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Example of database for database consisting

of 6 specie

% Speci es

S

1 data

h1=3.9; %gives the seeding depth in cmfor species 1
ri=1.2; %li stance between seeding positions in netre for species 1

% Speci es
h2=4. 2;
r2=2.5;
% Speci es
h3=5. 0;
r3=3.0;
% Speci es
h4=1. 2;
r4=3. 2;
% Speci es
h5=2. 7;
r5=0. 8;
% Speci es
h6=3. 3;
r6=0.7;

2 data

3 data

4 data

5 dat a

6 data

The following section defines parameters for
seeding operation, such as travelling velocity

of the robo

t

v=4.0; %ets the traveling velocity of the robot to 4nms”-1
%sets the constant drilling rate to 8mrs”-1

| anbda=8;

si gma1=340;

340

Ssi gma2=450;
si gma4=800;

si gma5=630;

%sets the nunber of seeds of species 1 to be planted to

%ot e how species 3 and 6 do not occur here--> only

species 1,2,4,5 are being planted
%sets battery life-tinme to 3hours

Tbat =3. 0;

tau=25; Y%sets average travel

refilling

time back to station for new battery or

Cl=60; %set that capacity of seed di spensor to 60 seeds of species 1




C2=30;

C4=80;

C5=20;

N=14; %ets the total nunber of robots to 14

N1=3; %assigns 3 robots to the task of seeding species 1
N2=6;

N4=2;

N5=3;

The following section begins calculation

if NL+N2+N4+N5 <= N %hecks for the condition that the total nunber of
robots assi gned does not exceed N
h=[hl h2 h4 h5]; %uts all constant for species in an array to
ease sum cal cul ati on
r=[rlr2 r4 r5];
si gma=[ si gnal si gnma2 sigma4 sigmb];
Cf[ClL 2 A Gl
N ob=[NL N2 N4 N5]; %puts the assigned occuption in an array
T=[]; %tarts with an enpty array in which the calculated times
will be stored
for j=1:1:1ength(h) %will calculate the tine per species needed
for operation
refills=ceil (sigma(j)/C(j)); %alculates the required nunber
of refills
trefil=2*tau*60*refills; %alculates the tinme spend travelling

to station for refilling seeds, corrected for time in mnutes
tdrill=1.2*sigma(j)*h(j)/ (1 anbda/10); %al cul ates the tine
spent drilling 1 hole, taking into account unit conversion

ttrav=(sigma(j)-1)*r(j)*100/v; %al cul ates the tine spent
travel l i ng between seedi ng positions, correct for position in m
twork=trefil+tdrill+ttrav; %al culates the total tine for the
operation
rechar ges=cei |l (twork/ (That*3600)); %al cul ates the required
unmber of refills, corrected for battery tine in hour
trecharge=2*t au*60*recharges; %al cul ates the tine spent
travelling to station for recharing
ttotal =twork + trecharge; %al cul ates actual tinme spend on the
j ob
T=[T [ttotal]]; % nport the value for total tine to the array
T
end
el se disp(' Total nunber of assigned robots exceeded avail abl e robots,
pl ease reeval ute')
end

Next the actual workload is considered

treal =T./N ob; %livides all values of T by the nunber of robots
assigned to get the real tineg,

% as all robots will be working together at the sanme tine

texpect ed=max(treal ); % he expected operating tine will be the maxi mum
operating time for the total operation




nunber of days=f | oor (t expect ed/ (24*60*60)); %al cul ates the nunber of
days required for the operation

nunber of hour s=f | oor (nod(t expect ed, (24*60*60) )/ (60*60)); %al cul ates
the nunber of hours required for the operation

nunber of m nut es=f | oor (mod( nod(t expect ed, (24*60*60) ),

(60*60))/60); %al cul ates the nunmber of m nutes

nunber of second=f | oor ( rod( mod( nod(t expect ed, (24*60*60) ),
(60*60)),60)); %alcultes the nunber of seconds

sprintf (' The expected reforestation is %%92d days, %91d hours, %d

m nutes, %ld seconds.', nunberofdays, numnberof hours, nunber of m nutes,
nunber of second)

ans =

' The expected reforestation is 00 days, 16 hours, 59 mnutes, 40
seconds. '
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