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A rectangular polyhedron is a polyhedron whose corners consist of three mutually perpendicular faces.

In the

present paper, we consider the recoverability problem of a rectangular polyhedron from a given labeled line drawing

that has certain special properties. Here the labels attached to junctions signify the 3D structures around them. Since

the orthogonality constraints are quadratic, that is, not linear and it is hard to deal with, we relax the orthogonality

constraints into the parallel constraints so that they become linear. Then our problem is changed to the recoverability of

parallel polyhedra. The recoverability of parallel polyhedra is reduced to the existence of a feasible solution of the linear

programming problem. Further, we prove that the recoverability of parallel polyhedra is equivalent to that of rectangular

polyhedra by constructing a label preserving affine transformation from a parallel polyhedron to a rectangular polyhedron

under the suitable conditions for angles between lines in the drawings.
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Fig. 1. Four types of junctions.

EROESS TR ERCRBSh TV A4, %
NEWELHEZHNTNS 2 R EETIE (R]) &



e A MR S ARV A =R 74

(R2) Wli7=E B, 22T, AT (RL), (R2)
% AT SHRED O OEICATREME A E A 5. KRB S (H
%) SHRDPE TR TH B &1, TOMEHDH 2 (A
R) ZHARDEELZKNIZ—HT DI L E2 0.

3. fREO NI

R (R1), (R2) % A7 T8IC LT, 3 AHOE
DHER 75—/ HMTEEL 1,2,3 L BEOY, The
AL, 28, 38E IR (Fig. 2).

1 2

Fig. 2. Fork coordinate system.
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Fig. 3. Visibility conditions.
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Table 1. Kanatani’s labels.
Junction | Label ¢ Label p Label s
Uy (010) (010) (000)
Ug (001) (001) (100)
Uy (010) (010) (000)
Uus (110) (110) (000)
Ug (100) (100) (000)
ur (000) (000) (000)
ug (111) (111) (100)
Ug (011) (011) (100)
U1 (100) (100) (000)
Uu11 (000) (000) (000)
U1 (101) (101) (000)
U3 (001) (001) (000)
U4 (011) (011) (000)
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T T4 VB (x) DEET B R0, O
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T 5.7. SREARE (R1), (R2) AT L &, o
NTPATS R D ERRD /AR T Vi Hpg, gk, 1)(k =
1,2,3) &35, pup + quq <0 D3 D 32D,

SR, TV p DY (111) THD K57 1 OIS
HUTEHEZRT. OX1 TDF ) p DEGE S FEE

THd. ZOHIEIOHD 3 ODMPDEE %
1 =", 1), Ph="(Ph, 45), P = (Vs q5)
EITBL, HiEN I — IR THBEI NS

P+ a4k <0 (k#1) (21)

MDD, Fhz, T pH (111) THDZ Lo
TR UZTHERIZB W T I RTOABHLITEDI L DT
3DDEDAFAANT "MVIE el rh vl >0 %2 HWT

(P, d,m1), 0y, db,15), (P, by 1h)

ERINB. £oT, RT MIVOIEE % Y12 Az
g

t(p/h qll) = 7"1 t(pla ql)a
(ph, g5) = 5 (P2, q2),
(05, 45) = 73 (D3, 43)

ELT&W.
RS UL

ek (21) 260ET, v,y >0

o+ @ <0 (B #1)

2135 0

EHL 5.5, 5.6, 5.7 bbb LRMIDE-RTH S
ROTBEBESNE., ZOFHIZKD, EXLZHAL L
TOETCATHEME DI 1% 4.3 i TR 72 & 5 2280 Gt i
MEIC &IN5,

EIR 5.8. MUHEIAELZ LMK U THEHILATRETH L Z L
DO BB EMIEN (14), (15) B2 LD 2 TH .

6. &

AT, ERZHED 556N EEEFORE
Fie LT (R1), (R2) 2flt L, Z OME %K DR
DERZHKE UTOEGHREMEDOHEMEE Z 2 72
9, ~MBOZEERDHEIZH SN TV BIRED HIEI
BT Huffman-Clowes 34 7 )LD H b D IZER L HAK
OEAMETHOW LN EAD T X)L E HWTHEICEE
MEMTHI LTl IZ, HOEXEEZZDEED
FBTET LHIIEMERD 2 A 20TV L VWD

e BB S - vH O B

(44)

ey

I7 PR

e

T, ERMEONRD VIR E L T, EoLarREtEo
I & AR IS S ¥ 51T, R (R2)
IZBWTEIR X NS AEFIRNZHAWS Z 212k, Hix
SN TEREZERSTERIZD DT T 7 1 VEHRT
HoT, FINNVEHEDLOIREDVHEETE S I L ER

U, 2T &iz&b, R (R1), (R2) % A7 3k
ZOWTIE, FATZ IR U COERTATRENE & B % H

R& UToBE G et idFEICR D, ERZHARE LT
D TCATREME DY 2 AE MBI s S B TS Z
EIMTEBHZebhsb. —HTRRXDFETIE, &
BOERLZHERDOEREZ ETHENGE A onlzL &, Hit
TRONDERLHKRIETRTHUAE Z[MNT VWS Z
EEIRELT, HEILHREDEREZED D LRV,
ZOREEPRVEBNBLOTH S, ERICKBEINE
BOLHROME NG 2 5 N7 HEZ, T OMEN S D
BERLZHEE U TOEITRENEZRU 5 2 & I35 R OH
ETh5.
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