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PRl ~ MATLAB BISREHEAZ — | AE—EIRFEIA AT RER

classdef Follower < Fish
$Follower A class that represents a follower.

% A class that represents a follower.
properties (Constant = true)

% Is this fish a leader?

isLeader = false;

% Is this fish a follower?
isFollower = true;

end
methods
function followerObj = Follower (frames, radius, distBetweenFish, speed)
if nargin ==
followerObj.x = zeros(l, frames+l);
followerObj.y = zeros(l, frames+l);
followerObj.radius = radius;
followerObj.distBetweenFish = distBetweenFish;
followerObj.speed = speed;
end
end

function nextCoordinate (followerObj, leaderFish, followerFish, thisFrame)
% Calculate distance to every other fish
otherFishDistance = zeros (numel (leaderFish) +numel (followerFish), 1);

% Calculate distance to leaders
for i=1l:numel (leaderFish)
otherFishDistance (i) =
followerObj.distToCoordinates ([leaderFish (i) .xForFrame (thisFrame)
leaderFish (i) .yForFrame (thisFrame)], thisFrame);
end
% Calculate distance to followers
i=[numel (followerFish) 11];
while true
if 1i(1) > numel (otherFishDistance) || 1(2) > numel (followerFish)
break;
end
otherFishDistance (i(1l)) =
followerObj.distToCoordinates ([followerFish (i (2)) .xForFrame (thisFrame)

followerFish(i(2)) .yForFrame (thisFrame)], thisFrame);
i = 1+1;
end
if numel (followerObj.followingFish) ~= 0

% If there is a fish to follow, follow the fish only when its distance

to other fish is more then property "distBetweenFish"
otherFishDistance (otherFishDistance == 0) = [];

if any(otherFishDistance < followerObj.distBetweenFish)
% If the distance between fish are too small
% Go to the opposite direction with randomness
if followerObj.followingFishIsLeader
A = followerObj.getCloserToCoordinates (randn(l, 2) .*
(2*[followerObj.xForFrame (thisFrame) followerObj.yForFrame (thisFrame)] -
[leaderFish (followerObj.followingFish) .xForFrame (thisFrame),
leaderFish(followerObj.followingFish) .yForFrame (thisFrame)]), thisFrame);
else
A = followerObj.getCloserToCoordinates (randn(l, 2) .*
(2*[followerObj.xForFrame (thisFrame) followerObj.yForFrame (thisFrame)] -
[followerFish (followerObj.followingFish) .xForFrame (thisFrame),
followerFish (followerObj.followingFish) .yForFrame (thisFrame)]), thisFrame);

end

followerObj.x (1, thisFrame+l) = A(l);

followerObj.y (1, thisFrame+l) = A(2);
else

% Else get closer to the fish that it is following
if followerObj.followingFishIsLeader
A =
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followerObj.getCloserToCoordinates ([leaderFish (followerObj.followingFish) .xForFrame (thi
sFrame), leaderFish(followerObj.followingFish) .yForFrame (thisFrame)], thisFrame);
else
A =
followerObj.getCloserToCoordinates ([followerFish(followerObj.followingFish) .xForFrame (t
hisFrame), followerFish (followerObj.followingFish) .yForFrame (thisFrame)], thisFrame);
end

followerObj.x (1, thisFrame+l) = A(l);
followerObj.y (1, thisFrame+l) = A(2);
end
else
% Else follow the nearby fish
% Calculate the fish with the minimal distance from this fish
minDist = Inf;

o)

% Calculate distance to leaders
for i=1:numel (leaderFish)
if isempty(leaderFish (i) .followingFish) && otherFishDistance (i) ~=
0 && otherFishDistance (i) < minDist
minDist = otherFishDistance (1) ;
end
end
% Calculate distance to followers
i=[numel (followerFish) 11];
while true

if 1(1) > numel (otherFishDistance) || 1(2) > numel (followerFish)
break;

end

if isempty(followerFish(i(2)).followingFish) &&

otherFishDistance (i(1l)) ~= 0 && otherFishDistance(i(l)) < minDist

minDist = otherFishDistance (i(1));

end

i = 1i+1;

end

% Set it as the fish to follow
if isempty(find (otherFishDistance (1:numel (leaderFish)) == minDist, 1))
followerObj.followingFish =
find (otherFishDistance (numel (leaderFish)+1:numel (leaderFish) +numel (followerFish)) ==
minDist) ;
followerObj.followingFishIsLeader = false;
followerObj.followingFishIsFollower = true;
else
followerObj.followingFish =
find (otherFishDistance (1:numel (leaderFish)) == minDist);
followerObj.followingFishIsLeader = true;
followerObj.followingFishIsFollower = false;
end

% Get closer to the fish to follow
if followerObj.followingFishIsLeader
A =
followerObj.getCloserToCoordinates ([leaderFish (followerObj.followingFish) .xForFrame (thi
sFrame), leaderFish(followerObj.followingFish).yForFrame (thisFrame)], thisFrame);
else
A =
followerObj.getCloserToCoordinates ([followerFish(followerObj.followingFish) .xForFrame (t
hisFrame), followerFish(followerObj.followingFish) .yForFrame (thisFrame)], thisFrame);
end
followerObj.x (1, thisFrame+l) =
followerObj.y(l, thisFrame+l)
end
end
end
end

(1)

A
A(2);
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