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Research on Rough Registration Algorithm for 3D Laser Point Cloud Based on BIM Model
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Abstract: Because of the different curvature changes of different point cloud data, it is difficult to calculate the scale parameters of key features.

After registration, the source point cloud and target point cloud at the same position, the distance between them in 3D space is different, that is,

after registration, the point clouds do not overlap, there is a gap, and the registration accuracy is low. Therefore, we proposed a rough registration

algorithm for 3D laser point clouds based on BIM model. By constructing a neighborhood hyperplane, we calculated the feature scale of key

points, and used regularization coefficient to normalize the curvature to the same level. According to the consistent curvature level, we obtained

the scale parameters of key features, and extracted the key feature points. Combining the point cloud data with the 4-plane basis of BIM model,

we calculated the patch numbers of feature points, and introduced the approximate truth function to estimate the initial position of rough registra-

tion of point clouds. On the basis of this, we calculated the translation vector of the initial transformation matrix, and obtained the optimal rota-

tion matrix in the registration process by combining the convergence conditions. The experimental results show that using the proposed method

for rough registration of 3D laser point cloud, the target point cloud and the source point cloud completely coincide, and the overall registration

effect is good. The cloud drop at the same position is smaller, and the cloud drop of minimum point cloud is 0.004.

Key words: BIM model, 3D laser point cloud, feature point, rough registration, cloud drop

FERSA L, @E BRI (building informa-
tion model, BIM) AUHEAEL T 58 8 (1 & 5L L5 S
WAE T FE BRI, VSRR T A
B RARAL TR S SR, AR, AESERR N
BIM A EL 5 3D oA R A ) s 2 Btk 1 5 AT
SRR VT 2Pk . 4Ot R A REE . &
KRR RR AR, RBAS B S W S 25 (DA . SR,
S DR AR - 2 B HR Ak TR 3 B Ok IR

RGBT A RZ 2T TR IE S E B
{EAEALBE BIM AT 1 22 i 22 (B A I, X 26y
VEAEAE IO 5870 F) H BIM B i A5 ., S e v
R RERIRCREAR" D, BFFEAET BIMRSERL F) = 4
HOL A R HERL R BERE

AWFFE B TEARZR — P LT BIM AR 3D JHOE A
ZHIFCHER L, DUV SR A BRI B ) S 1y
LGSR



- 10 - .32 F i 15 A

1 ZHEt=mEfuERRT

RO A 2 R 5 o AT R
THASCHE SR RAE R, 32 FH IE b 2R H0Ks i e
B[R] — oK, LT G — R il R K RS R R R
TERRESE, MEMRBOCHEE S K S s EdE S
BIM MY () 4 4 TR B EARZS &, TP E AN T4
H, 5IAEEE RS = BRI R 6, LA
IR EERY, TR AR A B RS R, PR AR
SARAPAT B HER R P A e DL R, DT 5 R
S BARA E AR s R HE
1.1 SHEOG A 2 R ARSI

TYEBO 05 2 B SRR B A5 20 1 A6 A5 2 B
B LATTIEAR . 2 1 i kA A o™, 30 o 4 B O
FEAE, 0] DAFEAS [0 s A7 B BRI o5 2 B 2 [l 4k
FIDCHC L, DA S B A = B5His A e HERRE 5, I oaib
SAEHRNIIARGE, RBESENRAE, (RIES <R
THE AR B RN,

WEMWEOT, G S S R — S A R %
SRR DT A, D2 A SR S T R T R
AR (1) JFR s 2 TR — S ) 2 s A )
ST 1) e, D32 a5 A 408 S8l - 1T R T R OR A
K (2),

v Yot Yo
el
b, n WEIRAZEEE; x, WPHTRREG
HIBESEG c, WA g R FPFTEIEEE

TERT TN, X T4 1R j AR T 5 &
R RN -

A= (1)

_Akav
Jok T h
0

X, B

c

A, o, WIRERN TR R KN X, WEKH
BG o by FERAE; e, AERAEA

(2)

R FH AT et A 0 ) i 1P BB T OB A )RR
RE™, 5 AAh
_ Xyoxnl
Jg_dj.k Cr‘/gv (3)

K, g ARREERFEREG 0, W2/ C,
ARRLL g, MFFIERUT

MM R A R AL, BVRFIE S 2 (P
TR SN WAE

%24 5% 4 47
J x
po—e 8 (4)
Mﬂﬁ%

K, g, MBI A, R B NER R ;
SO A, ARAESRJR

SR FHIE WAL 22 508 i R0 — AL Z=AR R KF A
— B KPR R BOCHERF AL R RE | P
SRS AR ESE, )

u,=c, xd, (5)

Kb, f, WS REG B, WRisIE; y, WIESSY
M bRE; dy W EBIE; e, ARRIE A AR R
b, WAWEREG o o uy o qp SPRIRRRIERRIERE |
ST SRR

25 AR U IR 5 2 B SERRRAE 2, A
.

quVOXWV

D, = , (6)
m

b, vy WEBESAEG w, WREUERE; m s
RS ; D, RS A

A0 3 i QR IURE TR, TR AR DG A B AR R AN
SRR, EERERILAERE | V- S R AR
RHRFIER, WIS SRR IR0 B A T B At
1.2 JE T BIM BERYPORLAC HE 00 46 0S4 T

HLRCHER) In O AL T HRE S A 5 2k ML IC M At —
ARG A ORI B, DA 5 SRl R i 2
RN A AT ™, DT RT3 52 A% 8 T 4 v P 1 A%
2, HEME Y AR e M S e L

T 58 DB A I DG BRI R BIM X 2 45780 S BT
THANE , FF AP el RS [|]™, 7148 (8]
PRI AR T LA 22 DA BIM B4 Hh-fke 59) DU SF- i 2

G55 4 78 R P TR 91 SN a5 2= Bt 1 T L]
KFR, PRI NEM BB A = 1 BIM AR Y-
FHRM, B

%:Q@+i}%i (7)

£ s

b, D RIS s, JP TR A2
Bl e, JUTHFIEIN R 2 HORRHEDE; B, o BIM AT
ifs b SRR S, B TR
ol P KB L0 /I O 1 B 2 SCOF- i 7 11
SR BT LRI i, eikalon



F24 K% 40 Fesetiar . 9 BIM LA &Y = 28 3% I AR T AL EC R RS 50 <11 -
}qx):ngnk (8) W(P;.P,)=G,xR,xY,IK, (14)
Wt

K, 0 MREREG w, WREIEF.
30 3 728 4 R IS0 AR A B A BIML AL (g1
AN TR N RN, , B

N,=F(x)xy,
_ F(x) 9)
NZ—TI

K, 9, WA= EBIM A& Z R ; 08
TR P ELRE BR AT i = R AG TCE #, BD
x=T(N,+N,)
N, xN, (10)
Y= 5

v, 7, 2 BIM A B REAE 5 5 0 2 5l Hox iy
FROE S Z R RRECEE B b, AR SREG (x.p) A
WILRBCHERL B AR

BET SR SRR A, AR5 A 25 B BIM AR
AU 4P, JFFRE M R T B0R, 456 I
PRI R BRI B 00 S, A S i ok
P SR LA ) 25428
1.3 HEHOC R 2 LA

TR alEL R, R Py FRREN S PR
ZNEE V- (BT s A M 2 LR U= Wao B =k At
= BIEREIR G, SEBLN 2 A T T

IR VE T 255 B b st 25 22 [ 14 DG e 7543343 D
BH R ZERAESCE, R

m":%ﬂ (11)
A, b RS YR (x,y) AR ECHESL
BEAPR; O, AARIEIEZS R ek AL
H T E A A AN R BT B8 S A A A — — XN G
Fo B, e CUREC R, SIABHERCE o, ,
S R T, H AN
w,=E x@,xv, (12)
K, o, WEBRSHG v, U RS
SRR AR R )R 1y i, X0

@:m%%
A, v, WUSR AL

W fre/NBCHEDR 2 & ME NIRRT, Mk B RcRis
SEUEH 1L DCRE, 56 B o MRS R AR, 1P

(13)

AP, Ry NIRRT ; Y, NP3 5 UK 5
K, A= NI R E W o BCHESE R
TEMIBCHERI IR AL EAG TR B, TR s SR
AR I, S5 SIS B RO AR Y R e
B, RS R R = B A F AR i s LG HE . 2R,
ST BIMARI) — 4RO A~ BRI

2 SEFREIESH

AU X T2 BT X FE T BIM A AR () — 30
R BC SR 0 2B I FHRCR HE T30 UE S5 5E, I8
X He S i 2 A SO P RE AR R
2.1 RN

AR SZE0 LA P = 4Ot 3R i 3 i
TS BARAEBER A . BN S B RaE T
PRI Wy s SR AE 4, Ao DR B 1 2R A SR .
HA R RPBAR K 245100 m, 12 154 6304 S 41

SIS AR T B AL B | AR A v
BB MATLAB 3, R BIMBERI R A . S
B AL FRAN T, LA C S ) S A S B T
AL SIS SRR . BRI A
YO SERIEEANE 1R

I\ T

E1 SEGERE

FEAB LA T IRAAE RN S 2 B s 45
TE LA VG IR T S R ARG 1 0 s
fE s e S R Trimble SX12, @1 A&
SEF IO RO L S S R A B R] , SebRE L oA
SREUIAZ 1] ) =2k AL B o
2.2 LRI

HR Al S BRI G R EE , B B S
(53 HER R 2 mm, R ERRECH 101K, HRER
H70.1 m, VCRECEIE H0.05 mo ARHRETTEREE U FE
5 05 B AR N 4 T B R AN R4 Y BIM
SEARRERY KR E RO s AR R AR A, AT AR AR
R AWGCS84, FEE5H o BRI ER , KR L



.12 - w3 & i 43 4

%024 K% 4 10

Revit RVT #4205 Y o o 285 Wb A o 2 H0dE A
BIM AR A SRV 65, AT fRCHER T, W a
P15 BIMAE G 0] A5 e v
2.3 YRS A ZORLRCHESS R Y b

TE bR SCRME A ARG S BN BB AR b, 2
BT FEA R ARG RG] Ok 1) ASGi2] Oy
15:2) ARAASOT RN LT o3 R T 3 B 5 iox
SR HOL R B B AL . SEER A SR &l 2 Py
N, BRSO I RERE L B 2 T

a R3CT7 ik

b k1

c Jrik2
E2 ZHEkATEmRALR
2.4 MFEEIIEE S0 Br
ML RIA SO EAE SR R e A T, 72
ERSEEG A b, SRR B AL = Y 25X — e
FRAE A PEAL 3 FRECHE 7 i B PERETR . 522 2952
AR Z 0] S 22 IR, AT DLk B R e v
SR AERYE, SCIRAEIRINR 1 PR,

1 AWk sz Bz (728 ) LR g

! V% ZE/mm

’ Jrigam Jrifon ARSI
1 0.210 0.125 0.012
2 0.222 0.133 0.006
3 0.147 0.026 0.009
4 0.169 0.041 0.010
5 0.187 0.033 0.005
6 0.096 0.029 0.008
7 0.106 0.103 0.011
8 0.083 0.100 0.012
9 0.117 0.065 0.006

MG VBB rTLUE A SRR Oy it
fru i, MEGELM K ZERERT I
FJ5k 2, ARSCTTE MR/ E D7 % 2 EH A
0.004, YLWIA ST LAV 757 2275 ThT HEHAD 2 Fh 7
LA, BCHRTRE R, R AT o R R4

5, FESEBRI A A S AR AT ] S
3 & iE

FEHETF BIM AR Y (1 = HE 0L S HER A DT
R BIM BIRA = E RO = R BE R TRA Y
Br, b TRk R B R . IR
AL RERS (e SRS BRI 3D BOEFEAR TR
JERRG, e n] LIS —4E il ZBCHER AR A QTR J& o

SE A

[1] KA KRFE, Lok, 5 ROHIL SR = 4t 5 F B
ik [)). BR#ER,2023,43(12):139-149

[2] &4y ATAM, B A, F AT fERSEENY
S EE R K] ASHURE A S fdn TH K ,2023,65
(12):45-49

[3] EER, 5 8B4A,EE AT WHIAICP# & =Bk %]
o5 4098,2023,53(12):1935-1943

[4] EER,TRE,BE, 5 AT GPUMFTICP S =Hf
FEAF R[], A e T Ak X 52 3R (A BAH51R),2023,46(11):
1501-1505

[5] Seaktk, ZESLBERF KA T30 55 5K A8
Beofe oy k()] i A AL BT 5 B 5 4R, 2023, 35(9):
1323-1332

[6] ZiX Z, Dan D H, Zhi L. Point Cloud Registration Algo-
rithm Based on 3D Shape Context Features[J].Journal of
Applied Optics,2022,44(21):321-324

[7] R4, &3k, FEM, 5. SRR T o FREAYD
BEBUAE[T]. M ,2023,48(11):181-188

[8] ARk, A dy, B, & A TAF AR B 45 & KD A Bt
ICP & Mg & = fe 77 ik [1]. #H 3R ,2023, 50038 F1)):
260-264

[9] #AFE, EEZ P EX,F LA TFTLMKEAHYNDT L =fE
FE[I]. AUy A ,2023,40(11):306-310

[10] KX, 422 A% 5. LT AGConv B 3f 43 AERG 2 4549
SR AT, 2023,49(11):231-237

[11] E4%, 59,5k, 5. =g d AT RueMmin 5=
HIEFART R[], I T K5 5R,2023,47(5):692-698

[12] ) AT, Z%m, e IE 4 AT X4k S ffe R — 50
89 BA B A BUE]. R R, 2023,43(12):150-157

[13] Wbty AU, fMER. A TEM A CTHIF I S mER
H[J]. #oRS bR St ,2023,60(22):121-130

[14] 33, ZEM, T50,%5 —FMA L5 @y S =ik
AW 7 [, 3BT A4E B, 2023, 21(12):43-46

[15] 33,5k Bk, AT ICP B Sk 0 = 4eig I R &
FRI[I]. I 7 E43 4:,2019,17(10):65-68



