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About Whale

60
e They are considered as the biggest mammalsf the world.
* An adult whale can grow up to 30 m IOHQ&QOI 180 t weight.

e \Whales are mostly considered as pre@rs.

* They never sleep because they have to breathe from the surface
of oceans. In fact, half of the bra’@»{%nly sleeps.

e The interesting thing aboxgo'the whales is that they are
considered as highly intell@%’nt animals with emotion.

e According to Hof an n Der Gucht, whales have common
cells in certain are f their brains similar to those of human
called spindle cel\s\

e These cells arg@ésponsible for judgment, emotions, and social

behaviors\ig&ﬁ%nans.






>
The most interesting thing about the hun{;ﬁ%ack whales is their
special hunting method. (’bﬁQ

This foraging behavior is called bub@{@—net feeding method.

Humpback whales prefer to h '(’s.chool of krill or small fishes
close to the surface. R

G

It has been observed tb}Q’ this foraging is done by creating

distinctive bubbles alqgg%a circle or '9'-shaped.

S
They captured 3%?%9—derived bubble-net feeding events of 9

individual humpleack whales.

S
They foun%@/o maneuvers associated with bubble and named

them ‘upWard-spirals’ and ‘double- loops’.




Encircling Prey
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Encircling Prey

The mathematical model of the encircling bel@mour Is represented

by the equations:
~ X - AX@? (1)

X(t+1)=X )—AD (2)
A and C are coefficient vect%s')given by:

Q}{ﬁ’ = 2an a (3)
65'(,
\\ C =2r2 (4)
t is the currenk@ratlon

X is the posTﬁ’on vector of a wolf

r, and ry are random vectors € [0, 1] and a linearly varies from

-2toO -
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* Shrinking Metho b'Q

Vary “a” and hence “A" <

~

 Spiral Updating Meth@&
X(t+1) ﬁ e . cos (2l) + X*(t)
D\¥ D (6) =X (0)|

“& X*ty-A.D if p<05
(t+1)— —
D . e .cos2al)y+X*(t) if p=05
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Pseudo Code

Inttialize the whales population X, (1 = 1,2, ..., n) <
Calculate the fitness of each search agent '&
X*=the best search agent Q
while (I < maximum number of lterations) O’Q
Jor each search agent &
Updatea, A, C, I, and p .
ifl (p<0.5) (55'
1]2 (JA[ < 1)
Update the position € current search agent by the Eq. (2.1)
else 2 (/A = 1)
Select a ramh%@’an:h agent (X, 04
Update thg goysttion of the current search agent by the Eq. (2.8)
endif2 O
else ifl (pz0.5
U he position of the current search by the Eg. (2.5)
end ifl
end for .
Check$Diny search agent poes beyond the search space and amend it
C te the fitness of each search agent
Ddate X* if there is a better solufion
=t+1
end while
return X*









