202 iﬁl H P S OK R (A R R R Nov. 2021
H37E %6 Journal of Shenyang Jianzhu University ( Natural Science) Vol. 37, No.6
NEHS 2095 -1922(2021)06 - 1073 - 09 doi.10. 11717/j. issn ;2095 — 1922.2021. 06. 14

ETRZR T EBILZNHRH&EEQNTTE

xOH,KTH

(I Tl K2 AR 5380 2= B , K EE 300401 )

i B B AEHRIRG SN, A A TLS 5 UAV 698442 4 3K I3
FEAEY FREATRVEBH IO HEL R G X, Ak 44, aFiEnE
MEMAART BT TLS 89 F &35 B R AFFeAr B o9 AL 7 i, Lok 4Faf 5
FRAFIEAT 6 & 4R35, A A A TR R AR M & 3 X 6g e 7y % 3 TLS 5 UAV 424%
RE ST HFERESRANE L ER RAZRTREN T, HAFITZS
ﬁﬁb BB B AL 0 B = B, P R B IS TR T #EJE/.é’-J 52| Wb 2% 77 A2

FE AN R AR EIR R B R T RRENT 6%, &it 5HAE
,mymllz‘m%#abt,%%ﬁfr#mﬁ;‘%ﬂﬂ$% M F WA BT A G MR E T RERE
RS W&

KRR 2 TR Mo = ZEROCHR AN = RO C A th i i A&
hE 425 TU997 ; U446 XERFRERS A

Detecting Bridge Curve Contour Based
on Stepwise Approximation Method

LIANG Dong ,ZHANG Zishu

(School of Civil and Transportation, Hebei University of Technology , Tianjin, China,300401 )

Abstract; To accurately obtain the shape of the tall curved bridge tower, the digital point cloud
model is received by the joint scanning of TLS and UAV. A curve contour extraction method based
on the stepwise approximation method is proposed. First, under the premise of ensuring the
measurement accuracy ,the optimal setting distance of TLS and the optimization method of target
position are given. Secondly, for the high towers of an actual cable-stayed bridge, the point cloud
data scanned by TLS and UAYV is fused into a full bridge point cloud model using a registration
method based on a spatial similarity transformation formula. Finally, the step-by-step approach is
used to filter the point cloud data at the contour boundary of the tall curved bridge tower, and
through data fitting , the corresponding measured curve equation is obtained. By comparing with the
design value, the overall installation error of the curved tower is given. Compared with the
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traditional single-point measurement method, it enriches the measurement content and provides

benchmark data for subsequent bridge operation status evaluation.

Key words: bridge engineering; terrestrial laser scan; UAV 3D laser scanning; curved bridge

tower ; boundary fitting
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Fig.4 Schematic splicing diagram of two-stations
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Fig. 13  The fitting curve of projection surface
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