View metadata, citation and similar papers at core.ac.uk brought to you by fCORE

provided by Xiamen University Institutional Repository

F¥RRIS: 10384 SRE Co
222 23020111153060 UDC___

£ F o’ X

BENIE RGN S R EERF R

The Research on Multi-Sensors Calibration of Mobile
Mapping Systems

Fi R

FFHIFEL: TAZHIR

+ A 2 AR HEMEXK
WAL AH: 2014 4 5 A
LA A 2014 F 5 A
53T B 2014 % 6 A

BERMBERASER
PP A


https://core.ac.uk/display/84994142?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1




BXFEFAMRXIERITEFRA

AN EAZM AL SR AR NAE FINHE T 3057 58 BB 70
Ko ANERLEEHSHHAMAN NSEAR DL RV TURCR,
AECR LLE 207 AR, AP S a i (TR 2T
FEARTEEIRNE GR1T)).

FIAN (%4):
¥ H H






BiIIRFEZ AL 3CEERUE R ERA

ANFE R TTREERSE (b A N RN A7 2% 8 AT St 70
) S RLE DR AVE AR S, I 1A 28 BT B R e LA IE
AR S CHLFRAR RO L 3R, SEVFEAAL I SCHEN T TR 22 K]
FoUE M HAE E AN . D ANFEEE TR/ 2008 SO
oYL A N /1 = X VA7 2 O <R AR VA &) BE I K R A S e o A7 |
P BRI B g i, SRR EN S 4 B B H e Uy 20 B A A 2 o
Wi

AR SR T

( ) LA TTRARE 2R = 8 A% E IR AR,
T F A HEE, EREN R

( ) 2AGRE, 1EH EIR R

I 7E LA LA N 5 Py 4T\ B AH L A 28D

LEPNEEAE
£ A H






wm OB

MATTAAN FIRBL IS B 48R 53 VR T L5 AT 5 R R R L) A5
e NBIRM, P B R HgEAT AL AR R 0T . B AR I8 5 TR R
R R JE,  TF S ST S T AR N IR 5 DR 0 S 350 R I PR 553 1 ] B AR
SRR . THENSE I FT B AR LR EALBEAG N R i AW b W 2 R A
P, XAE R FALRE W RN = 4RI P AR ) LTS . ORI AR
8. BEE, BFBEEATATEM . fid. RBI 5. Ml T ERr=
SRS H R T S LB R L 0 R P 1A 6 S S B = AR IR A R
FAESE, FET BTl & 7 R Re i SR I H AR E AN B BPIRES T IRk (A5 5
HA R @R W, Bl a2 .

“Fhill & A% ” (Mobile Mapping System) &% 75 & 5 & 1 £ 1%
BERENE S . BINERFFEENBN TG SO RGN B =
AN I LRZE. MM KPUAEUA, @i CCD fREHL. WOBIIEE{X
LM EAL S, 454 GPS (Global Positioning System) ZEF& 113 28 K AR M St
R G MR, T2 = R E VI TR, S R I B R RORS g SRR
SEZIE R, MO HEE G T A (I B T vk B B B

RIE BB B RG R T — R T 2R H AR AT R, X
L& T AN, INS. GPS W& REHATIRE » FEXAL GEAGHINF E TVER 7T
RBEl b, $RH—FhBE T 2 4] S Bk SR F B EAT AR LI A 512 Hiohs e 1)
FENIARE ik fEARE SRR L, #E—Pseal 7 2 H LT e 2
il VA 44 R B A BRI B

A, AL T ARE T RO BRI RHE SR, S — =
U S SAERR T, IR 4R R S T BRHIE SR ECEEAE TR A R A ok
(] GPBM SIATE =4 i 2 AT R AE SR L . Sl ARSI AL, R T Bl &
ARG DAL RIS TR E )RR, A B A AR A5 DUIRR) S 3 o

it

4

R By Rzl BAERSG: MVRE: RraEie






Abstract

Among the information obtained from outside environment, most of them come
from human visual perception. The information is delivered from eyes to brain, then
analyzed and processed by brain. With the development of the sensors and computer
technology, computer vision, which subsitute humans’ cerebra and eyes, can achieve
the simple function of environmental recognition and understanding. The aim of
Computer Vision research is to make the computer enable to “understand” a scene
like a man. This capability refers to not only the objects’ geometrical information
perception which includes the information of shape, position, pose and motion etc.,
but also information describing, storing, recognizing and understanding. Compared
with obtaining the 3D surrounding information through different kinds of machinery
measurement tools, angle measurement and distance measurement tools, the method
based on digital photogrammetry could obtain the targets’ instant information in a
particular motion state, so it has the advantages inculding real time, effecient,
accuracy, conceal etc.

Mobile mapping system is the dynamic integration of digital photogrammetry
and located multiple sensors. A mobile mapping system consists mainly of a moving
platform, navigation sensors, and mapping sensors. Generally, the mobile mapping
system choose a land vehicle, a vessel, or an aircraft as the moving platform,
combining the mapping sensors (such as charge coupled devices (CCD) cameras,
laser rangers etc.,) and navigation sensors (for instance Global Positioning System
(GPS), vehicle wheel sensors, and inertial navigation systems (INS) etc.,) to obtain
high flexibility in data acquisition, more information with less time and effort.
Which significant avoid the disadvantages of the existing measuring methods.

This paper proposes a calibration program base on multiple sensors of mobile
mapping system, which includes cameras, INS and GPS. Based on the research of
classical camera calibration methods, the paper propose a novel camera calibration
method which could calibrate the internal and external parameters by single image of
mulple control points. And to further realize the solution of corresponding points
coordinates by forward intersection with two cameras.

Besides, the paper proposes a design program of calibration field and a feature

point extraction method. Moreover, it proposes a design program of the 3D target
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and researches the algorithms of feature point extraction in 3D point clouds. It
proposes an algorithm of feature point extraction in 3D point clouds by the modified
generalized projection based M-estimator. Through the study of this paper, it solves
the crucial technology of multi-sensors calibration of mobile mapping system and

makes the whole technological process smooth realization.

Key Words: digital photogrammetry, mobile mapping system, camera calibration,

feature extraction.
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L1 REEREEX

a4 24 (Mobile Mapping System, MMS) &% CCD gAML 17
PSRN ERTT (POS) S MERISERE M8 6 F, fER T A
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