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Assembly Deformation Analysis Technology for Super-large Cabin

Based on Photogrammetry

SHA Qingtao, LU Libing, ZHU Jianwen, ZHANG Xiaoliang, MA Yao
(Capital Aerospace Machinery Company Limited, Beijing 100076, China)

Abstract: In order to meet the requirements of the form and position accuracy measurement and the deformation
control in the assembly process of launch vehicle structure cabin, the accurate and efficient measurement technology for
super-large cabin is studied. First, the advantages and disadvantages of different measurement technology schemes are
compared and analyzed. Second, based on the photogrammetry technology principle, the process of photogrammetry
for super-large cabin is established. With the process, the point cloud data are collected, and the product model is
reconstructed based on the collected point cloud data. Third, software is developed for the data alignment and
comparison, with which the product form and position accuracy measurement and the assembly deformation analysis are
realized. Finally, the feasibility of the photogrammetry method is verified by an example of a super-large riveted cabin.
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Fig.1 Car body measurement by CMM
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Fig.2 Aircraft measurement by laser tracker
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Fig.3 Aircraft measurement by lidar
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Fig.5 Photogrammetry diagram
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Fig.7 Super-large cabin product
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Fig.8 Layout of coded and manual marks
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Fig.9 Mark point image data collection

2.3 ETFSVDHRBIIRESPHE
R T S BRI A S T A AR R R S 2 ) AE
Wﬁ&Lﬁm%ﬁnﬁﬁk%WW%ﬁﬁ%EW‘
AR5 W00 2 1R %%MWHuﬁkiﬁmﬁk%$
ﬁzﬁ%ﬁRﬁT 7 B8 B 24 R A AL A
%T%%E@ﬁﬁﬁmPﬂQﬁﬁ@ﬁPﬁQ*E
F, 00 SR AR T A B R AN SE- RS O T, o A T
H b ok B /)

E= 0

s g, Ry 28 T HE B AR B R AFFAE DE I 85 R S =
Al s 27 5 2 (1) HE 2 A B FR E B B

K JH SVD Jpfiff vk, JesK it R, P 5K T, 15 5 W)
PRI AL B o )R A B A0 B DT DR AN [] A
P 3R T AR R s A BN R — AR AR R T, S B bR A
M PFEz . R PF 42 56 ) 19 31 48 K 05 2= B8l o 5]
10 flr 7 o

R+ T)| (1)

24 ETFHREACHEBENITE
ST B UE R 2 M RS B, R A C-Track Y2

SRR R G AT T H I 4 B R L 2,
2 Tl 5 5 20 dee KA 25 /N T 6 0, R B T R K
[Fi) Hsf R 4 o5 2 50 B0 045 T B A B0 Bk 7 4 1 T A7
KR B 11 R .



IR PSEIE S

132 AEROSPACE SHANGHATI (CHINESE & ENGLISH)

539 5 2022 4E4S 2 1]

10
Fig.10 Data splicing
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Tab.2 Comparison of the results obtained by different measurement methods
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Fig.11 Fitting calculation of form and position accuracy
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Fig.12 Flow chart of the deformation analysis based on

the point cloud data
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Fig.13 Software interface
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Fig.14 Model reconstruction
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