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goboboo3g8boboooobobogaa

_Z_: nx y(n)

TTNx (N+1)x @N+1)x A/3 (3:11)
;NnQX y(n) = Nx (N +1)x ;Ny(n)/i%
2= N (Nt x GN-Dx @GN x eNs3ays O
0000000000000000000000
—(2N —1)(2N + 3)/30A g: y(n)/3
Tp = — e (3.13)
;NnZy(n) —N(N+1)/3 ;Ny(n)
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ztan(fy) = (x — L) tan(6s) (3.20)
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vl + vl + UL, 0 ~Vip —vy UL
0 Vi, H U3, + V5, —var —Uy —Ua
A= Uiz Vag —2 0 0 (3.34)
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Del Grosso O OO OOO0OOODOO

C=C,+Cr+Cs+Cp+Crgp (3.38)

Cy = 1402.392
Cr = 4.5721T — 4.4532 « 100272 + 2.6045 « 10973 4 3.3603 % 10(-3)T
Cg = 1.32952385 + 1.289558 % 1004 52
Cp = 1.5983 % 10-2) P + 2.478901 % 10(-7) P2 — 8.485727 % 10(~12) pP3
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+4.952146 x 10C7TS2P —3.373123x 1009TSP
(3.39)
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average segment energy"

I

search the peak of the segment and
update the load pointer for &;
milliseconds prior to the peak

delete the current
segment infomation|

¥

H

"click is detected"

"click is not

detected"

( click detection ends )

0 43. 000O0ooOoooobooo
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( direction calculation starts )

extract the 4ch's click data based on the
peak in the detected semgent

!

calculate time delay of click's arrival
between a pair of hydrophones using cross
correlation function

+

interpolation

5 values aroud the peak of the cross

select next
pair of
hydrophones

correlation function are used for

all pairs of time dela

the relative direction of
click's arrival is calculated

-

the direction is converted to the absolute
direction using an inclinometer and
magnetic compass

+

( direction calculation ends )

U 44. DO000OODOOODOOO
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4.3.3 0UO0OOOO

0000000000000000000000000000000000
00000000000 000000000000000000000000
00000000000000000000000000000000000
ooooooooO

000 CcO00000000 {n,T,t,R,FA0000000000000

C ={n,T,t,R,7} (4.1)
T={t}(i=1,2---,n) (4.2)
R={r}(i=1,2---,n) (4.3)

godtdnbOb0ODD0OOOOO0OO0O0O00O0O0O0ODOODODOOOOOOODOOO
oboooboobbbooboobuooborobbobboobbobobon
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( classification starts )

make comparison between the
detected click and the representative
value of the class

calculate angular difference 4 &
between two directions of detected
click and the comapred class

No

Yes

set flag on, and the detected
click is associated with the class
with smaller 4 &

select
another
class

urvey all classe

Yes

off

Y

update the class with minimum 4 &

+

add the detected click to the class in
the classification list

make a
new
class

I

( classification ends )

U 4.5. 0000000OO0ODOOO
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index of the classification list click data belonging to the class
class 0 | Class 0O representative value click#1 [ click#2 H click#6
class 1 | Class 1 representative value click#3 [ click#4 | click#7
class 3 | Class 2 representative value click#5

0 4.6. 000000

gbobbooooobbboooobbbodobbbouoooobbobogo
OO0 APODOODODO

A = arccos (< 7, Toga > | (|7)|Taddl)) (4.5)

OO0 APODO0O0DOODOODOOD gpUOO0bOOOOOObOObOODODOn
gbobbboooobobbboooobboboooobouoooobobbogo
gobobooooobboboooooboboboooobobobboooooboboo
oboboboobobobbobboboob47000nO

gooboboooobobbbooooobbbobobobbuoooobboboga
gbobbboooobbbuooogbobbbuooobbouoooobobbogo
OAtO0000000D00DOOD

At = toga — ti (4.6)
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Gddition to the classification list starta

|

access the corresponding class data

clicks belonging to the class is
compared to the detected click

<

calculate the dime difference,

At =t — 1
select
next No
click;
i+ Yes

delete the compared i-th data

>

Yes

update the latest detected time and
representative direction vector

Gddition to the classification list end9
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C LBL with class matching starts )

h 4

receive class data from both arrays

construct class database from array A

\ 4
all class matching
and triangulation with class data
of array B

I

C LBL with class matching ends )
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array A array B
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all class matching and
triangulation starts
v

receive array B's class data

ol

calculate time difference with one
of the classes of array A, At

triangulate using two classes data
and check the calculated position

select
another
class of
array A

remark the results of the class
matching and the calculated
position

all class matching and
triangulation ends

0 4.10. J0OOOOO0ODOOODOODOO0
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boat A R boat B
GPS\?I_I m Yo oS

e

array A with array B with

inclinometer inclinometer

and magnetic and magnetic
compass compass

target sperm whale
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* Time Stamp

- Position of Boat %
* Direction to Whale Radio Modem /\/\/
.

-IPL, SPEC

{proposed= e e
for AUV) \ Main PC

4ch Audio I'F
S 2

i :
Inclinometer
Hydrophone
Array i ﬂterrogator / Transponder

S
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