According to a layered spread effect of an acoustic
signal underwater, constructing a ranging model of
received signal strength based on Snell's law and ray
tracing theorem
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Construct an objective function using an
environmental spread parameter and a target position as
variables through multiple first-order Taylor series
expansions
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Perform coarse-grained estimation on the variables
using a dichotomy method
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Perform linear expansion according to a value of the
coarse-grained estimation and re-optimize iteratively to
further improve the accuracy of a solution
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(a) Position estimation error

(b) Path loss factor estimation error
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(a) Position estimation error
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(a) Position estimation error

09 T
& USR
B TSE
os® » TLSE H
-@ -TLESE
07
08 | 4
»
o5 . d
> ¥ - "
t &
‘ ~
0.4 ot
~
~
03 - . _ _ - g
. ‘‘‘‘‘ .
e _,
02
1 2 3 4 5 8 7 8 9
N

(b) Path loss factor estimation error

Figure 3
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(b) Path loss factor estimation error

Figure 4
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