ca23Yc|] V=|Y (4-1%)
Z

Yo Cs4-Coaa Pi1-P21Xo an-Pngo Pi3-PasYp
EBFEX. (A-12, 15, 14) I F L DT,

F = QV (A-18)
LITPIEETRIETE 2, LEX¥S T, QOETHIEETIE

V = Q'F (4-17)
ERD | REOER (X, Y, Z) #KRpbh b,
A—4 ABASGNFGA=F  TOaI 2 IINGA—-IDF¥ YT -y ar.

WAERRTERL 2 5BAOH (X, Y, Z) &, ZhiICHIET 37 2 T#EFETOME (X,
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. B—FHELIcRWwe oL L3 EEFH W RIEL W,

NIA=FDFY YT b—ya EEELEDL DI, 6 AL EORESLRAW., Bh_FE
WREDNIGA—FERET D nHOREIOWEERE (X, Y, Zi) ERIHRIGT ZHATE
B (Xei, Yoi ) BEEHITHIIE. Caa=12BEIZED.

[N §

(X1 Y1 Z1 1 0 0 0 0 -X1Xet -YiXot -Z1Xa1}[C11) (Xei
0 000 X1t Y1 Z1 1 -X1Xet ~Y1Xet -Z1Xec2|fCa2 Yei
- =| o (4-18)
Xo Yo Zn 1 0 O O O -XnXen -YaXen -ZaXenl|Co2| [Xen
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.
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L2y, Thi
A'C = R (4-19)
LR, RS REITED .
C = (A'A)'A'R (A-20)
TAAGNGRA—=F%FY YT L—arTi5b,
TOY 2 I INT A= OBEbE >R ARTH S, A—TE L% 8 Hb EOREE 2 5

ROPEER (X0, Y, Z2:) EFRICHIBT 70V 2 7 Y EEX . P BATHIUE. Pu=1g
BLZ ik,

X1 Yt Z1 1 -X1Xot -YiXpt -Z1 X1 Pu Xot
X2 Y2 Z2 1 -XeXpe ~Yi1Xpe -Z2Xo2 P2 X2
= (4-21)
Xn Yn Zn 1 'Xann ‘Yann 'Zann P32 ch
LRy, The
B'P = 8 {A-22)
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P = (B'B) 'B'Q (4-23)

TTUT 2 IINTRA=FHF )T L—yarTE3,

8% B 7RER-< 2 kL

B-1 R FEER :

HE EORPIZBWT, ZOEPEICEERERZ AP OERE WO, EOHERY MV EER
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VEORED ELTRESN S, JOL EDFERRY MU, FEHERLZRY) B/ MIBAHERE
FR. COMABAEPEERZ2 T THEBMINS, ZORDZRE TIID I RETEOEGRY
L&, EOEFRTONEWEROERRY ML e T 5,

ERCFEOAERXRE. RO L D&k T,
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[ —ER LR WM EBRA D 3 S EOBEAREOERE (X, Y, Z1) 5.

Xt Y Z a 1
X2 Y2 Zo b 1
= (B‘Z)
Xn Yo Zn C 1
LEE.
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EREIE. BB ZFIEIZED |
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module() {

- E{RALER Y — b -

— fEEDIRE KD BNV — N

rule preprocess_analyze_region {
(goal subject = preprocess; operation = analyze; object =~ region);
&R (region flag = 0Ob):
&P (para.real id = &R, id):

—>

local
&id: integer,
&o: integer,
&para: reall0,
&s: surface,
&t: std;
&id = &R. id:

call para.copy(&P.para, 8&para);

&0 = c.parameter(&id, &para, &s, &t);
&0 = namef(&s. label, &R.label);

call make..region(&id, &s):

call make..standard(&id, &t):

remove &R;

remove &P;

- fvMRIEZERER S B v — v

rule region_remove_small {
(goal subject = region: operation = remove: object = small):
&T (threshold): :
&R (region flag = 1b; area < &T.remove_area):

—
local
&id: integer,
80: integer: .
&id = &R. id:
80 = c_region_remove(&id);
remove &R;

— Fvy—HgEL—- —

— G ST B v — b

rule node.same_face { ,
(goal subject = node; operation = make: object = face):
8E (edge label = smooth; status = 0b);
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&R1 (region id = &E.regionl);
&R2 (region id = &E.region2);
~ &8NR1(node label = region;: id = &RI.node):
8NR2(node label = region: id = &R2. node):
8NF1(node label = face; id = &NRI.up.node):
&NF2(node label = face; id = 8NR2, up.node: id <> &NF1.id):
—
remove &NF2:

— 7FYEa—+ - Yyrs8HL—n —

— EOEMWEER T A L—

rule attribute_tall_object {
(goal subject = attribute);
8NO (node label = object):
(attribute node = 8NO. id; class = tall):
8AX1(attribute node = 8NO. id: class = max_xc):
8AX2(attribute node = &NO. id: class = min_xc):
8AY1(attribute node = 8NO. id; class = max_yc):
8AY2(attribute node = 8NQO. id; class = min_yc):
8AZ1(attribute node = 8NO. id: class = max_zc):
&AZ2(attribute node = 8NO. id; class = min_zc:
((8AZ1.value — 8, value) / (8AX}, value — &AX2.value) > 3.0):
((&AZ1.value — @, value) / (8AY1,value - 8AY2.value) > 3,0));
-
make(attribute node = &NO. id; class = tall):

— EiTT 5 Wik 5

rule link.right_angle {
(goal subject = link);
S8NR1(node label = region):
8NR2 (node label = region: id <> &NR1. id):
&R1 (region node = &NRI1. id; label = planar);
&R2 (region node = 8NR2.id: label = planar; (check_right_angle(&R1.axis{1], €. axi
(link class = right_angle:
((8NR1. id = @, nodel /¥ &NR2. id = 8. node?2) ¥/ (8NR1.id = 8, node2 /¥ 8NR2. i
—>
make(link nodel = &8NR1. id; node2 = &NR2. id: class = right.angle);

— B REHv— v —

-~ FRi&gikd s v -

rule floor_find {
(goal subject = single_object):;
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&NO (node label = object):

&NF (node label = face; up_node = &NO. id):

T (node label = face: up_node = 8NO. id: id <> 8NF.id);

8NR (node label = region: up_node = &NF. id):;
(node label = region: up_node = 8NF, id; id <> &NR. id);
(attribute class = horizontal; node = &NR. id):

&R  (region node = 8NR. id: (check_include(8, center.zc, -5.0, 5.0)));

make(attribute class = floor; node = 8NO. id);

-~ REEWRET BV —

'rule floor..checkl {

}:

(goal subject = single_object):
&T (threshold);
8A (attribute class = floor):
&NO (node label = object: id = 8A.node):
8NF (node label = face: up_node = &NO.id):

. 8NR (node label = region: up_node = &NF, id);

&R (region node = 8NR. id; area < &T.large.area);
—
remove &A;

rule floor_check?2 {

}i

(goal subject = single.object);
8A (attribute class = floor):
&NO (node label = object: id = &A.node);
(link nodel = &NO. id; class = over);
—
remove &A;

-123-



REGION

id = 1

curvature label ¢ planar

parameter label : planar

area : 26267

image center of G : 127.2972 62.75353

3d center of G : 252.8559  239.686 97. 44561

max — min X : 386.6909 120.7851

max — min Y : 369.5614 109.8826

max — min Z : 189.7481 -2,096586

parameter center : 0 0 0

axis : ~0.7068511 -0.7071743 -0.163094e-01
: 0 0 0
:0 0 0

clipping X : 386.6909 120, 7851

Y : 369.5614 109.8826
Z : 189.7481 -2.096586
fitting parameter : -0.5427853e~03 -0.5430334e-03 -0.1252386e-04

id = 2
curvature label : hyperbolic
parameter label : single_hyperbolic
area : 747
image center of G : 123.9438 28,33199
3d center of G : 32.37843 34.72608 222,3838
max — min X : 51,44263 21.57028
max - min Y ¢ 55.01512 23.12253
max - min Z : 239.1526 209.2579
parameter center : 32,57981 34,72585 223.4032
axis ¢ 0.7253217 0.677648 -0.12125

: ~0.6759808 0.7344097 0.6076506e-01
: 0.1302245 0.3788846e-01 0.9907603
clipping X ¢+ 12.51006 -7.575381
Y : 18.59134 -19.37134
Z : 15.42244 -15,39681
titting parameter : -1.277739 4.503432 6.523147

id = 3
curvature label ¢ elliptic
parameter label ¢ elliptic
area ¢ 2445
image center of G : 124.3738 62.505393
3d center of G : 21.72502 24.15719 188. 3966
max — min X : 56.954 5.896306
max - min Y : 59.66125 6.570065
max ~ min Z : 210.4276 162.3969
parameter center : 38.70071 40.20642 182.6367
axis : 0.6653778 0.2768238 -0.6932828

: —-0.4745161 0.8737777 -0. 1065222
: 0.5762872 0.3998513 0.7127496
clipping X '+ 2.028268 -32,30703
Y ¢ 29.79404 -34,72762
Z : 20.69206 -33.79779
fitting parameter : 32.20052 34.12301 33.23667
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id = 4

curvature label
parameter label
area

3d center of G

max — min X
max — min Y
max = min z

parameter center
axis

clipping X
Y
Z

“fitting parameter :

id = 5

curvature label
parameter label
area

imags center of G :

3d center of G

max - min X
max — min Y
max ~ min Z

parameter center
~axis

clipping X
Y
VA

fitting parameter :

id = 6

curvature label
parameter label
area

3d center of G

max — min X
max —~ min Y
max — min z

parameter center
axis

clipping X
Y
Z

fitting parameter :

i 0.7065457

: elliptic
¢ elliptic
: 2107
image center of G :
: 27.65044
: 63.67724
: 60.88444
: 138.7721
+ 36.27013
+ 0.7110399 0, 6854557
+ ~0.6996165 0.7119872
i 0.7041938e-01

126, 7428 120,813
26.70722
10. 40398
8. 28448
95. 13396

34. 56164

119. 2943

115, 9027

¢ 5.102109 -19.03558
i 34.91703 -35, 18373
T 22,35467 -22.17123

18.5179 32.08866 27, 08499

+ planar
: planar
+ 20633
128. 2159 185, 1011
: 108. 1931 101.3539 -2.173159
: 378.6169 -103, 2579
: 368.8405 -105,5782
: 0.65781356 -6, 448548
:0 0 0
: 0.3142947e-03 -0.3255927e-02
: 0 0 0
s 0 0 0
: 378.6169 -108, 2579
: 369.8405 -105,5782
: 0.65781356 -6, 448549

0.6623676e-06 ~0,6861779e—05

: hyperbolic

: single_hyperbolic
: 1100

image center of G :

127.69 153.6191

1 28, 74647  26.55647 79.63181
¢ 64.58838
i 62.61404
¢ 97.5276 64.16317

: 41.31603 38.96064 84.74689
-0.706892 0.331191e~01
: 0.7052914 0.7072338 0. 4883111e~01
i —0.5794127e-01

14. 0951
12.54811

~0. 1114279e-01

i 31.24931 -31.01253
¢ 4,192327 -26, 298686
+ 13.00097 -19,07007
24.56341 21.57879 -25.33438

o -125-

-0, 1567568
~0. 6009069e-01
0. 1523966 0. 9858075

0.9999947

0.2107462e-02

0.9982578



id=1

curvature label : conical
parameter label ¢ dual_hyperbolic
area : 3174
image center of G : 128.0592 183.8929
3d center of G : 24.86456 22.52962 44.75174
max - min X -: 80,08278 -3.743515
max ~ min Y ¢ 79.92893 -9,742094
max - min Z : 71,66796 12.96588
parameter center : 43.80488 42,69652 169.2793
axis : 0.7815384 0.6237198 -0. 130887%e-01
: —0,6238543 0.7814259 -0, 1339332e-01
: 0, 187424e~02 0. 186328%e~01 0. 9998246
clipping X ¢ 4.433727 -43, 14547
Y : 54.13914 -~54, 75561
Z : -98. 11397 ~165. 8547
fitting parameter : -21,12526 -25,81547 63,7983
id = 8
curvature label : elliptic
parameter label : elliptic
“area : 1269
image center of G : 130.0946 208, 8936
3d center of G : 17.68511 12,.56544 19. 05623
max - min X : 62,98518 -5,611519
max - min - Y : 60.61723 -10.90779
max - min Z s 3107167 17.434256
parameter center : 39,31944 36.08895 18.82016
axis : 0.671574 0.5908981 0. 4468889
: -0,648959 0,7602262 -0.301377e-01
: —0, 3575479 -0.2697729 0. 8940817
clipping X : ~4,89456 -39.67568
Y : 46.50382 -47.89105
Z : 25.49735 -5, 498208
40. 74952 50.93709 34.0698

fitting parameter :
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EDGE

id = 1
edge type
length
regionl
region2
end point
end point

id = 2
edge type
length
regionl
region?
end point
end point

id = 3
edge type
length
regiont
region2
end point
end point

id = 4
edge type
length
regiont
region2
end point
end point

id =5
edge type
length
regionl
region2
end point
end point

id =6
edge type
length
regionl
region2
end point
end point

E T

-

jump
23

139 14
141 35

Sump

53

i 142 36

-

143 85

jump

: 33

4
1
141 97

: 158 124

Jjump
17

: 5

1
157 127

: 178 128

Jump

i 36

“111 98

87 130

jump
12

: 200 128
t 211 128



id = 13
edge type
length
regionl
region2
end point
end point

id = 14
edge type
length
regionl
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