
d

θi

Δh

Ψi

det.

Ψo

θo

B
B
B
B

B

C
C

D
D
D

a

b

inputCluster
(FakeCluster)

continuousOutputCluster
(BiasedCluster)

biases_continuousOutputCluster

booleanOutputCluster
(BiasedCluster)

biases_booleanOutputCluster

NN Architecture #1 (no roll)

a) inputToContinuousOutputLinker
(DotLinker)

[weights_inputToContinuousOutputLinker]
7 to 2

b) inputToBooleanOutputLinker
(DotLinker)

[weights_inputToBooleanOutputLinker]
7 to 1



d

θi

Δh

Ψi

det.

Ψo

θo

B
B
B
B

B

C
C

C
C
C

a

b

inputCluster
(FakeCluster)

continuousOutputCluster
(BiasedCluster)

biases_continuousOutputCluster

booleanOutputCluster
(BiasedCluster)

biases_booleanOutputCluster

NN Architecture #2 (no roll)

a) inputToContinuousOutputLinker
(DotLinker)

[weights_inputToContinuousOutputLinker]
7 to 2

b) inputToBooleanOutputLinker
(DotLinker)

[weights_inputToBooleanOutputLinker]
7 to 1



d

θi

Δh

Ψi

det.

Ψo

θo

B
B
B
B

B

C
C

D
D
D

a

b

continuousOutputCluster
(BiasedCluster)

biases_continuousOutputCluster

booleanOutputCluster
(BiasedCluster)

biases_booleanOutputCluster

NN Architecture #3(roll bound to yaw)

D
inputCluster

(FakeCluster) Φi

a) inputToContinuousOutputLinker
(DotLinker)

[weights_inputToContinuousOutputLinker]
8 to 2

b) inputToBooleanOutputLinker
(DotLinker)

[weights_inputToBooleanOutputLinker]
8 to 1



d

θi

Δh

Ψi

det.

Ψo

θo

B
B
B
B

B

C
C

C
C
C

a

b

continuousOutputCluster
(BiasedCluster)

biases_continuousOutputCluster

booleanOutputCluster
(BiasedCluster)

biases_booleanOutputCluster

NN Architecture #4 (roll bound to yaw)

C
inputCluster

(FakeCluster) Φi

a) inputToContinuousOutputLinker
(DotLinker)

[weights_inputToContinuousOutputLinker]
8 to 2

b) inputToBooleanOutputLinker
(DotLinker)

[weights_inputToBooleanOutputLinker]
8 to 1



d

θi

Δh

Ψi

det.

Ψo

θo

B
B
B
B

B

C
C

D
D
D

a

b

continuousOutputCluster
(BiasedCluster)

biases_continuousOutputCluster

booleanOutputCluster
(BiasedCluster)

biases_booleanOutputCluster

NN Architecture #5 (independent roll)

D
inputCluster

(FakeCluster) Φi

a) inputToContinuousOutputLinker
(DotLinker)

[weights_inputToContinuousOutputLinker]
8 to 3

b) inputToBooleanOutputLinker
(DotLinker)

[weights_inputToBooleanOutputLinker]
8 to 1

ΦoC



d

θi

Δh

Ψi

det.

Ψo

θo

B
B
B
B

B

C
C

C
C
C

a

b

continuousOutputCluster
(BiasedCluster)

biases_continuousOutputCluster

booleanOutputCluster
(BiasedCluster)

biases_booleanOutputCluster

NN Architecture #6 (independent roll)

C
inputCluster

(FakeCluster) Φi

a) inputToContinuousOutputLinker
(DotLinker)

[weights_inputToContinuousOutputLinker]
8 to 3

b) inputToBooleanOutputLinker
(DotLinker)

[weights_inputToBooleanOutputLinker]
8 to 1

ΦoC



d

θi

Δh

Ψi

det.

Ψo

θo

B
B
B
B

B

C
C

D
D
D

a

continuousOutputCluster
(BiasedCluster)

biases_continuousOutputCluster

booleanOutputCluster
(BiasedCluster)

biases_booleanOutputCluster

NN Architecture #7 (roll bound to yaw)

a) inputToHiddenLinker
(DotLinker)

[weights_inputToHiddenLinker]
8 to 10

D
inputCluster

(FakeCluster)
Φi

C
C
C
C
C
C
C
C
C

b

c

C

b) hiddenToContinuousOutputLinker
(DotLinker)

[weights_hiddenToContinuousOutputLinker]
10 to 2

c) hiddenToBooleanOutputLinker
(DotLinker)

[weights_hiddenToBooleanOutputLinker]
10 to 1

hiddenCluster
(BiasedCluster)

biases_hiddenCluster



d

θi

Δh

Ψi

det.

Ψo

θo

B
B
B
B

B

C
C

C
C
C

a

continuousOutputCluster
(BiasedCluster)

biases_continuousOutputCluster

booleanOutputCluster
(BiasedCluster)

biases_booleanOutputCluster

NN Architecture #8 (roll bound to yaw)

a) inputToHiddenLinker
(DotLinker)

[weights_inputToHiddenLinker]
8 to 10

C
inputCluster

(FakeCluster)
Φi

C
C
C
C
C
C
C
C
C

b

c

C

b) hiddenToContinuousOutputLinker
(DotLinker)

[weights_hiddenToContinuousOutputLinker]
10 to 2

c) hiddenToBooleanOutputLinker
(DotLinker)

[weights_hiddenToBooleanOutputLinker]
10 to 1

hiddenCluster
(BiasedCluster)

biases_hiddenCluster



d

θi

Δh

Ψi

det.

Ψo

θo

B
B
B
B

B

C
C

D
D
D

a

continuousOutputCluster
(BiasedCluster)

biases_continuousOutputCluster

booleanOutputCluster
(BiasedCluster)

biases_booleanOutputCluster

NN Architecture #9 (independent roll)

a) inputToHiddenLinker
(DotLinker)

[weights_inputToHiddenLinker]
8 to 10

D
inputCluster

(FakeCluster)
Φi

C
C
C
C
C
C
C
C
C

b

c

C

b) hiddenToContinuousOutputLinker
(DotLinker)

[weights_hiddenToContinuousOutputLinker]
10 to 3

c) hiddenToBooleanOutputLinker
(DotLinker)

[weights_hiddenToBooleanOutputLinker]
10 to 1

C Φo

hiddenCluster
(BiasedCluster)

biases_hiddenCluster



d

θi

Δh

Ψi

det.

Ψo

θo

B
B
B
B

B

C
C

C
C
C

a

continuousOutputCluster
(BiasedCluster)

biases_continuousOutputCluster

booleanOutputCluster
(BiasedCluster)

biases_booleanOutputCluster

NN Architecture #10 (independent roll)

a) inputToHiddenLinker
(DotLinker)

[weights_inputToHiddenLinker]
8 to 10

C
inputCluster

(FakeCluster)
Φi

C
C
C
C
C
C
C
C
C

b

c

C

b) hiddenToContinuousOutputLinker
(DotLinker)

[weights_hiddenToContinuousOutputLinker]
10 to 3

c) hiddenToBooleanOutputLinker
(DotLinker)

[weights_hiddenToBooleanOutputLinker]
10 to 1

C Φo

hiddenCluster
(BiasedCluster)

biases_hiddenCluster



d

θi

Δh

Ψi

det.

Ψo

θo

B
B
B
B

B

C
C

D
D
D

a

b

continuousOutputCluster
(BiasedCluster)

biases_continuousOutputCluster

booleanOutputcluster
(BiasedCluster)

biases_booleanOutputCluster

NN Architecture #11 (roll bound to yaw)

D
inputCluster

(FakeCluster) Φi

a) inputToContinuousOutputLinker
(DotLinker)

[weights_inputToContinuousOutputLinker]
8 to 2

b) inputToBooleanOutputLinker
(DotLinker)

[weights_inputToBooleanOutputLinker]
8 to 1

det.(t-1)

Ψo (t-1)

θo (t-1) BC
C

c

d

e

f

recContinuousOutputCluster
(FakeCluster)

recBooleanOutputCluster
(FakeCluster)

c) recContinuousOutputToContinuousOutputLinker
(DotLinker)

[weights_recContinuousOutputToContinuousOutputLinker]
2 to 2

d) recContinuousOutputToBooleanOutputLinker
(DotLinker)

[weights_recContinuousOutputToBooleanOutputLinker]
2 to 1

e) recBooleanOutputToContinuousOutputLinker
(DotLinker)

[weights_recBooleanOutputToContinuousOutputLinker]
1 to 2

f) recBooleanOutputToBooleanOutputLinker
(DotLinker)

[weights_recBooleanOutputToBooleanOutputLinker]
1 to 1



d

θi

Δh

Ψi

det.

B
B
B
B

BC
C
C

a

b

continuousOutputCluster
(BiasedCluster)

biases_continuousOutputCluster

booleanOutputcluster
(BiasedCluster)

biases_booleanOutputCluster

NN Architecture #12 (roll bound to yaw)

C
inputCluster

(FakeCluster) Φi

a) inputToContinuousOutputLinker
(DotLinker)

[weights_inputToContinuousOutputLinker]
8 to 2

b) inputToBooleanOutputLinker
(DotLinker)

[weights_inputToBooleanOutputLinker]
8 to 1

det.(t-1)

Ψo (t-1)

θo (t-1) BC
C

c

d

e

f

recContinuousOutputCluster
(FakeCluster)

recBooleanOutputCluster
(FakeCluster)

c) recContinuousOutputToContinuousOutputLinker
(DotLinker)

[weights_recContinuousOutputToContinuousOutputLinker]
2 to 2

d) recContinuousOutputToBooleanOutputLinker
(DotLinker)

[weights_recContinuousOutputToBooleanOutputLinker]
2 to 1

e) recBooleanOutputToContinuousOutputLinker
(DotLinker)

[weights_recBooleanOutputToContinuousOutputLinker]
1 to 2

f) recBooleanOutputToBooleanOutputLinker
(DotLinker)

[weights_recBooleanOutputToBooleanOutputLinker]
1 to 1

Ψo

θoC
C



NN Architecture #13 (roll bound to yaw)

d

θi

Δh

Ψi

det.

Ψo

θo

B
B
B
B

B

C
C

D
D
D

a
continuousOutputCluster

(BiasedCluster)
biases_continuousOutputCluster

booleanOutputCluster
(BiasedCluster)

biases_booleanOutputCluster

D
inputCluster

(FakeCluster)
Φi

C
C
C
C
C
C
C
C
C

b

c

C

C
C
C
C
C
C
C
C
C

C
d

a) inputToHiddenLinker
(DotLinker)

[weights_inputToHiddenLinker]
8 to 10

b) hiddenToContinuousOutputLinker
(DotLinker)

[weights_hiddenToContinuousOutputLinker]
10 to 2

c) hiddenToBooleanOutputLinker
(DotLinker)

[weights_hiddenToBooleanOutputLinker]
10 to 1

d) recHiddenClusterToHiddenClusterLinker
(DotLinker)

[weights_recHiddenClusterToHiddenClusterLinker]
10 to 10t-1

hiddenCluster
(BiasedCluster)

biases_hiddenCluster

recHiddenCluster
(FakeCluster)



NN Architecture #14 (roll bound to yaw)

d

θi

Δh

Ψi

det.

Ψo

θo

B
B
B
B

B

C
C

C
C
C

a
continuousOutputCluster

(BiasedCluster)
biases_continuousOutputCluster

booleanOutputCluster
(BiasedCluster)

biases_booleanOutputCluster

C
inputCluster

(FakeCluster)
Φi

C
C
C
C
C
C
C
C
C

b

c

C

C
C
C
C
C
C
C
C
C

C
d

a) inputToHiddenLinker
(DotLinker)

[weights_inputToHiddenLinker]
8 to 10

b) hiddenToContinuousOutputLinker
(DotLinker)

[weights_hiddenToContinuousOutputLinker]
10 to 2

c) hiddenToBooleanOutputLinker
(DotLinker)

[weights_hiddenToBooleanOutputLinker]
10 to 1

t-1

hiddenCluster
(BiasedCluster)

biases_hiddenCluster

recHiddenCluster
(FakeCluster)

d) recHiddenClusterToHiddenClusterLinker
(DotLinker)

[weights_recHiddenClusterToHiddenClusterLinker]
10 to 10



d

θi

Δh

Ψi

det.

Ψo

θo

B
B
B
B

B

C
C

D
D
D

a

b

continuousOutputCluster
(BiasedCluster)

biases_continuousOutputCluster

booleanOutputcluster
(BiasedCluster)

biases_booleanOutputCluster

NN Architecture #15 (independent roll)

D
inputCluster

(FakeCluster) Φi

a) inputToContinuousOutputLinker
(DotLinker)

[weights_inputToContinuousOutputLinker]
8 to 3

b) inputToBooleanOutputLinker
(DotLinker)

[weights_inputToBooleanOutputLinker]
8 to 1

ΦoC

det.(t-1)

Ψo (t-1)

θo (t-1) BC
C

Φo (t-1)C

c

d

e

f

recContinuousOutputCluster
(FakeCluster)

recBooleanOutputCluster
(FakeCluster)

c) recContinuousOutputToContinuousOutputLinker
(DotLinker)

[weights_recContinuousOutputToContinuousOutputLinker]
3 to 3

d) recContinuousOutputToBooleanOutputLinker
(DotLinker)

[weights_recContinuousOutputToBooleanOutputLinker]
3 to 1

e) recBooleanOutputToContinuousOutputLinker
(DotLinker)

[weights_recBooleanOutputToContinuousOutputLinker]
1 to 3

f) recBooleanOutputToBooleanOutputLinker
(DotLinker)

[weights_recBooleanOutputToBooleanOutputLinker]
1 to 1



d

θi

Δh

Ψi

det.

Ψo

θo

B
B
B
B

B

C
C

C
C
C

a

b

continuousOutputCluster
(BiasedCluster)

biases_continuousOutputCluster

booleanOutputcluster
(BiasedCluster)

biases_booleanOutputCluster

NN Architecture #16 (independent roll)

C
inputCluster

(FakeCluster) Φi

a) inputToContinuousOutputLinker
(DotLinker)

[weights_inputToContinuousOutputLinker]
8 to 3

b) inputToBooleanOutputLinker
(DotLinker)

[weights_inputToBooleanOutputLinker]
8 to 1

ΦoC

det.(t-1)

Ψo (t-1)

θo (t-1) BC
C

Φo (t-1)C

c

d

e

f

recContinuousOutputCluster
(FakeCluster)

recBooleanOutputCluster
(FakeCluster)

c) recContinuousOutputToContinuousOutputLinker
(DotLinker)

[weights_recContinuousOutputToContinuousOutputLinker]
3 to 3

d) recContinuousOutputToBooleanOutputLinker
(DotLinker)

[weights_recContinuousOutputToBooleanOutputLinker]
3 to 1

e) recBooleanOutputToContinuousOutputLinker
(DotLinker)

[weights_recBooleanOutputToContinuousOutputLinker]
1 to 3

f) recBooleanOutputToBooleanOutputLinker
(DotLinker)

[weights_recBooleanOutputToBooleanOutputLinker]
1 to 1



NN Architecture #17 (independent roll)

d

θi

Δh

Ψi

det.

B
B
B
B

B
D
D
D

a
continuousOutputCluster

(BiasedCluster)
biases_continuousOutputCluster

booleanOutputCluster
(BiasedCluster)

biases_booleanOutputCluster

D
inputCluster

(FakeCluster)
Φi

C
C
C
C
C
C
C
C
C

b

c

C

C
C
C
C
C
C
C
C
C

C
d

a) inputToHiddenLinker
(DotLinker)

[weights_inputToHiddenLinker]
8 to 10

b) hiddenToContinuousOutputLinker
(DotLinker)

[weights_hiddenToContinuousOutputLinker]
10 to 3

c) hiddenToBooleanOutputLinker
(DotLinker)

[weights_hiddenToBooleanOutputLinker]
10 to 1

t-1

Ψo

θoC
C

ΦoC

hiddenCluster
(BiasedCluster)

biases_hiddenCluster

recHiddenCluster
(FakeCluster)

d) recHiddenClusterToHiddenClusterLinker
(DotLinker)

[weights_recHiddenClusterToHiddenClusterLinker]
10 to 10



NN Architecture #18 (independent roll)

d

θi

Δh

Ψi

det.

B
B
B
B

B
C
C
C

a
continuousOutputCluster

(BiasedCluster)
biases_continuousOutputCluster

booleanOutputCluster
(BiasedCluster)

biases_booleanOutputCluster

C
inputCluster

(FakeCluster)
Φi

C
C
C
C
C
C
C
C
C

b

c

C

C
C
C
C
C
C
C
C
C

C
d

a) inputToHiddenLinker
(DotLinker)

[weights_inputToHiddenLinker]
8 to 10

b) hiddenToContinuousOutputLinker
(DotLinker)

[weights_hiddenToContinuousOutputLinker]
10 to 3

c) hiddenToBooleanOutputLinker
(DotLinker)

[weights_hiddenToBooleanOutputLinker]
10 to 1

t-1

Ψo

θoC
C

ΦoC

hiddenCluster
(BiasedCluster)

biases_hiddenCluster

recHiddenCluster
(FakeCluster)

d) recHiddenClusterToHiddenClusterLinker
(DotLinker)

[weights_recHiddenClusterToHiddenClusterLinker]
10 to 10


