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Real-time measurement of ship’s transverse and vertical twist angles
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Abstract: A dynamic real-time horizontal datum measuring system was designed and the feasibility of
the measurement system used to measure the twist angles of Yuan Wang tracking ship was discussed.
Then the measuring principle and the measuring errors of the system when it measured transverse and
vertical twist angles were analyzed. According to the measuring demands, the key technical specifica-
tions were determined and the measurement accuracies on transverse and vertical twist angles were an-
alyzed. The analyzed results show that the measurement errors for transverse and vertical twist angles

of the measurement ship are not more than 3", and the measuring distance is without any restrictions
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in theory, much longer than 200 m(the length of Yuan Wang surveying vessel). A measuring experi-
ment was performed on the transverse and vertical twist angles of the Yuan Wang tracking ship when
it is a docking state, results show that the proposed method is feasible, and it can not only increase
the measurement accuracy, but also overcomes the drawbacks from the traditional large steel pipe
based the method. It is characterized by compact dimensions, lower weights and wider application
fields.

Key words: surveying vessel; transverse angle; vertical twist angle; horizontal standard; dynamic
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Fig. 1 Schematic diagram of measurement system

2.1.2 a%1tERrzE

2y 245 I KPR 2R 8 LA BUA 1 A5
PSSR B Sy Rk S A R DA K 3t b 3
TP by 4555 7K - 2 25 Bl 40 R X 15 S



296 e KE IR

%21 %

A AR R X A E 19 5 S B AR D AR E Ll 1 ot
I A AR GE KPR 25 A TN T B AT P GO
I SR P R S R A A T XL S T AR
0 i I A X 246 XAl 7 P S5 1 114 5 OB 0
A GER oA A T 3 A A 2 BRI e A
PERERG. LT RES (EEAT EEITE
HLAR G0 HEMSCHL T 2 500 488 43 1) 22 26 A Mol % i 2
FLPE AR G 5 ML v 9 AR 0 0 OGS R B Y S I
RS EHSNE Y O (I 33 VS PN ¥ S ST AN
R VB ER IR K SR A 5 B AL R 4 BT
PLARGE s ficJi ol 3 P31 50 ML 2R G20 A i ) 7K F 2
HE A JEE B0 5 R

RN B 2y B[R] 8 B2 F 5 RKCF iR
ZE R I T H WS o 28 AP 2 s o B R
SRF R RGUIRER H AR Y ST AL, 32 58 0L
155 K 22 25 B0 B 5L 2 0 Bl 4 1) 4RSI
5 B R F B il T AR S B A0 Al AR PR B Al R
21 - A T RO b R R Y 21 2
Xt 2 A 2 5 2 AR AL . KSR 2 AT TR
S I AR [R] A5 B2 78 SF 15 K ST (TR 0 0 3 A
B . F ek A o B RO AT O K BRI RO
B Z A i R AR 7 5 2558 o 4 BEAR AT
UiSEACIE RN =

P2 R0 = A s R IR

Fig. 2 Diagram of detection apparatus for three-di-

mensional composition
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Fig. 3 Schematic diagram of compound platform
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Fig. 4 Two-dimensional model of optical path for self

collimator
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Fig. 5 Three-dimeational model of mercury float mir-

ror assembly
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Fig. 6 Layout of deformation measurement system
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Fig. 8 Comparison of test results between ship de-
formation measurement system and proposed

system
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