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Bl hP=2c;+ 2¢5+ 265+ 2¢5+ 3¢5+ 3cd + e+
5¢h, FR AHHE 2R AT LIANE . 7EK
H, 2-cell HAER /R —Fh £ HTAAF , Bl 2-chain 7 1Y
ABABER 2.3 4.5 P B —, K 421K 2-cell
Y 2-FChain 2

/lfz(K, G2> = Zgécg = 2¢h 4 3¢k + 4ch + 5S¢l

(6)
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P, G6,={2,3,4,5}52:€ Gy, j kom ¥B/NT K
Y 2-cell fY) B i o

B T8 SRS SO K 3-cell 71 P
2= R 3P G S, AR E IE 35 RIR 3-cell T &/ 1Y
FIUERE o B — > 3-cell BT [R] B 4 HF £ Bl
S, 2 7R B ALY 3-cell 7677 A F @ T ok = L fir

T8 DU e A S 5 = R LA 3R U &R
B R 3k, KR
it
hé(K,GS):sZ:g"cgzs ngc‘% L
Zg/fc‘é

cit i+ 2+ 25+ 3¢5+ 3ci 4 -+ +mch
C3+C3+C3+C3+2(‘3+2C3+ +]CS (7)
mey+mei+ mei+ -+ 4 mch

{1,2--m},g,€G;

=1, 2}, g€ Gy

{m},g,€G,
Ao, s B — @ R AR R X — AT )
[$508 L, 3 B0 1, H—AH1 Ao
L A IR O 8 IR T s AT DL A A A AN
i J& M & % 89 3-FChain. s, Bt 1 i} , G,=(1,
2-+-m}, g, € G, 3-FChain 1 28 B £ R 7RG 3%
$oss, 1w, G, ={1,2--+j}, g€ G,,3-FChain Hh
() 2R B 7S B 2 B s, LI, Gy={m },
g4+ € G, 3-FChain 71 1 2 BUR R 7R i (19 B 55
hy(K,G,)= gids(

11111

2 1
gyt o — gich

K, iRy 5aMAIE, & gi=g/ M
SR TRE—F W o SR AR L g)
g5 A FREY 2-cel U Bl il — A~ KR P Y 3-cell,

K5 7R T H LOD6 g1 LODA 7R, 1€ 5(a)
JE WA F R B3 1] 8 3-cell; [/ 5(b) & & 5(a) &I
J5i 19 2-cell, T A7 2-cell /) 22 [a] #4552 M\ 3-cell (1) P HF

ci)t gids (c3)+ - + gid, (s
o)t Fgi (= — bt et =giestgies et gich + gich — gich—
—glch+ -+ glicl (10)

2.3.2 LOD5# £ &,

LODS5 5 LOD6 B X HI7E T 1/ # A i 22 X 43
YR ARG, B LODS AN T 2 X 4y
2-cell BYiE X . 7EMI#E LODSHE, E 6l LOD6 1 &
B K, I8 K 2-cell i & PE#E B 1. 3 £ BR
2-FChain #b , H filh 3 4~ 4 & 19 & 858 A A4, W
2-FChain 28 A .

WK, G)=> gcs=cit i+ -+ (8)

2.3.3 LOD4 &5 & &

LOD4 £ IR 1, — P af it j— A4~k 24 B[],
A LOD6 & F [l — 7/ By [l 4 JF A iR
LOD4. E il LOD6 B &I K, 1 56 K i 2-cell
) 2B B 1, W BR 2-cell B J&@ 1k, SR 5 & I R
J& F T/ — ;1 i 3-cell, Xt T )& F[7l— P (AT B
A 3-cell ¢35 ¢, A A AR, W 3 ] —A> 2-cell ¢50 ¢
53 W A 3-cell AH XF & m] A8 [, B o(ci, cb)=
—o(ch,es)o PHIL, A XA HE 40 ELIE F 7 — 4~ 7
1 3-cell ffi FH i B30, W) 3-cell 19 R B0K 1% 3 45
2-cell, AR ULk 3-cell & FH H 2 BOHI [R] 1Y 2-cell B 9
FRIH L AR i1 5 s ) 5 RO [R] Y 2-cell ARG
LR 7ELODG6 BeA F, 4= (7) iy s=[1,0,0],

W LOD6 1 # 3-FChain h4( K, G,)=>" gich, Xt
1% 3- FChainﬁFﬁLﬁ%ﬁ?ﬁ%@J
ds h/ K, (J) ng 3 5((‘1)+

gs s(fa)++gs 3(&) (9)
HH I AR B 2-chain 2

=gl (st et T+ )t gil—ch—ch+ -+

gg CZ + oo +

NS . Gyi={10}, I BIA> 3-cell )@ T — F .
& 5(a) 1 3-cell K — A 3-chain, B ho( K, G5) =
10cs + 10c;, Hovp | ci={c3, 3, ¢, ¢l eo, e}, o=
{c3, 5,65, ¢8, b, — e3' o X% 3-chain ff F 1 5 57
T, 0:(hs (K, Gy))=0;(cy)+ a5(c3), A WL 1y
2-chain( WL 5(¢) ) A -

ho(K,G,)=10(ci+ i+ cd+ i+ e+ e )+ 10( b+ + ch+ e+ ol — o' )=
10(cs+cE+c+cd+a+es+o+ S+ S+ ) (11)

TEAH 3 B8 F 5, 3-chain #% # 4 2-chain,
TE1Z 2-chain H , B A A [7] £ 20100 2-cell B AR Fl L
F R Y 3-cell, (H iR & H I B 3-cell, 75 2
2-chain H1 /R — S Y 2-cell fi B b3l LA T4
BV B K 3-cell, 1 SEH 2-chain H & B

[A] i) — 2H 2-cell, ¥4 A 55 — 4> 3-cell ¢t B b 5
WIS N1 2-cell ¢ 2Z 8] A ME— 3 Y 1-cell, ¢
FEAE oy LSS — AT, A YTBE ;5 o R E
I — B, B o (el ch)= 1. KM, Fﬁﬁz‘i
KB e 2 R Tcell ¢ (£20)
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o(ch, c)=1Ho(ey ', ci)=—1, AIAHBFA ¢, 4
XF T H AL Y 1-cell & W AR R, I8 4 c; 5 MK B
et A ey R AT AR R A AE X 1) B o (ch, cf)=
oy ed), JX A 2-cell th ELAT AH [R] B 46 X 22 1) 5
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[« — "R IR 1% 2-cell 5 3-cell By A2 1A A I . 4 2t
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BOM AL LOD4 (9 3-FChain, X & 5 (¢) F 7% 11
2-chain W A i1 L5 7“5 57 )5 5 5] 3-chain A,
(WA S(d) 8T .

1
&}

(a) LODG6 /13- 1

@ -
5

CZ g

/,,/ /

(c) 2-ulE 5 T% (d) LODA4/13-Jfu 1
K5 LOD4 WAL

Fig.5 Generation of LOD4
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2.3.4 LOD3##HE

LOD3 £/RHZE, N T 4 i LOD3, 7 #
LODG6 @ F [/ — #6219 55 (8 & 5, BE & FF bR g
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3-FChain i i1 A8 F AR A S 20 A L
2-cell ¥ 1% i) 2-chain, FXF 42 49 2-chain i F |
NIRRT N BB R 1 2-cell“ B8 /7 R
JZ 25 (8] 1) 3-cell,

2.3.5 LOD2###

LOD2 & — 4 £ /x )2 45 1 3D # 2 F
CEEAUH AR IR LOD2 AL & g
(9 3D # J2F 1 B LOD2 " Ry 411 5 b 1) 45+ 1
3D JE W E . LOD2 & 41 & LOD3 . LOD4 il
LODS5(8; LOD6) 7E 4k 3D ¥ 5% T &84 , 7] i
i AR AR I LOD2 &%, 4 5 HGxX 34 LOD
() 2-F Chain, I 5% 00 1 (4 2-cell, % 4% 2-cell B &
LOD2 71 ,

2.3.6 LODI1##

LOD1 R, A M LOD, F 206 LOD6
J& T TR — 18 (%) B 1815 91, BRI bR e 4 [ e g o 1)
3-cell, [FHEEH LOD6 B EIE K, 564 K 1 2-cell
9 R BB R 1, -5 01 S8 F IRl — 1 i 3-cell. 4
K (7)) g s=1[0,0,1], W LOD6 H i 3-FChain
W (K, Gy)="> gicto %1% 3-FChain i F 1 5 55

F A B R B 2-cell # % Y 2-chain, &

J&i L B AR B 2-chain {f F b 31 BV R L AR
1 19 2-cell* SE 4" B A /1 1 23 6] 1Y 3-cell,
2.3.7 LODO#j# s

LODO 7R #5049 FE IS, B i 28 509 (A —
MIJEZNIE . ZHl LOD2 X 1Y 2-complex , Ml
[ HAb A JZ #Y 2-complex, (VR 5B — 2 56— 2
9 2-complex B 2 LODO X} i A 2-complex.
2.4 LOD KRR &t

ARSI R R LOD, B I 2 E I M1
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JEIFZ AR OS5 B0 OB A LA img
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A 3D LOD Conceptual Model of Building with Indoor Spatial
Structure and Its Generating Method
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Abstract: Objectives: Aiming at solving the problem that the representation of level of detail (LOD) for

existing buildings is mainly external and seldom involves the internal space objects, a conceptual model of

three-dimensional (3D) LOD for buildings with interior space structure is proposed. Methods: The con-
ceptual model is divided into seven LOD levels: LODO-L.LOD6, and the LOD consists of footprint, 3D box
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road network, so a large amount of redundant distance information is eliminated. The data points and road
network data that meet the pruning conditions around the query points are pruned. Therefore, the increase
of road network scale has little impact on the time cost of the algorithm.Conclusions: The proposed algo-
rithm can directly deal with the nearest neighbor query of mixed data in the road network environment.
When the number of data objects and the scale of the road network are large, the algorithm has obvious ad-
vantages in central processing unit running time and input/output cost.

Key words: spatial database; road network; mixed data; nearest neighbor query; space filling curve
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model, 3D floor model without sides, 3D floor model, 3D room model to 3D room model with semantic in-
formation such as doors and windows. The spatial details become gradually refined, which enriches the
theory of LOD for building interior space. In order to create LOD models, a .LOD generation method based
on boundary operator and co-boundary operator of cell complex chain is proposed. The method introduces
three concepts of cell, cell complex and complex chain from algebraic topology, and LOD is expressed by
cell and cell complex. On the basis of LOD6, boundary operator and co-boundary operator are used to
generate other LOD models with coarse spatial granularity. Results: The research shows that the proposed
LODs can meet the needs of outdoor and indoor multiple detail representation, and the boundary operator
and the co-boundary operator can convert LOD6 into coarse LODs. Conclusions: The research provides a
new method to create 3D LOD of buildings with interior space structure for 3D city model.

Key words: building model; interior space; level of detail; multi-scale representation; cell complex; cell

complex chain
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