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Kinematics:
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Linear Acceleration Model Overall Error

North
East
Down
Roll
Pitch
Yaw

0 2 4 6 8 10

RMS up-down acceleration error (ms�2)

forward-sideways-flight

orientation-sweeps

vertical-sweeps

stop-and-go

turn-demos1

inverted-vertical-sweeps

orientation-sweeps-with-motion

dodging-demos4

circles

flips-loops

chaos

turn-demos2

dodging-demos3

tictocs

dodging-demos1

dodging-demos2

freestyle-gentle

freestyle-aggressive

turn-demos3

Up-Down Acceleration Error

Linear Acceleration Model
Linear Lag Model
Quadratic Lag Model
ReLU Network Model

0.0 0.2 0.4 0.6 0.8 1.0

Fraction of training set on which hidden unit is active

0

20

40

60

80

100

120

140

160

N
um

be
ro

fH
id

de
n

U
ni

ts Conventional Random Initialization

0.0 0.2 0.4 0.6 0.8 1.0

Fraction of training set on which hidden unit is active

0

5

10

15

20

25

30

N
um

be
ro

fH
id

de
n

U
ni

ts Our Data-based Initialization

0 2 4 6 8 10time (s)
�40
�30
�20
�10

0
10
20
30
40

U
p-

D
ow

n
A

cc
.

(m
s�

2
)

freestyle-aggressive Observed
Linear Acceleration Model
ReLU Network Model

0 2 4 6 8 10time (s)
�40

�30

�20

�10

0

10

20

U
p-

D
ow

n
A

cc
.

(m
s�

2
)

flips-loops Observed
Linear Acceleration Model
ReLU Network Model

0 2 4 6 8 10time (s)
�30
�25
�20
�15
�10
�5

0
5

U
p-

D
ow

n
A

cc
.

(m
s�

2
)

dodging-demos3 Observed
Linear Acceleration Model
ReLU Network Model

Helicopter System ReLU Network Model
Difficult because of latent 
unmeasured state like airflow


