Construct a system model (comprising a motion model and an
observation model) of water surface autonomous vehicle

s

h 4

Derive to obtain an optimal geometric relationship between the
water surface autonomous vehicle and its relative targets

52

A 4

Acquire prior position information of the target by a gridded area
method (for one or two water surface autonomous vehicles) or by a
positioning method (for three water surface autonomous vehicles)

|

h 4

Use a Monte Carlo policy to particleize nonlinear non-Gaussian
ranging noise and construct a closed-loop expression of a target
function

/54

v

Combining the nonlinear dynamic programming algorithm to solve
the objective function to obtain the optimal path

/55
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Optimal path for target localization of 1 ASVs:

1. Initialization: 1«0), A}, ¢.(0), ,(0), Intersection points in the grid &

2. For =1:Mdo
3. (.’,,)’*—(20)

4. £<min(A")

B ry (t) « (15)
@ (t) «@.(t-1)+ 1 (t)

7: if ry(t)=0 do

8. A=A eyt @ ()

9. else

10. Ag<—A;-1+%%(O( @, (t-1))-0(¢p,(t)))
34, end if

12. End for

FIG. 5
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Optimal path for target localization of 2ASVs:

1. Initialization: 14(0),v{0),4%,4%5, @ ,(0), @.(0), r,(0), r:(0), Intersection points

in the grid &

2. For =1:Mdo
3. (1,)“=(20)

4. mem(gitﬂ,z)sS-t- 95:1,2:[21':1.2];‘{1» ---:Eizl.zfitk]T
5 Tieg(®) —argmax ¥, Nieial;,
‘ ';D.f(t) <—¢a(f'7)”‘ rf(t), ¢z(f) (—Q)z(f_f)"' ?’2((5)
7. if r/(£)=0 do
8. AL ATyt e( @ () (@ (1))

A=A v yithe( @ (B))— g @2 (t-1)))
9, else

10. Ai*—A{‘H%{O( @, (t-1))-0(p,(t)))

AEHAE'H:_(—(?)(O( @ (t=1))-0(¢,(t)))

11. end if
12. End for

FIG. 6
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Positioning algorithm:

1. Initialization: V,..=0, thre =le =7, iter =1, Total number of iterations /

2. Calculate the corresponding RSS ranging value received

3. Reshape equations intfo generalized trust region subproblems
4. While iter <l,do

5. Calculate the multiplier A for each iteration according to the following formula
T
o o' -Af D p o'k -Af i o'k -Af )
@ op+ D @ wp+AiD @ op+iD
i i ) iters di’ag(ﬂTwﬁ)
6. Calculate the optimal value for each iteration: A =max|—————, A
ding(D)

7. Calculate the optimal y for each iteration according to the following formula:

@Ta)p_i_iiter*D
I [|yer = Ypreo |/ ||y || < thre
. stop
10. end if

1L Yprew =y
12. End while

y

FIG.7

Initialization {optimal
geometric relationship)

Localization technology
T=t+1 > RSS ranging value —  (Algorithm 3) (finding the
target's position at time t)

[y &

Navigation of ASVs to Maxinuzing the objective

the next turning point |
based on optimal |
angular velocity

function | °">‘-'-,-i-‘z:_. 3

Obtain the optimal angular
velocity at time t

FIG. 8
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Parameter Corresponding numerical value
ASV1 initial position(m) A} = [15,15]7
Target Position(m) B =10,0]"
Initial heading(rad) ¢, (1)= n/2
Initial Angular Velocity(rad/s) n()=0
Time(s) M=200
Uncertain area radius(m) 2
Number of points in uncertain areas 96
ASV1 speed(m/s) 15
FIG.9
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Parameter Corresponding numerical value
ASVs initial position(m) A} =[30,30]7, AL =[30,-30]T
Target Position(m) B =[0,0]7
Initial heading(rad) @ (1)=n/2 ¢.(1)=0
Initial Angular Velocity(rad/s) 1 (1) =m/30, (1) =m/18
Time(s) M=400
Uncertain area radius(m) 2
Number of points in uncertain areas 96
ASVs speed(m/s) v, =v,=15
Pollution factor B=04
FIG.10
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Parameter

Corresponding numerical value

ASVs initial position (m)

4t = [30v3,30]", 43 = [-30v3,30]", 4% = [0, ~60]"

Target Position(m)

B =[0,0]"

Initial heading(rad)

o, (1)=mn, ¢.(1)=0, ¢,(1)=-1,2

Initial Angular

r (1) = /18, (1) =n/30, 13(1) =1/10

Velocity(rad/s)
Time(s) M=150
ASVs speed(m/s) v, =V, =03 =15
Target speed v, =01v,=0
Pollution factor B=0.4
FIG.11
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