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Development of Simulation Platform for Force Analysis of
Underwater Vehicle-Umbilical Cable System
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Abstract: [Purpose] To enable rapid predictive force analysis of the underwater vehicle-umbilical cable
system and to guide system design, [Method] a simulation platform is developed based on MATLAB's
scripting language to analyze the launch, recovery, and stable operational conditions of a underwater
vehicle-umbilical cable system. This platform integrates a complete workflow, including parameter input,
software invocation for background calculation, data post-processing and analysis, and results output
feedback. It can be used to evaluate internal forces in the umbilical cable, cable configuration, and the
relative position of the underwater vehicle under various sea conditions during launch, recovery, depth-
holding operations, and three-cable operations. [Result] The results indicate that the simulated values are in
good agreement with the sea trial values. The simulation platform can provide intuitive and reliable outputs
under different working conditions, making it easy to grasp the dynamic force of the cable, changes in
cable shape, and underwater displacement of the underwater robot. It is not only suitable for system
parameter optimization in the design stage, but also for real-time or simulation analysis in the operation
stage, and can become an effective prediction tool throughout the entire life cycle of the underwater robot

umbilical cable system. [Conclusion] The research results can provide some references for the simulation
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calculation of underwater robot umbilical cable system.
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Fig. 1 Simplified Model of Underwater Robot in Launch
and Recovery Stage
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Fig. 4 Design Process of Simulation Platform
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Fig. 5 Input Interface of Launch and Recovery Operation
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Umbilical = model(‘Umbilical’);

Yo SRIUTHr B5 A0 VF ERE S
Umbilicallength = str2num(get(handles.edit18,
“String’));
upfloatnum = str2num(get(handles.edit22,
‘String’));

upfloatdis = str2num(get(handles.edit23, ‘String’));

pfloatnum = str2num(get(handles.edit24, ‘String’));

pfloatdis = str2num(get(handles.edit25, ‘String”));

Umbilical. NumberOfAttachements = upfloatnum +
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pfloatnum;
for j = 1: upfloatnum
% Tt 7 Ar E AR P AR T 7 2R
Umbilical. AttachmentType(j) = ‘buoy1’;
Umbilical. Attachmentz(j) = (j-1)* upfloatdis;
end
for k = 1: pfloatnum
Yo $5 7€ i B AW [ 17 R
Umbilical. AttachmentType(k+upfloatnum) =
‘buoy2’;

Umbilical. Attachmentz(k+upfloatnum)
(upfloatnum -1)* upfloatdis+k*pfloatdis;

end
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Fig. 6 Variation Curves of Ocean Current Velocity
with Water Depth

AL, SR 4 50 S 46 A7 B PR T 4
4m. Ui FEIHE, MG E 4R
K7, WEFEER R, AHGEFES R 2 AHEL:
BB ANOKI B, BEARSZIRAE R AR,
KRR R AR B R B . SN 3 AN 4
IS, SR IR A i KEEIRZ N 1 m, KP
R A KAL) 1.0 m/s; 9 0A 5 i, R %
FERIRX A e KA A%, TREERIL 6 m i ty, /K
T RKAEZ) 1.5 m/s. B 7(c) AT %A, 3 Rl R
J5F 7t 855 KA 7R e A R I 5K 77 7E 400 KN Bt ik
W, BONAEZ 460 kN; KA HENKIG, 255K
J1AE R, (E 150 KN~250 kN 5l 9. Bt
EAGEAT, BN 2 Y B— RSN B, R
WAL AR T B m B HIAG 6 &, R KA
FEAR MR IR N . I 7(a) FIE 7(b) AT 40, 243
BN 3 N R KR EBE T 0, KPR
W Rl BEEANTEs MEEBA 5 G, RN 42K
P IR AR K, %M BORET 2R KT
2103 m/s, KPABIRMEL) 4 m; WL 4 Fbf Rl
ERKEIZENE AT = F 2 6. 3 B R e
BidE N Tk AR A AL, {EZ 200 kN. AR,
DB S HIE R B R K2 ME R, MR
ARG 15707

THESE S BT R 42 MK T4 80 m IR JE I
GlEICH) R . [ R R A R LA 8.
Kl 8w, MUFILN 3 G 4 I, SR ZELE R
WIUERY Bofa e I, 7KSPALRE IR /IS, KSP I3 BE 5




FA: KTFHEA

i HI00N 5 B, I BCRE 2K IR IE 2
1m, 7P RMEL 0.3 mis, FUZKIELR
CUZ B B XIRTER, 120 B S SR 4R B 1)
Ji 5 2 5K J17E 160 KN~230 kN 30 [y #5h . 3k
KIERX G, 4NN 3 BRI K K iE s A
HISE, VGO 4 AN S i KT A PR e B 238K,
HoAnfg BN 5 R KA B IRIEZ) 3.5 m, KFiE
i KIE L) 1 m/se KA FEFHKEE, HK
SEALAE R IR RS A T R, H R T 25 85 Y 5k
RATAS, WIEZ) 400 kKN, 484k 6 Y 300 kKN~
460 kN,

— L3

4
3+

21 — L4 %
il AEERS
0 — WS %
1

KPAL/m

-10

0 20 40 60 80 100 120 140 160 180 200
I} 1) /s
(@) K7 ERFLBEL
— ML 3 %
— W4 %
— L5 %

0 20 40 60 80 100 120 140 160 180 200
i 18] /s
() 7 EAFRELI
600

550 — L3 %
500
450 k
400
§%m
300
K 250
200
150
100
50

O 1 1 1 1 1 1 1 1 1
0 20 40 60 80 100 120 140 160 180 200
i 1]/s
(c) RA HEIERNFRIKRA T
7 FWRERENTESER

Fig. 7 Calculation Results of the Deployment Process
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Tab. 3 Parameters of the Cables
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