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 - a robot

u

v

w(R)=w(R,u)

w(R,u)

w(R,v)

pivot

left turn - length decreases

a tour of R

right turn - length  increses

R
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 point cleaned by robot R2

(b)

(a)
(c)

pivot - costrained to stay dirty

critical (separating) point

boundary of the region

point cleaned by robot R1
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Cooperative Cleaners, shape #3, on a 40 x 40 matrix

Num of Robots = 2; Total area = 1510; Cleaned area =  1510

Stopping times = [ 985 985 ];

Theoretical bounds: lower = 755, upper = 4032

1 iterations 5 iterations 10 iterations

197 iterations 394 iterations 591 iterations

788 iterations 887 iterations 986 iterations
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Cooperative Cleaners, shape #3, on a 40 x 40 matrix

Num of Robots = 10; Total area = 1510; Cleaned area =  1510

Stopping times = [ 363 363 363 363 363 363 363 363 363 363 ];

Theoretical bounds: lower = 151, upper = 1344

1 iterations 5 iterations 10 iterations

72 iterations 145 iterations 218 iterations

291 iterations 327 iterations 364 iterations
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Cooperative Cleaners, shape #3, on a 40 x 40 matrix

Num of Robots = 10; Total area = 1510; Cleaned area =  1510

Stopping times = [ 289 289 289 289 289 289 289 289 289 289 ];

Theoretical bounds: lower = 198, upper = 1344

1 iterations 5 iterations 10 iterations

58 iterations 116 iterations 174 iterations

232 iterations 261 iterations 290 iterations
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Cooperative Cleaners, shape #5, on a 60 x 60 matrix

Num of Robots = 2; Total area = 969; Cleaned area =  969

Stopping times = [ 3773 3773 ];

Theoretical bounds: lower = 484, upper = 6840

With obstacles;

1 iterations 5 iterations 10 iterations

754 iterations 1509 iterations 2264 iterations

3019 iterations 3396 iterations 3774 iterations
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Cooperative Cleaners, shape #5, on a 60 x 60 matrix

Num of Robots = 10; Total area = 969; Cleaned area =  969

Stopping times = [ 1731 1731 1731 1731 1731 1731 1731 1731 1731 1731 ];

Theoretical bounds: lower = 362, upper = 2280

With obstacles;

1 iterations 5 iterations 10 iterations

346 iterations 692 iterations 1039 iterations

1385 iterations 1558 iterations 1732 iterations
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Time vs. Num of Robots (normalized) shape #0
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Time vs. Num of Robots (normalized) shape #1
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Time vs. Num of Robots (normalized) shape #3

upper bound: *

actual time: −
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Time vs. Num of Robots (normalized) shape #4
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Time vs. Num of Robots (normalized) shape #0 with obstacles
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Time vs. Num of Robots (normalized) shape #2 with obstacles
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