HRMLETZ-E07% - F04H - 2024 04 A DOL: https://doi.org/10.12345/xdchge.v7i4.17448

Research on Photogrammetric Point Cloud Registration
Algorithm Based on Image Matching

Lei Li Xiaoyang Pi Dongfang Li

Shaanxi Station of Surveying and Mapping Product Quality Supervision and Inspection of Natural Resources, Xi’an,
Shaanxi, 710054, China

Abstract

Photogrammetry has been widely used in surveying and mapping, geographic information system and other fields due to its
characteristics of accurate information acquisition and non-contact. However, there are still some challenges in point cloud
registration, which require more accurate and rapid methods to address them. In this study, a novel algorithm of photogrammetry
point cloud registration based on image matching. The algorithm mainly uses the method of image matching to calculate the
correlation of each pixel in the scene as the basis of data registration. The algorithm has the advantages of small operation amount,
high accuracy, good stability and strong adaptability. The results show that the characteristics include high precision, fast operation
speed and not affected by environmental factors, which can meet the requirements of high-precision data registration in various
complex environments. The results of this study have important theoretical significance and application value, for promoting the
development of the point cloud registration algorithm of photogrammetry, and for improving its application accuracy in related fields.

Keywords
photogrammetry; point cloud registration; image matching; data registration; high precision

ETEGLENBELNER M EREAR
P R Y

AR AT = B R B3, oI - 7 5% 710054

B

B ed TERBREEEHN, FEAEFSEEMNLY MELLAAFHRBFAT 2R, R, ELAERES
W, MAEE— LK, FRR m, ek, AFRATAMG TR S —FHAGEZN T ESiETE,
ZHEEEA N AGERG k, B3 ERYPOEMEL SOMEE, FAREREGRE, ZERAAEHEE D,
EAEG, B, ERMRERE, SFRSREN, QIEHEAES. BHRAR. RLFEER LY wEHFE, B L
BAr B IR T M S IR EEN S R AR RIS AR E 08 S R B S ke KR VA B AR ST AR R AR A
AR R E S e A,

KHEIA
BHMNE; Eafof; BRI, HERE; SHE

138|& IREES T EHRFE AR ARREL, (R AEIRERCHERAE, A
%%ﬁ{ﬂ”%%ﬁ/l\g%ﬂ'iXi)ﬂ E@Tﬁﬁ@)ﬁiﬂ R .‘sz;ij‘(i% ,Qfﬁakﬁﬁ%%ﬁ%%f@d%ﬂgﬁéo EJHQL ) iZEﬁ%ﬂz%ﬂﬁiﬁ*ﬂ/:

2

YR AR, STk = g E g TES B R A RERR I RR, S RO
T o8 7 R & ot s e [ T ) S0 o A O ik L (e a8
SRHEASEIZHORL . AT, R SR R — . o ,

SIS & B B
SRR, (W S, AR 2 OO R R A BRI
WEUEICRL e RS D BRI R R T B, (0 2.1 BB AR R A R
PAFERREIS | RSB RES SR, SOk eeii, AR T R SR P R FOR R A TR, it
BT RS SRR, EEEF, ST SRR TR, R = 4ems b RREAR
WIIIERAIL B RUE ORI . MBI TIRRICE, iy . RSB R AR P 2 R
SRS MRS T 2R, RS 2%
UEEEN] =& (1992-) , &, PEBEEERA, & Lyl siidisss. B, SmENEHARD LRI

&, Tielh, MBS0V REMSuiTT. RIGERTS R = E R EE TR —.

41



PRMWLTIE-$£07%5 - F 045 -2024 504 A

2.2 RABAER KB ARFFERIBE
M RO R TR 220 A s BRI TR ST AL D, 3RS
Gi— AR AR PSRN = A SRR Y R RS

SIS REE=HESCRRE . WA S
RERHIIERITIERE, 68 SRR R At — Bl
PR

o B S B R S5 R B,
SEHE R SRR, M IRCHEL AR5

B,

BT AREIE RSB REME RN 22, Aol
ZIAWFIEEBE , TER. DRI ES:, XAahcdd
R T —E IR

KR R =TT REE R, B mRtRETT ik
RO, MELLH R ST A TR K

MABLEERR N TR 2R R 20 EE, (HHE
MIBCHE R E R 2 S R R A R S

5 52 DB e = O VR AE SE PR R A7 £ — L R REAT
Pk, FEAE—PUITRRRRITTZR, DI SloAER:
FEEE . e FIfaE k.

SETEBIEN R ZEERERR

3.1 BRI A I i B A

FE G VLB 2 T8 1B T BN e AR TR B 22 R E (5
BT FICE R SRR . B m R e,
e B R BRI SR A E S TE Rl — =423 (Rl R A e
Fo EA e, FTEAREPIRER R N FIRE A, ]
FHRX BUHRFAIE 2[RI 29 PR AR T = L

FEEHR TS, 5 R 5 B EFE . S EHE R
ARHIEVCRD o R PEEUE TR MR R EH B SR 1
fIEA, WA, D555 FHIFRR ST SR B 04 E
ROHEATHER, 180 (50 RS RHIERE R -, 20 SIFT. SURF,
ORB % P, JRFAIF VL EC 2 FEtd M 5 o O RFAIE sEf TICAL,
B LA VERL 5158 25 T Bal AR PE R B R ATIEL T RANSAC
] UNITRCE REN
32 BETEGEEN S =EEEXEIT

FETEHRUCEC I S s B B B AT P04
{FRESITED St

Xt A PO PIR I TRFAESRER, #52 BANE G O 4RI A
Bt W HIMEFREE A SIFT. SURF #10RB %5, iX
SUERREAS SR I B TR RN ORI A, RERSAERIATE
A FEARITH—EE.

SHREH FORFIE ST ICED . s T SRR AE S 2 R
FEARE, (e ERGREEPTRC f o P RARFAE DC B B Bl 4D
VCAC AT RANSAC Bk malr SRPCRC B M T EFHE
AZAIMEE, BRI AP S EF UL, i RANSAC
TR I ST AL — B R de PR A VUL A0

42

PRSI ZYHROR AR AT R s S e LR
IR BCHETT A ICP SRR THFIE RS . ICP Bk
AR MO ITIRZE TR MR = BIX5T, (EER G
RSFFALE IR E o Ak TRIE A BC AL N E A LA
TRNRIE s ZIAIM RER R, EXSHIAN ST O B AR
GEISEEN(
33 BHEMNEEHAMAB LN

BT RGP S A9 5 = B e B E B DU 2 3R A
{foe7 0

EHRAFERR ECRITE B R S5 D ARRT B, BERSTE A
AR e St THRA B — B IE A, Mifnfe
S A BRI AR E R

BT G VRS Y s 2= B v SRR AR T4t LA o B
RS TR R ISCRE R, MR FE R LY
o IXEFFET EHRULAC R ERCHE R e el BA IR
SO 55 = RS BUS T RIBC AR

T EIRITAC Y A s BLAEREAR TR T E R BC 4
BEEA AT RICR, AR RS B E AR
Wi BR ST

BT IR RC Y i = B HE A RE S Il R R AT IR R
BORIPLECSRAR L R E MR 205, I s Ao
WAl E B, ZEERC R AR TR, sESET
SR BRSSO EESS . fESgarh, KRBT IR
VEECHY i BB R RCR AL S

4 ETEGLRMNAZEREEENIHRYRE
551t

WSERAGETT TR T ERITED 1Y s = B e B ) 5256
BREHT SEEPMEASL ISR IR RS . e LS RAEL
TR S B TTEIHERIS R, TIeSe =5, DI
B BRI (S B A A B O A b

SRR SIS PR AN S B B R A R M . SRR PR AN
BRI S R AR, RIS IR S A FE R SR 0G
B BUEM P B e s, SRR MR AR
. BMERSE ., RIS S SRR, T
=7 6E -comput computing % ¢, FEEET UNIX #1F 249581
CH B THIE, DR ERBITR S SiaE .

LR g 4 R TIR A T . SRS E IRl — R IR
REEIRARL, @ ERITEC R S B B T3 b
, HCRRERT R, SHRsh RN, SERIR
PRRL, T ERICEL ) S a Bl B R R g a TR
FIRSTREEAICE o AR SR, HRES
ACPAIREEE, X R X P A Bk R = Bl R R I
fiq

AT T SRR IR, S s =4k
AR SRR R IPEE R, 5e R s s BT TR



BRAMATIE-E07%5 - £ 04 - 2024 F 04 A

BRIk ASEIaE T T 2R, SRR,
FREMELATTH, KT EIGICE R S s Bl R A%
TR E LT &S5, RIUAA RS IR R R
MIEEER

LR R AR R BIR TGRS, i 2
rh HEE A TR S SR PR T T iREEA R B, RYE A
FEAESE PRI U RO VERE, (BrEEnE 28k, WfE
SEFEAF R 35 = BRI B D TR LR AR B R 24 L
(AR O RS R CRAIE S RS

WXHFRAEET EURIEECH R s R HE R L i — 22 %
FRANHSOASROE T SHIESCRAIEIe 272, (R R & T
FRIMBE R AT Z SRR EAIERE , th oW HAESCERN
R EHET ASERERROE T CHAVAE. RETIR BoS A E—
RERTRTRK AL, (EHSRCHEREANT R R R TS LE A FT i)
i, AREBREIFFANAZS ]

5 45t
5.1 A ST R R4
BI85 2 AT A S SRE IR, B2 RS T — bR

FT B RCR rd sl . 2L R RIS
REER, T T — R ERAEAIROR 2L, 1R T A
mECHERRS EERIRRE

FEFRS AT, DR T T G DE RS A 254
AR, R IR R RAE i s Bl A R AT 2R
T3k AR R R S S AR HR I, (EASHTHY
[URAGCA=RERE A S i1 Ehd o]V TR NS S S N P 678

EEZHETTHE, & T —ERT AR R K
(RICACELIE TR . Z BRI 2 BT IEAERCR NS LA
B TBERS. $IRARRITEEMEAES 0K, BkIER
EFZE, TR NPT ACH B A Bl R R AT AT 1 o

TESCIE IR, BT SRR IIE T SRR R AT —
Bk, SUUA N ARSRCAETTERITHERL, T RAESaZRT
WS R b, FriRCAER R A S, X3
)T 2 mEmmE A WS SRS A R Bk
5.2 IRIEBXFMNE

BT GUURL R S Ao R, AR BH2 0k 7
RBERANTT T, A AESEhRn I Hh R R R TR %
ZAE SRR R A DU R S RO A IR, Mt

PETHEEMNMER R RoAIMERE. E—RRERR R,

TN N NI ARIRBIAE AL, X RS n RERE B
AR R IR TT %0

T RIRS TSR E| TS AT e, B
FURIR TS, B ] DA T S R
e AEER, WERY: . WHEEE A%, Pl AT
SIUEAB A FTRERREFER I R H o
5.3 EIEHPkEFAK SRIA R F 18

EAROIE T—E MR, HEERIAFE. FRlE
SR RN B AR, SRR — PR e B
SRR B TR AR s A B 55 70K, and]
PR ARG DU R OR, R ESE— PR
71

KK, FEhOsmAS EUR UL EOR BRI 5T, DUE LT
HOAE R N A R FENSAIRR K . T s m i L ee e S5
B, Rt PR SRR AR, DRSS RS A
EERL R T, A T ZEE RS AN, T
— RIS HAEE I, KR, SRR R RER .
6 Z5iE

SR T —FhdE T EGIC R S S = Rl v
i, AR RGP 5, TR R e MG R
RRFERE, SCBL T EAEE . SRR R RO s
U ) 74 RO E| =N P ==V NN - Vil act s = R Gl A ettt
ARTPLH S S E AR R Eis AR TR, RIS
WO TEIR AT . AN, PR SSSHERHENE
SR 15 25 B SRR T 2 AR T AR AR e S i P 1) A
REATENEISE SN E. A, AFORFE—
VORRE, InTEENRA R s =R T R — RIS
T, ERUCEC AR T RE SR, RIL, X T anfrrdt—2p
REES P AREB O FEG ISR R TR E LR
GEMRREITE SR AR 0., FHEX—R
AR RE A H A 5% 5 PR X SIS O i X B i — S O A5 B AD
27,
% ik
[1] 2208, i RaR, S5 AT 2 SEAFF DTS 1 5 = B v Bk 9] 3

BN F3T,2020(2).
[2] TR MR S A 2 T RRATE AT B B s 1) i = B e R

[J]. )2 528 RIHEF 5 2.,2019,42(2).
[3] BE&h 20, 75 2000, 5 S TRHIE S DT AR O G B vt 52 ] 30

R4 7K,2019,42(20).

43





