
R1:
P1 PON NEST == True
B1 BRANDOM WALK BGO TO NEST

A1 AB p = 0.05 BGO TO SOURCE

AB p = 0.025 BRANDOM WALK

AIS p = 0.05 ISDROP FOOD ← True
AIS p = 0.025 ISMOTIVATION2 −

R2:
P2 PON NEST == False
B2 BRANDOM WALK BGO TO SOURCE

A2 AB p = 0.025 BRANDOM WALK

R3:
P3 PHAS FOOD == True
B3 BRANDOM WALK BGO TO NEST BGO TO SOURCE

A3 AB p = 0.01 BGO TO SOURCE

R4:
P4 PHAS FOOD == False
B4 BRANDOM WALK BGO TO SOURCE

A4 AIS p = 0.005 ISWANT FOOD ← False
AB p = 0.025 BGO TO SOURCE

AIS p = 1.0 ISWANT FOOD ← True

R5:
P5 PHAS FOOD == True PON NEST == False PMOTIVATION2

<= 0.5
B5 BRANDOM WALK BGO TO SOURCE

A5 AB p = 1.0 BRANDOM WALK

AB p = 1.0 BGO TO NEST

AIS p = 0.005 ISMOTIVATION1
+

R6:
P6 PON SLOPE == True PON NEST == False PMOTIVATION2

<= 0.5
B6 BGO TO NEST BGO TO SOURCE

A6 AB p = 1.0 BGO TO SOURCE

AIS p = 0.05 ISDROP FOOD ← True

R7:
P7 PON SOURCE == False
B7 BRANDOM WALK

A7 AIS p = 0.1 ISMOTIVATION2
−

R8:
P8 PON SLOPE == False PON SLOPE == True PMOTIVATION2 > 0.5
B8 BGO TO NEST BGO TO SOURCE

A8 AIS p = 0.001 ISDROP FOOD ← True

Evolved controller 20

Table S2. Rules evolved via Grammatical Evolution in the 22 evolutionary runs. 



R1:
P1 PON GRASS == False PON SOURCE == False
B1 BGO TO NEST

A1 AIS p = 0.075 ISMOTIVATION2
+

AIS p = 0.025 ISMOTIVATION1
−

AB p = 0.075 BGO TO SOURCE

R2:
P2 PHAS FOOD == True PMOTIVATION2

> 0.5
B2 BRANDOM WALK BGO TO NEST BGO TO SOURCE

A2 AIS p = 0.075 ISMOTIVATION1
+

AB p = 0.05095 BGO TO NEST

AIS p = 0.1 ISDROP FOOD ← False

R3:
P3 PON SLOPE == False
B3 BGO TO SOURCE

A3 AIS p = 1.0 ISMOTIVATION1
+

AB p = 0.005 BRANDOM WALK

R4:
P4 PON GRASS == False PMOTIVATION2 <= 0.5
B4 BGO TO SOURCE

A4 AIS p = 0.01 ISMOTIVATION2
+

R5:
P5 PMOTIVATION1 > 0.5 PON GRASS == False PON SOURCE == False
B5 BRANDOM WALK BGO TO NEST

A5 AB p = 0.1 BGO TO SOURCE

AIS p = 1.0 ISDROP FOOD ← True
AB p = 0.005 BGO TO NEST

AIS p = 1.0 ISMOTIVATION2 +

R6:
P6 PON GRASS == False PMOTIVATION2

> 0.5
B6 BRANDOM WALK

A6 AB p = 0.01 BGO TO SOURCE
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R1:
P1 PHAS FOOD == False
B1 BGO TO NEST

A1 AB p = 1.0 BGO TO SOURCE

AIS p = 0.025 ISMOTIVATION2
−

R2:
P2 PON GRASS == False PON NEST == True PON SOURCE == False
B2 BGO TO NEST BGO TO SOURCE

A2 AB p = 0.075 BGO TO SOURCE

R3:
P3 PON NEST == True
B3 BGO TO NEST

A3 AB p = 0.001 BGO TO NEST

AIS p = 0.1 ISDROP FOOD ← True

R4:
P4 PHAS FOOD == True
B4 BRANDOM WALK BGO TO SOURCE

A4 AIS p = 0.005 ISDROP FOOD ← False
AB p = 0.075 BGO TO NEST

AB p = 0.001 BRANDOM WALK

AIS p = 0.075 ISDROP FOOD ← True

R5:
P5 PON GRASS == False
B5 BRANDOM WALK

A5 AIS p = 1.0 ISMOTIVATION1
−

AIS p = 0.005 ISMOTIVATION2
−

R6:
P6 PON NEST == False
B6 BRANDOM WALK BGO TO SOURCE

A6 AIS p = 0.001 ISMOTIVATION1 +
AIS p = 0.01 ISDROP FOOD ← False
AB p = 0.075 BGO TO SOURCE

R7:
P7 PON SOURCE == True PMOTIVATION2

<= 0.5
B7 BRANDOM WALK BGO TO SOURCE

A7 AIS p = 1.0 ISDROP FOOD ← False
AIS p = 0.01 ISDROP FOOD ← True
AB p = 0.001 BRANDOM WALK

R8:
P8 PHAS FOOD == True PMOTIVATION1

<= 0.5
B8 BGO TO SOURCE

A8 AB p = 0.001 BRANDOM WALK

R9:
P9 PON SLOPE == False PON NEST == False
B9 BGO TO SOURCE

A9 AB p = 0.12125 BRANDOM WALK

AIS p = 0.05 ISDROP FOOD ← False
AB p = 0.005 BGO TO NEST

R10:
P10 PHAS FOOD == True PMOTIVATION1 <= 0.5 PON NEST == True
B10 BGO TO NEST BGO TO SOURCE

A10 AIS p = 0.005 ISWANT FOOD ← True
AIS p = 0.1 ISMOTIVATION2 +

R11:
P11 PON SLOPE == True PHAS FOOD == True
B11 BGO TO NEST

A11 AIS p = 1.0 ISDROP FOOD ← True
AB p = 0.05 BGO TO NEST
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R1:
P1 PMOTIVATION1

<= 0.5 PON GRASS == False PON NEST == True
B1 BRANDOM WALK

A1 AIS p = 0.005 ISDROP FOOD ← True
AIS p = 1.0 ISMOTIVATION1

−
AIS p = 0.001 ISDROP FOOD ← False

R2:
P2 PHAS FOOD == True
B2 BRANDOM WALK BGO TO SOURCE

A2 AB p = 0.05 BGO TO NEST

AB p = 0.001 BRANDOM WALK

AB p = 0.075925 BGO TO SOURCE

R3:
P3 PMOTIVATION1 > 0.5 PON GRASS == False PON SOURCE == False
B3 BGO TO NEST BGO TO SOURCE

A3 AB p = 0.1045 BGO TO SOURCE

AIS p = 1.0 ISDROP FOOD ← True
AIS p = 1.0 ISMOTIVATION2 +

R4:
P4 PON SOURCE == True PMOTIVATION1

<= 0.5
B4 BGO TO NEST

A4 AB p = 0.01 BGO TO SOURCE

AIS p = 1.0 ISDROP FOOD ← True

R5:
P5 PON SLOPE == False
B5 BRANDOM WALK BGO TO SOURCE

A5 AB p = 0.025 BRANDOM WALK

AIS p = 1.0 ISMOTIVATION1
+

R6:
P6 PMOTIVATION1

> 0.5 PHAS FOOD == False
B6 BRANDOM WALK BGO TO NEST BGO TO SOURCE

A6 AB p = 0.05 BGO TO SOURCE

R7:
P7 PMOTIVATION1

> 0.5 PMOTIVATION1
<= 0.5 PON SOURCE == False

B7 BGO TO NEST

A7 AIS p = 0.05 ISWANT FOOD ← True
AIS p = 0.05 ISDROP FOOD ← True
AIS p = 0.01 ISWANT FOOD ← False
AIS p = 1.0 ISDROP FOOD ← False
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R1:
P1 PON SLOPE == True
B1 BGO TO NEST BGO TO SOURCE

A1 AB p = 0.1 BGO TO SOURCE

R2:
P2 PON NEST == True
B2 BGO TO NEST

A2 AIS p = 0.075 ISDROP FOOD ← True
AB p = 0.001 BGO TO SOURCE

AB p = 0.025 BGO TO NEST

R3:
P3 PON SLOPE == False
B3 BRANDOM WALK BGO TO NEST BGO TO SOURCE

A3 AIS p = 1.0 ISMOTIVATION1
+

AIS p = 0.005 ISDROP FOOD ← False
AIS p = 0.075 ISWANT FOOD ← True
AB p = 0.01 BGO TO NEST

R4:
P4 PMOTIVATION1

> 0.5 PON GRASS == False
B4 BGO TO SOURCE

A4 AB p = 0.1 BGO TO SOURCE

AIS p = 0.075 ISDROP FOOD ← True

R5:
P5 PON SLOPE == False PHAS FOOD == False
B5 BRANDOM WALK BGO TO NEST

A5 AB p = 0.07375 BGO TO SOURCE

AB p = 1.0 BRANDOM WALK

AIS p = 0.1 ISDROP FOOD ← True

R6:
P6 PON SLOPE == False PHAS FOOD == True
B6 BGO TO SOURCE

A6 AB p = 0.1225 BGO TO NEST

AB p = 0.01 BGO TO SOURCE

AIS p = 0.005 ISDROP FOOD ← True
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R1:
P1 PON SLOPE == False PON NEST == False
B1 BRANDOM WALK BGO TO SOURCE

A1 AIS p = 0.1 ISMOTIVATION2
+

AB p = 0.12125 BGO TO SOURCE

R2:
P2 PON NEST == True PON SOURCE == False
B2 BRANDOM WALK BGO TO NEST

A2 AB p = 0.075 BGO TO SOURCE

AIS p = 0.075 ISMOTIVATION2
+

R3:
P3 PON SLOPE == False
B3 BGO TO NEST BGO TO SOURCE

A3 AIS p = 0.001 ISWANT FOOD ← True
AB p = 0.1 BRANDOM WALK

AB p = 0.01 BGO TO SOURCE

R4:
P4 PON SLOPE == False PHAS FOOD == True
B4 BGO TO NEST BGO TO SOURCE

A4 AIS p = 0.01 ISMOTIVATION1 −
AB p = 1.0 BGO TO NEST

AB p = 0.005 BGO TO SOURCE

AIS p = 0.075 ISMOTIVATION1 +

R5:
P5 PHAS FOOD == False PON NEST == True
B5 BRANDOM WALK BGO TO NEST BGO TO SOURCE

A5 AB p = 0.01 BGO TO NEST

R6:
P6 PMOTIVATION2

> 0.5 PON NEST == True
B6 BRANDOM WALK BGO TO NEST

A6 AIS p = 0.1 ISDROP FOOD ← True
AIS p = 0.05 ISMOTIVATION2

+
AB p = 0.075 BGO TO SOURCE

R7:
P7 PON SLOPE == True PON SOURCE == False
B7 BGO TO NEST

A7 AIS p = 1.0 ISDROP FOOD ← True
AB p = 0.1 BGO TO SOURCE
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R1:
P1 PON GRASS == False PON SOURCE == False
B1 BGO TO NEST

A1 AB p = 1.0 BGO TO SOURCE

AIS p = 1.0 ISDROP FOOD ← True

R2:
P2 PON SLOPE == False
B2 BRANDOM WALK BGO TO SOURCE

A2 AIS p = 0.08425 ISDROP FOOD ← True
AB p = 0.005 BGO TO SOURCE

AB p = 0.001 BRANDOM WALK

R3:
P3 PON NEST == True PON NEST == False PMOTIVATION2

<= 0.5
B3 BRANDOM WALK BGO TO SOURCE

A3 AB p = 1.0 BGO TO SOURCE

AIS p = 0.025 ISWANT FOOD ← True
AIS p = 1.0 ISDROP FOOD ← False

R4:
P4 PON SLOPE == False PHAS FOOD == True PON NEST == False
B4 BRANDOM WALK BGO TO SOURCE

A4 AB p = 0.144375 BGO TO NEST

AB p = 0.005 BRANDOM WALK

AIS p = 0.025 ISMOTIVATION2 +
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R1:
P1 PMOTIVATION1

<= 0.5 PON SOURCE == False
B1 BGO TO NEST

A1 AB p = 0.19 BGO TO SOURCE

AIS p = 0.1 ISWANT FOOD ← True

R2:
P2 PHAS FOOD == True PON GRASS == False
B2 BGO TO SOURCE

A2 AB p = 0.1 BGO TO SOURCE

AIS p = 1.0 ISDROP FOOD ← True

R3:
P3 PON GRASS == True
B3 BRANDOM WALK BGO TO NEST

A3 AB p = 1.0 BRANDOM WALK

AB p = 0.025 BGO TO SOURCE

R4:
P4 PON SOURCE == True
B4 BGO TO SOURCE

A4 AB p = 0.001 BRANDOM WALK

AIS p = 0.05 ISDROP FOOD ← True

R5:
P5 PHAS FOOD == True
B5 BRANDOM WALK BGO TO SOURCE

A5 AIS p = 0.1 ISWANT FOOD ← True
AB p = 1.0 BGO TO NEST

R6:
P6 PON SLOPE == True PON GRASS == True
B6 BGO TO NEST

A6 AIS p = 0.001 ISDROP FOOD ← False
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R1:
P1 PON SLOPE == True PHAS FOOD == True PON GRASS == True
B1 BRANDOM WALK

A1 AIS p = 0.1 ISMOTIVATION1
−

R2:
P2 PON SOURCE == True PON NEST == False
B2 BGO TO SOURCE

A2 AB p = 0.12125 BGO TO SOURCE

AB p = 0.01099 BRANDOM WALK

R3:
P3 PON SOURCE == False
B3 BRANDOM WALK

A3 AB p = 0.075 BGO TO SOURCE

AIS p = 0.075 ISDROP FOOD ← True

R4:
P4 PHAS FOOD == True
B4 BGO TO NEST BGO TO SOURCE

A4 AB p = 0.01 BRANDOM WALK

AB p = 0.1009 BGO TO NEST

Evolved controller 15



R1:
P1 PON SLOPE == False PON SOURCE == True PHAS FOOD == True
B1 BRANDOM WALK BGO TO SOURCE

A1 AB p = 0.05 BGO TO SOURCE

AIS p = 0.025 ISMOTIVATION2
−

AB p = 0.075 BGO TO NEST

R2:
P2 PON SOURCE == False
B2 BRANDOM WALK BGO TO NEST BGO TO SOURCE

A2 AIS p = 0.075 ISMOTIVATION1
−

R3:
P3 PON NEST == True
B3 BRANDOM WALK BGO TO NEST

A3 AB p = 0.001 BGO TO SOURCE

AB p = 0.1 BGO TO NEST

AIS p = 1.0 ISDROP FOOD ← True
AIS p = 0.001 ISMOTIVATION2

−
R4:
P4 PHAS FOOD == False
B4 BRANDOM WALK BGO TO NEST

A4 AIS p = 0.005 ISMOTIVATION2 −
AB p = 0.025 BGO TO SOURCE

AIS p = 0.05 ISWANT FOOD ← True

R5:
P5 PON SOURCE == True PON GRASS == False
B5 BGO TO SOURCE

A5 AIS p = 0.005 ISMOTIVATION1
+

AB p = 0.01099 BRANDOM WALK

AIS p = 0.005 ISWANT FOOD ← True
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R1:
P1 PON SLOPE == True
B1 BRANDOM WALK BGO TO NEST

A1 AIS p = 0.025 ISWANT FOOD ← False
AIS p = 0.01 ISDROP FOOD ← False
AIS p = 0.005 ISMOTIVATION2 +

R2:
P2 PMOTIVATION2

<= 0.5
B2 BGO TO SOURCE

A2 AIS p = 0.075 ISWANT FOOD ← True

R3:
P3 PHAS FOOD == True
B3 BRANDOM WALK BGO TO SOURCE

A3 AIS p = 0.005 ISDROP FOOD ← False
AB p = 1.0 BGO TO NEST

R4:
P4 PON SLOPE == False
B4 BRANDOM WALK BGO TO SOURCE

A4 AB p = 0.01 BRANDOM WALK

AIS p = 0.025 ISMOTIVATION1 +
AB p = 0.075 BGO TO SOURCE

R5:
P5 PON NEST == True
B5 BRANDOM WALK BGO TO NEST BGO TO SOURCE

A5 AB p = 0.1009 BRANDOM WALK

AIS p = 0.1675 ISDROP FOOD ← True

R6:
P6 PON SLOPE == False PON GRASS == False
B6 BGO TO NEST BGO TO SOURCE

A6 AIS p = 0.01 ISMOTIVATION2 +
AB p = 0.01 BGO TO SOURCE

AIS p = 0.1 ISWANT FOOD ← True

R7:
P7 PON SLOPE == True PMOTIVATION2

> 0.5 PON NEST == True
B7 BRANDOM WALK

A7 AIS p = 0.075 ISMOTIVATION2
−

AB p = 0.1 BGO TO NEST
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R1:
P1 PON NEST == True PMOTIVATION2

<= 0.5
B1 BRANDOM WALK BGO TO NEST

A1 AB p = 1.0 BGO TO SOURCE

AB p = 0.075925 BRANDOM WALK

AIS p = 1.0 ISDROP FOOD ← True

R2:
P2 PON NEST == False PON GRASS == True
B2 BGO TO SOURCE

A2 AIS p = 1.0 ISDROP FOOD ← True

R3:
P3 PON SLOPE == False PHAS FOOD == True
B3 BRANDOM WALK BGO TO SOURCE

A3 AB p = 0.1 BRANDOM WALK

AIS p = 1.0 ISMOTIVATION1
+

AB p = 0.1 BGO TO NEST

R4:
P4 PON SOURCE == True PHAS FOOD == False
B4 BRANDOM WALK BGO TO NEST BGO TO SOURCE

A4 AB p = 0.098125 BGO TO SOURCE

AB p = 0.05 BRANDOM WALK
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R1:
P1 PON SLOPE == True
B1 BRANDOM WALK BGO TO NEST

A1 AIS p = 1.0 ISDROP FOOD ← True
AB p = 0.025 BRANDOM WALK

AIS p = 0.01 ISDROP FOOD ← False

R2:
P2 PMOTIVATION1

> 0.5
B2 BRANDOM WALK BGO TO NEST

A2 AIS p = 0.025 ISWANT FOOD ← True
AIS p = 0.01 ISDROP FOOD ← False
AIS p = 0.005 ISDROP FOOD ← True
AB p = 0.025 BGO TO SOURCE

R3:
P3 PHAS FOOD == True PMOTIVATION1

> 0.5
B3 BGO TO SOURCE

A3 AB p = 1.0 BGO TO NEST

AIS p = 0.075 ISDROP FOOD ← False

R4:
P4 PMOTIVATION1 <= 0.5
B4 BRANDOM WALK BGO TO NEST

A4 AB p = 0.144375 BRANDOM WALK

AIS p = 0.075 ISMOTIVATION1 +
AIS p = 0.001 ISMOTIVATION2

−
R5:
P5 PON SOURCE == True PMOTIVATION1 > 0.5 PON GRASS == False
B5 BRANDOM WALK BGO TO SOURCE

A5 AB p = 0.1 BGO TO SOURCE

AIS p = 0.001 ISMOTIVATION1 +
AB p = 0.1 BRANDOM WALK
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R1:
P1 PON SLOPE == True PHAS FOOD == True PON GRASS == True
B1 BRANDOM WALK

A1 AIS p = 0.1 ISMOTIVATION2
−

R2:
P2 PON SLOPE == False PON SOURCE == True
B2 BGO TO SOURCE

A2 AB p = 0.144375 BGO TO SOURCE

AB p = 0.01099 BRANDOM WALK

R3:
P3 PON SOURCE == False
B3 BRANDOM WALK

A3 AB p = 0.025 BGO TO SOURCE

AIS p = 0.025 ISDROP FOOD ← True

R4:
P4 PHAS FOOD == True
B4 BGO TO NEST BGO TO SOURCE

A4 AB p = 0.01 BRANDOM WALK

AB p = 0.1009 BGO TO NEST
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R1:
P1 PON SLOPE == False PON GRASS == False
B1 BGO TO SOURCE

A1 AB p = 1.0 BRANDOM WALK

R2:
P2 PON SLOPE == False PHAS FOOD == True PHAS FOOD == False
B2 BGO TO SOURCE

A2 AIS p = 0.1 ISWANT FOOD ← False
AB p = 0.075 BGO TO NEST

AIS p = 0.01 ISMOTIVATION1
−

AIS p = 0.005 ISDROP FOOD ← True

R3:
P3 PON SOURCE == False PON NEST == True PMOTIVATION2

<= 0.5
B3 BRANDOM WALK BGO TO NEST

A3 AIS p = 0.1 ISDROP FOOD ← True
AIS p = 0.005 ISMOTIVATION2

+

R4:
P4 PHAS FOOD == True
B4 BRANDOM WALK BGO TO SOURCE

A4 AIS p = 0.005 ISMOTIVATION2
+

R5:
P5 PMOTIVATION2 <= 0.5 PON GRASS == False PHAS FOOD == False
B5 BGO TO SOURCE

A5 AIS p = 0.01 ISMOTIVATION1 −
R6:
P6 PHAS FOOD == False
B6 BRANDOM WALK BGO TO NEST

A6 AIS p = 0.01 ISMOTIVATION1
−

AB p = 1.0 BGO TO SOURCE

R7:
P7 PON SLOPE == False
B7 BRANDOM WALK BGO TO SOURCE

A7 AB p = 0.049375 BGO TO NEST

AIS p = 1.0 ISDROP FOOD ← False
AB p = 0.075 BRANDOM WALK

R8:
P8 PON SLOPE == True PMOTIVATION1 > 0.5 PON NEST == True
B8 BGO TO NEST BGO TO SOURCE

A8 AB p = 0.075 BGO TO NEST
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R1:
P1 PON SOURCE == True PHAS FOOD == True PON GRASS == False
B1 BGO TO NEST BGO TO SOURCE

A1 AIS p = 0.1 ISMOTIVATION1
+

AB p = 0.01 BGO TO SOURCE

AB p = 1.0 BGO TO NEST

R2:
P2 PON SLOPE == False PHAS FOOD == False PON SOURCE == False
B2 BRANDOM WALK

A2 AB p = 0.075 BGO TO SOURCE

AIS p = 0.075 ISDROP FOOD ← True
AB p = 0.005 BGO TO NEST

R3:
P3 PON NEST == False PON SOURCE == False
B3 BRANDOM WALK BGO TO SOURCE

A3 AB p = 0.075 BGO TO SOURCE

R4:
P4 PON SLOPE == False PON NEST == True
B4 BGO TO NEST

A4 AIS p = 0.075 ISWANT FOOD ← True
AB p = 0.1 BGO TO SOURCE

AIS p = 1.0 ISDROP FOOD ← True
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R1:
P1 PON SLOPE == False PON SOURCE == True PHAS FOOD == True
B1 BGO TO NEST BGO TO SOURCE

A1 AIS p = 0.025 ISWANT FOOD ← True
AB p = 0.001 BGO TO SOURCE

AB p = 1.0 BGO TO NEST

R2:
P2 PON GRASS == False PON NEST == True PON SOURCE == False
B2 BRANDOM WALK BGO TO NEST

A2 AIS p = 0.05 ISMOTIVATION2
−

AB p = 1.0 BGO TO SOURCE

AIS p = 1.0 ISDROP FOOD ← True
AIS p = 0.1 ISWANT FOOD ← True

R3:
P3 PON SOURCE == True PHAS FOOD == True PHAS FOOD == False
B3 BGO TO NEST BGO TO SOURCE

A3 AIS p = 0.075 ISMOTIVATION1
−

AIS p = 0.01 ISMOTIVATION2
+

AB p = 0.05475 BGO TO NEST
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R1:
P1 PON NEST == True PON NEST == False
B1 BRANDOM WALK

A1 AB p = 0.001 BGO TO NEST

R2:
P2 PON SLOPE == False
B2 BGO TO NEST BGO TO SOURCE

A2 AIS p = 0.005 ISDROP FOOD ← True
AB p = 0.01 BGO TO NEST

AIS p = 0.075 ISMOTIVATION1
−

R3:
P3 PON SLOPE == False PHAS FOOD == False PON SOURCE == False
B3 BRANDOM WALK BGO TO NEST BGO TO SOURCE

A3 AIS p = 0.01 ISMOTIVATION1
−

AB p = 1.0 BGO TO SOURCE

R4:
P4 PHAS FOOD == False
B4 BGO TO NEST BGO TO SOURCE

A4 AIS p = 0.1 ISMOTIVATION1 +
AB p = 0.1 BGO TO SOURCE

Evolved controller 13



R1:
P1 PON SLOPE == True PMOTIVATION2

> 0.5 PON GRASS == True
B1 BRANDOM WALK BGO TO NEST BGO TO SOURCE

A1 AIS p = 0.025 ISMOTIVATION2
+

AB p = 0.025 BGO TO SOURCE

AB p = 0.05 BGO TO NEST

R2:
P2 PHAS FOOD == True
B2 BGO TO NEST BGO TO SOURCE

A2 AB p = 0.0595 BGO TO NEST

R3:
P3 PON SOURCE == False
B3 BRANDOM WALK BGO TO NEST

A3 AIS p = 0.005 ISDROP FOOD ← True
AB p = 0.1 BGO TO NEST

AB p = 0.005 BGO TO SOURCE
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R1:
P1 PHAS FOOD == True PHAS FOOD == False PMOTIVATION2

<= 0.5
B1 BRANDOM WALK BGO TO SOURCE

A1 AB p = 0.1 BGO TO NEST

R2:
P2 PON SOURCE == True PMOTIVATION1 > 0.5 PHAS FOOD == False
B2 BRANDOM WALK BGO TO NEST BGO TO SOURCE

A2 AIS p = 0.025 ISDROP FOOD ← False

R3:
P3 PHAS FOOD == True
B3 BGO TO SOURCE

A3 AB p = 0.049375 BGO TO NEST

AIS p = 0.1 ISDROP FOOD ← True

R4:
P4 PON NEST == True
B4 BRANDOM WALK BGO TO NEST

A4 AB p = 0.029875 BGO TO SOURCE

AIS p = 0.1 ISMOTIVATION2 +
AB p = 0.005 BGO TO NEST

R5:
P5 PMOTIVATION1

> 0.5 PMOTIVATION1
<= 0.5

B5 BGO TO NEST BGO TO SOURCE

A5 AB p = 1.0 BRANDOM WALK

AIS p = 0.01 ISMOTIVATION2
−

R6:
P6 PON SLOPE == True PHAS FOOD == True
B6 BGO TO NEST BGO TO SOURCE

A6 AB p = 0.01 BRANDOM WALK

AIS p = 0.075 ISMOTIVATION1 −
AB p = 0.075 BGO TO SOURCE

AB p = 0.05 BGO TO NEST

R7:
P7 PON SLOPE == True
B7 BRANDOM WALK BGO TO SOURCE

A7 AIS p = 0.05 ISMOTIVATION2
−

AB p = 0.075 BGO TO SOURCE

R8:
P8 PON SLOPE == False PON SOURCE == True PON SLOPE == True
B8 BRANDOM WALK BGO TO NEST

A8 AIS p = 0.1 ISWANT FOOD ← False
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R1:
P1 PON GRASS == False
B1 BGO TO NEST

A1 AB p = 0.075 BGO TO NEST

AB p = 0.005 BGO TO SOURCE

AIS p = 0.001 ISWANT FOOD ← True

R2:
P2 PON SLOPE == False PMOTIVATION2

<= 0.5
B2 BRANDOM WALK BGO TO SOURCE

A2 AB p = 0.025 BGO TO SOURCE

R3:
P3 PON SLOPE == True PMOTIVATION1 <= 0.5
B3 BRANDOM WALK BGO TO NEST

A3 AB p = 0.075 BRANDOM WALK

AIS p = 0.075 ISMOTIVATION1 +

R4:
P4 PMOTIVATION1

<= 0.5
B4 BGO TO NEST BGO TO SOURCE

A4 AIS p = 0.05 ISMOTIVATION2
−

AIS p = 0.001 ISDROP FOOD ← True
AIS p = 0.01 ISMOTIVATION1 −

R5:
P5 PHAS FOOD == True
B5 BRANDOM WALK BGO TO SOURCE

A5 AB p = 1.0 BGO TO SOURCE

AIS p = 0.01 ISMOTIVATION2
−

AIS p = 0.075 ISDROP FOOD ← True
AB p = 0.05 BGO TO NEST

R6:
P6 PON SOURCE == True
B6 BGO TO NEST

A6 AIS p = 0.025 ISMOTIVATION1
+

Evolved controller 1



R1:
P1 PON SLOPE == True PON GRASS == False PON NEST == False
B1 BRANDOM WALK

A1 AIS p = 0.001 ISWANT FOOD ← False

R2:
P2 PMOTIVATION1

<= 0.5 PON SOURCE == False
B2 BRANDOM WALK BGO TO NEST

A2 AB p = 0.1 BGO TO NEST

AIS p = 0.1 ISMOTIVATION2
+

AB p = 0.01 BGO TO SOURCE

AIS p = 0.05 ISMOTIVATION1 −
R3:
P3 PHAS FOOD == True PMOTIVATION1

<= 0.5
B3 BGO TO SOURCE

A3 AIS p = 0.1 ISDROP FOOD ← True
AB p = 0.075 BGO TO NEST
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