ol ol RILRAEAAR (A ARBEARD) (RE30) Vol. 61 No. 6
20224 11 H ACTA SCIENTIARUM NATURALIUM UNIVERSITATIS SUNYATSENI Nov. 2022

FEARPL G IO AR 8 B IR W 5 i

AHEFN, Hikd?, T

1. PLRFMEMRFIR, ] &R RI| 518107
2. ML E TR PAZEFIR, AT AL 310018

i E: AU ERR RGO EAWAR I BRSBTS E, AT LR R 4k RS b g TR
FE.. FIHEGAE B SHOEERME, CEHRE TR G S BOGRE I . 207 ik5E T Bis Py
RN I IR S, 37 T HARX R0 AR R AR AR B = 2 23 [ A bR A 5 45 07 vk, S T el 1Al 45 A fi
FREWEIIAT: 55 Hh Xt B AR MR DURFEAY A s AL M . Fe ), 382 S8 45 1 A 1 Sl Ak s 28 TR W J vk EA T T 96E <
S EE AR 22N 4. 6%, FF HLAEAS R WD E 25 - #RRE NS SR AR Fe e i W 25 4 .

KEEIR: MRV SR ; AIVLEOCRE S B RS

FESERS: vsle  XEERERL: A XEHS: 2097 -0137 (2022) 06 -0123 -06

Surface subsidence monitoring method based on camera and laser fusion

ZHENG Yefeng', CHEN Hainan*, HUANG Linchong'

1. School of Aeronautics and Astronautics, Sun Yat-sen University ,Shenzhen 518107, China
2. School of Information Science and Technology, Zhejiang Sci-tech University, Hangzhou 310018,
China

Abstract: The image contains rich scene environment information. The laser has excellent ranging ac-
curacy and reliability, which can be used to supplement the depth information of the scene in two-di-
mensional image. A monitoring method of camera and laser fusion is proposed by the complementarity
of image information and laser in this paper. Based on the target plane equation and the deflection an-
gle of the camera field of view, the conversion method from the two-dimensional pixel coordinates of
the target object to the three-dimensional space coordinates is established. The automatic monitoring of
target surface subsidence is realized in the health monitoring task of infrastructure structure. The pro-
posed automatic surface subsidence monitoring method is verified by experiments. The average rela-
tive error of the experimental results is 4. 6%, and stable monitoring results can be obtained at different
monitoring distances.

Key words: surface subsidence; structural health monitoring; camera and laser fusion; photogramme-

try; image processing

OB BREE . WRR . BRESFRAL G E R FENRAMSIEM, AN R R Y R DR
PRl ab o S PN i S7AR 8 2| DND/SR 127 NN L1 O (9 2y & 7 N L 5 (O R U/ TN P
RIS L AR AT R TR AR R K BRI R TR L A5 AR IR AT TR Y

« FRBEHE: 2021 -12-21 FABH: 2022-01-10 MEEZBHE: 2022 -05-07
ELWAB: WA RRER S (JCYI20190807162401662) s IRHIT I 54L& JRRHE %37 (KCXFZ202002011008532)
EE R WEFR(19984E4), B BARFAE: SHEFEDN; E-mail: zhengyf56@mail2. sysu. edu. cn
BEMEE: M (198048E4:), B ARAM: A+ TF; E-mail: hlinch@sysu. edu. cn



124 iR R (HARRRARRD (FR9E30)

%61 4

AT R 1 T AR AE o R T R R 5 A (1 U R
W, FEFIE X TR B 1) B AL AT S )
WA FETF A AR 42 3 A4S Wi Oy vk . Bt I
BASA S BB, IR L ORS B L S AR
FoE AW T o BRI & 7 B 45 3L T GPS $
AR I 8 R RN BT R I o s . GPS Wiy
21 BB G A KA B I EAT W, A5 A T
5 A S M R AR R R M 2
e FL 7 1R FE RS () R

B, B B I B R T R T RO FE
ML &7 0 3l A A B A S % . Tkt i
U B AR B A AR
(R, HR T 5 S A 3 A5 AL R IR IO 28 B A5 DN o 1Y)
WEA R L, IF EUK LN e M AR AR T2 i |
TR 4 1 DI R IR AR DR Wl o, ol
BEOI RS R TR B IR i . THRIESE Y 4t T4
FEAL B AR Ef 16 I 2% B A5 I o P WE A RN v, IF
FE R T R T 45 A4 190 o 5 6 A ) 59k % ) 5
RGN HAE T BRI R TORE AL
PLHE I 2R 0 0 AR 3 Ak QTR W Oy v, SEER T
BIE R R TTRE NI . B 4 Y A SRR
BIL 80 1o ) 67 8 5 R A BRI S sh 0l , 44
T BHG ML bR 2 AR

A B3R I P AR R, X B
JRE R, B AR B, BRI B A
RFBZR B m ", b, RFE—FMIF R ECR
ORGSR L BRI A
Tr ke ARSCEEM T —Ff 2 B 3R ALF B2 B0
AlA 0 M DR IS T vk, IF HAE S N BIIA R
RO AR Y IR ELUCRE R EAT TSI, A S e
YSUE TIZ O a4 T

1 Mo R UTFREI s 1Y A HE 28

M 2 LR s I 532 R B AS L5 SO B 5 1)
Tr AORRBCA AR AL S R . BB HLR AR KRS
BUR, WEHRAE Bl fe s il LE B . Lk
WO SR A B B 15 EOR b 2 RS AR B b 8RR A TR S
BB

ARSCAI R Tk h 3 A O HARK S
ﬁ%oLﬁﬁ?@%Lﬂ&*M%%m%%M@
R AR BURF IR AR S, BRI I A DX el v T L K
FAR 15 2R A bk 5 @Eﬂ?lﬂmuoﬁ%&ﬁ
i AAR XA RS R, 45 G Ot ES Mt

B AR R FE R @ HbR bR, B

A OEHEE, 45A M5 A B bR s R,
B HARMER K AR B JEAT Y B 5L 0, £53) H AR
PG = ez ] Aa s . HARINE 1 FR .

| BAFRgIRS | = | BRRREER | — | BiRliRR |
) 1y

|

G TiF i 3 H0

P TR Iy 12 1) S A HE S
Fig. 1 Overall framework of surface subsidence

monitoring method
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Fig.3 Diagram of field of view
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Fig. 4 Diagram of coordinate transformation method
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Fig. 5 Monitoring prototype and scene of experimental equipment
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Table 2 Camera field of view angle measurement results

F%  Hmm  Wmm  [/mm a/(°) BJ(°)
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Table 3 Measurement results of five groups of settlement monitoring value D' mm
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20.78 21.87 17.54 20.75 21.33
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ek 21.28 19.59 18. 16 21.03 20. 98
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22.32 19.75 19.75 19. 44 20. 40
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Fig. 7 Settlement Monitoring value error
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