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Prefabricated Building Component Recognition Method Based on
Improved View Clustering

LI Zhimeng, LIAO Weiwen, HONG Xuewu, ZHANG Long, ZHONG Wen, ZHAO Jian"~
(School of Control and Mechanical Engineering, Tianjin Chengjian University, Tianjin 300384, China)

Abstract; In order to realize the intelligence of the production, storage and assembly process of prefab-
ricated building components, an online recognition method based on improved view clustering was de-
signed. By adding label information embedding and label information solidification into the information
bottleneck algorithm, the traditional view clustering algorithm was improved into an unsupervised pattern
recognition method which could be used for online recognition of prefabricated building components.
The method was tested on the real data set of an industrial construction company in Tianjin, and the ex-
perimental results show that the model recognition accuracy is above 90% , which is superior to Softmax

neural network, support vector machine, Bayesian network and other supervised pattern recognition
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methods.
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Fig. 1 Algorithm structural diagram

L / %"m%p\
' /10 \
— A B
= Am "y
A . k \\ ‘ -_ ' //
Mo oo
i Ymy N
i AR SERPIE:] SURFHFE —
%
7
'13[5] * 0 0.063 - 0. 05 2 I
s W Rl N ey %[003800-006133 00025}{3 0 e i
005005 003 (24 3
LY P
fis BB % BEA 4 Aip () ST HE
5 RSB R 5 5




10 Wodb TR R ol (A R OB 2 R

2024 4F

1.1 BEGgfaE
L1 ERIKESR
R T REAR S 22 0 T B v U M
SREUCA R T ok AR AR BLAE Tl 3037 R 4R 1 1]
BHRIUREE . AR E 2 0 R 1L 8 45
FRIY SR JE XTI R A7 I AR AL B8 7 5 £ 7 A
BIREAR R R ARG B, ER ARG AR RE
H3MEEME, R .G B,/ HFRa 6 S 5
MG EAE, vl T 2R | MR R A
I=WR+ WG+ WB (1)
KT HIZAR R WK EEAE, W, W, W, 3552
R.G.B MAUE, L4 W,=0.299 W, =0.587
W,=0. 114 B} KBRS A
1.1.2  EGE4
T B AE B B 2 i SR AR 1 G A R
FEARALRE A B e 3 R AE B D 55, SLRg kD
SPGB A, (A (2) Byt 22 (8
ST EUR I MR (L) AT S 7
i,j 7T oA A dee e P A (R A 30 v (B R R (B R
ML AR R RT3 8 R 200%250
BRI R MR T i, o e 2 )RR 4 JROR U]
SIHTHR LT L FL A
fi,)) =w,p, +w,p, +wps + wyp, (2)
Aep(i=1,2,3,4) HEIME W POMEE S w,(i=
1,2,3,4) J45 s AEL,

1.2 SURF $#E$REX

ATSCRI ] SURF B3 2 R S AR YRR AE,
AR R () SURF REAE S S 0 A7 B FRUBE
LRI R Y RRAE SR 5. i1 T SURF %7 1E R
A RBE J7 AR W' BRAS Ak KA 56 72 Ak e
Fr—E MRE ;5 SIFT F#1EAH LE , SURF RRAIF 3
JE EATRKASZTE A ] SURF 41k REAR 4 4
AR BN,

T JEHI ] Hessian JH B X G R 4R AE 51
R, BB 2K 5, Hessian J5 FE 1751 2 4 1) 10 {8 A
INJEE TG R RO B R, [ T AR R
G ok iR AE S B A RUBEANZ 14 SURF Bkt
i fr 7 3 5 T (LOG) 5 Hessian %5 4751 2
THEAEEA RIE T A H Hessian %6 [ 4751 XK
R AR A A R, Hessian 5 FF 2 —
AR EUR Ry AR AR AE T PR RUEE A5 1 — B I
Bk, € L h(3)

L, (x,8) L,(x,5)

ML®=LA%& L, (x.,8) 3)

L H(x,8) IR SRR, L, L, L, A
IR UG MR g (8) TEAA T n I B85

I NIIARS 19 22 53 e BB I S, TR AR B
yy ey SATT I MR (590 D, D,
D) AT HEW L, L, L, 25, MHRE
B ER T Am  (E, WIEREE S I H—A
15 det (H) 7245 0 SHE S, Tl 20 (4) T U5
%5, Hessian Hi AT 51 ZAOMERF S, 4 det(H) >0,
RUZ AT A AE A

det(H)=D,D, - (wD,)* (4)

Ko A RE HAE S5 RE 6 G, FEE N
TV U (RS T AR R T A R 22, 7 SE B Y
FHh EFE 0.9,

I R R G T UR AR R RN 3 A 12 )2
B RBEEMG , LR A RO A S B RRAE 23, (RIS, 38
Tk USSR RO R e S0 0 R o, A A RUE TR
ST TR bR T RRAE SR AU S Y
FRAE A 2ot B R R AN AR B R . 7E 3x3%3
B RRIN THSRRAE 5, 15 20 12 2% 1 B RRAE A
FHALE

PIRRAE S e T F 5 65 SRk (s R AiE 25 B
FEREE) PR ZE W Haar /NIE IR 45 B RFAE 550 «
oy J7 W gma R, Fe 2, BEMRRIE SR 2
—A~ 64 iy, w5, FETIH— AL 15 RER
FE %) SURF FRAEH IR 0] . 30 SE 4R A 5502 R
HA MBSO O SRR m i XS, 8 5 22 k-
BB RIS G

1.3 kHERE

k- PE IR T I R o A o i) — b B A
G5k TR, T A 2R B, G
VR RIE M e Ty 58, A1 T 1 B
BERE 2% | FI BRI AR R ) A, AR SR AT k-4
(LR ZE Y 7 1k X R BRI R AT 20381, LS BB R
ORI S FI AR

TE k-$(E R KA, B R R 2 gl £
BEHLZEFE K A B sV 0 06 i R o, 4R
Je 38 13 R A v B4 A Bl A AP G I B
Ve BE AR R S Z e i3 5 T R b 2
MB35 i(i=1,2,- K)KC PA N, I
BEAR x, S €, P RT A REAR R (ES m,, 85 5
(5) THA A Bl s A BE, IFRZ S (E A
MR .G, EREZATH AR, BRI REP.OA
PR AR B IR B BUE 15 AL



5

AR T SO RER R A e U SR R B D7 7k 11

1
mi_]\T‘ij <5)

1.4 EEMRTEGSE

2 BTG W R AR AU 5 S — ik,
SR I 38 Ao ) g T T AR I (L B S A R o A
Fie IR — 2 B9 X (B AT BE 1T, 49 B AS [F) 47 AF AR A9 450
RO A . T XL By RO L AR SRR, T
I AR R B RRIE S5 B, 18 75 2 H 7 K]
HATIH— AR B A A HEE p (x,y) o

s, UG BOM SR WIS 43 1 B %
p(a,y) PEPEE BB RRAE , DL SE BN EE G & 8K
BUNRA 2, RS B o B =K,
TEHAG B & ny B b a7 4028, BAG Bl T
PIABERLAS 5t 2Z 18] i A DG 3RO T BTG 41
5% QNG Z AR R, BAE Sk
T p(x,y) SPAIFRA p () F p(y) FEFHIAH
WRRRE , BAR R 1(X, V) AN

X9 =3 3 pleylog 252 ()
* Sy p(x)p(y)

A p(x) = X pley) p(y) = X play)

TEAR BBV 2 | A SCGH 1 fie KA FRAE AR
o T 5EGEEE X WEFR 1(T,X) , [R5/ M
T 5 HAER Y WEARE I(T,Y) S20 B A
PR, DR B B OGN R R R, DT A
ORI H BRI 5T 2500 e L A -

L lp(tl )] =I1(T,X) -BICT,Y) (7)
Krrp(ele) sRIE MR, R B S« B0
SN DRRITTREME B e (0, +oo ) KU T H AR
S48 FRAE

SERIIRIE R AEL b, BEPLRI LR IE T #9040
A S 1T, X)) R0 LT, Y) HEEH T
o3, BOET TR (8) .

p(t)  =BpglpGix) 1pGI0)]
Z(x.B)"

Arfp() =2 =X p(o)pila) , plylo) =
5 S 1) 2B S AR
ﬁ( Dy, +& Kullback-Leibler /& ,i‘l‘%:ﬁ[ﬂ::

Dy, = P(ylx)log(P(ylx)/P(ylt)) (9)

i 3 Jensen-Shannon HEE FIWr p (1 1) BYAS
b, X R AR B R AL S 5 p (X)), 5 LA
3745 p,(x) Fl p,(x) Z 8] Jensen-Shannon ( JS) HL
FEH

p(tlx) = (8)

ISulpi.p,] =H(p) - 7 H(p,) - m,H(p,)
(10)
A 0<m, <1,0<m,< 1,7, +m, =1, p=m,p, +m,p,,
Wi H(X) ==Y, p(x)log p(x), iHidikA7,
BARH p(ilx)

2 ET S BB E RS %

R RO S 1 A R o 2 vp A S i
VeI, B, il 51 A B BAREAE Nt Er L
e R R B 5 RAE S5 M RE B, Tk,
AR SCR AR B0 250 i B8 5 de BL AR R i I RPAIE
R ME T 5 B RS T Y B EAR S A R0 8
DIUAAR BOF R B OGRS B, Blm , BUIHT B AR
oA IR R AT BUT ORIt — 28
P o R ERRRE . A 2 R SO RAS S LA
SN £ P TR 7 0 AT RS BB A0 46 1k DTk
AR RS A

WARRE PEBHE FEiRE
=X T t

x—A @
)fzi ' .—' {z

Wy e e @) Ly
%) . ._. i
“—@ @

K2 ek rfR B EEs H

Fig. 2 Improved information bottleneck structure
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