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An efficient method for broadband eigenvalue computation
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Abstract: Based on existing Hamiltonian method for eigenvalue calculation of normal mode, an efficient method for
broadband eigenvalue calculation is developed. Hamiltonian method gets rid of the frequency term by formula trans-
formation to change the root finding problem from a three-dimensional problem with respect to frequency as well as
real and imaginary parts of eigenvalue into a two-dimensional one. As a result, the eigenvalues of singular normal
mode corresponding to all frequencies could be solved at one time. A MATLAB parallel computing method and other
optimizations are included to improve the computational efficiency of Hamiltonian method. The significant advantage
of Hamiltonian method in efficiency is indicated by several numerical simulation comparisons with KRAKENC, while

retaining the same accuracy.
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Table 1 Comparison of calculation accuracy
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Fig.2 The calculated transmission loss of Pekeris waveguide propaga-
tion at 50 m depth, where the source depth is 50 m, the source
frequency is 50 Hz
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Fig.3 The calculated transmission loss of Pekeris waveguide propaga-
tion at 50 m depth, where the source depth is 50 m, the source
frequency is 75 Hz
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Table 2 Comparison of calculation efficiency for different frequency

4R K /dB

bands
AN TTEI TS 6]/
Hi% Bt /Hz SR IHAT
DU KU N,
KRAKENC VK77 S R

30~80 5.153 0.1614 0.165 1
80~130 5.397 0.246 0 0.2209
130~180 5.565 0.328 5 0.2812
30~130 11.146 0.2475 0.2133
30~180 16.318 0.3304 0.267 5




204 B

EAN S

2018 4

MF 2 |55 3 W] LA H, EMFE BB T,
KRAKENC T8 = AN35 2 B it F R B Ta) A 22 A8 K
ME 1. 4. STRTLLE H, WA S5 5 KRBk Zit:
KFRo XA FNER MR R, KRAKENC #
R R R E A o T R kAl —
YRR gt 55 T8 1E 0 T A A3 SRR S50 I P 747 1
AAEE, MR 2 TG H, PUE R IERITH R AL
KT KRAKENC, HMET 3 WA LLEH, BE&E
ATR (V3 = B RS B &, DU RV AT
FH bt () Bt 2 38400, {E475 L KRAKENC J7v:{% L
MER . IMANFHATEILSG, DUE IR ERTHE
ORI, XA AR M 16 1R 5 %
IR, AT EIELEANR worker FIBHRAL 1 P AERR T
BFA]. U IER SR 2N, IAT RN R
Bk, fln, M 1S KERN 400 m. YR
B N 200~300 Hz B, 3 M- ARG R B3 5
i ik E] 56 5. PR IEATIE R
WL ST [ A0 ER 3 fR .

R3 ONERES R TR B AR

Table 3 Comparison of calculation efficiency between Hamiltonian
and Parallel Hamiltonian method
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