
0 20000 40000 60000 80000
data index

0.04

0.02

0.00

0.02

0.04

ac
ce

le
ra

tio
n 

(m
/s

/s
)

IMU Consistency Check Levels

0 20000 40000 60000 80000
data index

0.04

0.02

0.00

0.02

0.04

an
gu

la
r r

at
e 

(ra
d/

s)



650 700 750 800 850 900 950 1000
time (sec)

0.8

0.6

0.4

0.2

0.0

0.2

0.4

0.6

0.8
Do

wn
 V

el
 (m

/s
)

max=0.78

min=-0.42

Vertical Innovations

650 700 750 800 850 900 950 1000
time (sec)

4

2

0

2

4

Do
wn

 P
os

 (m
)

max=4.78

min=-4.99



650 700 750 800 850 900 950 1000
time (sec)

0.6

0.4

0.2

0.0

0.2

0.4

No
rth

 V
el

 (m
/s

) max=0.11

min=-0.55

Horizontal Velocity  Innovations

650 700 750 800 850 900 950 1000
time (sec)

0.4

0.2

0.0

0.2

0.4

Ea
st

 V
el

 (m
/s

)

max=0.07

min=-0.27



650 700 750 800 850 900 950 1000
time (sec)

2

1

0

1

2
No

rth
 P

os
 (m

)

max=0.14

min=-1.24

Horizontal Position Innovations

650 700 750 800 850 900 950 1000
time (sec)

2

1

0

1

2

Ea
st

 P
os

 (m
)

max=0.15

min=-0.27



650 700 750 800 850 900 950 1000
time (sec)

0.04

0.02

0.00

0.02

0.04
X 

(G
au

ss
)

max=0.027

min=-0.029

Magnetometer Innovations

650 700 750 800 850 900 950 1000
time (sec)

0.04

0.02

0.00

0.02

0.04

Y 
(G

au
ss

)

max=0.042

min=-0.033

650 700 750 800 850 900 950 1000
time (sec)

0.4

0.2

0.0

0.2

0.4

Z 
(G

au
ss

)

max=0.439

min=-0.439



650 700 750 800 850 900 950 1000
time (sec)

0.04

0.02

0.00

0.02

0.04

He
ai

ng
 (r

ad
)

max=0.0
min=0.0

Magnetic Heading Innovations



650 700 750 800 850 900 950 1000
time (sec)

0.04

0.02

0.00

0.02

0.04

in
no

va
tio

n 
(m

/s
ec

)

max=0.0
min=0.0

True Airspeed Innovations

650 700 750 800 850 900 950 1000
time (sec)

0.04

0.02

0.00

0.02

0.04

in
no

va
tio

n 
(ra

d)

max=0.0
min=0.0

Sythetic Sideslip Innovations



650 700 750 800 850 900 950 1000
time (sec)

0.04

0.02

0.00

0.02

0.04

X 
(ra

d/
se

c)

max=0.0
min=0.0

Optical Flow Innovations

650 700 750 800 850 900 950 1000
time (sec)

0.04

0.02

0.00

0.02

0.04

Y 
(ra

d/
se

c)

max=0.0
min=0.0



650 700 750 800 850 900 950 1000
time (sec)

0.0

0.5

1.0

1.5

2.0

2.5

3.0

m
ag

max=2.92 , mean=0.07
Normalised Innovation Test Levels

650 700 750 800 850 900 950 1000
time (sec)

0.00

0.05

0.10

0.15

0.20

ve
l,p

os

vel max=0.21 , mean=0.06

pos max=0.18 , mean=0.05

650 700 750 800 850 900 950 1000
time (sec)

0.0

0.1

0.2

0.3

0.4

0.5

hg
t

hgt max=0.49 , mean=0.02



650 700 750 800 850 900 950 1000

0.0

0.2

0.4

0.6

0.8

1.0

al
ig

ne
d

no pre-arm data - cannot calculate alignment completion times

EKF Control Status - Figure A

650 700 750 800 850 900 950 1000

0.0

0.2

0.4

0.6

0.8

1.0

po
s a

id
in

g

no pre-arm data - cannot calculate GPS aiding start time

650 700 750 800 850 900 950 1000

0.0

0.2

0.4

0.6

0.8

1.0

hg
t a

id
in

g

no pre-arm data - cannot calculate Baro aiding start time

650 700 750 800 850 900 950 1000
time (sec)

0.0

0.2

0.4

0.6

0.8

1.0

m
ag

 a
id

in
g

no pre-arm data - cannot calculate 3D magnetoemter aiding start time

no pre-arm data - cannot magnetic declination aiding start time



650 700 750 800 850 900 950 1000

0.0

0.2

0.4

0.6

0.8

1.0
ai

rb
or

ne

EKF Control Status - Figure B

650 700 750 800 850 900 950 1000
time (sec)

0.0

0.2

0.4

0.6

0.8

1.0

es
tim

at
in

g 
wi

nd



650 700 750 800 850 900 950 1000
0.00

0.25

0.50

0.75

1.00
fa

ile
d

EKF Innovation Test Fails
vel NED
pos NE

650 700 750 800 850 900 950 1000
0.00

0.25

0.50

0.75

1.00

fa
ile

d

hgt absolute
hgt above ground

650 700 750 800 850 900 950 1000
0.00

0.25

0.50

0.75

1.00

fa
ile

d

mag_x
mag_y
mag_z
yaw

650 700 750 800 850 900 950 1000
0.00

0.25

0.50

0.75

1.00

fa
ile

d

airspeed

650 700 750 800 850 900 950 1000
0.00

0.25

0.50

0.75

1.00

fa
ile

d

sideslip

650 700 750 800 850 900 950 1000
time (sec

0.00

0.25

0.50

0.75

1.00

fa
ile

d

flow X
flow Y



650 700 750 800 850 900 950 1000

0.0

0.2

0.4

0.6

0.8

1.0
fa

ile
d

GPS Direct Output Check Failures
fix type
N sats
GDOP
horiz pos error
vert pos error
speed error

650 700 750 800 850 900 950 1000
time (sec

0.0

0.2

0.4

0.6

0.8

1.0

fa
ile

d

GPS Derived Output Check Failures
horiz drift
vert drift
horiz speed
vert vel inconsistent



650 700 750 800 850 900 950 1000
time (sec

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1.0
ac

cu
ra

cy
 (m

)

Reported Accuracy
horizontal
vertical



650 700 750 800 850 900 950 1000
0.000000

0.000002

0.000004

0.000006

0.000008

0.000010

0.000012

0.000014
De

l A
ng

 C
on

in
g 

(m
ra

d)
max=1e-05

IMU Vibration Metrics

650 700 750 800 850 900 950 1000
0.00

0.02

0.04

0.06

0.08

0.10

0.12

0.14

HF
 D

el
 A

ng
 (m

ra
d)

max=0.141

650 700 750 800 850 900 950 1000
time (sec)

0.000

0.001

0.002

0.003

0.004

0.005

HF
 D

el
 V

el
 (m

/s
)

max=0.0049



650 700 750 800 850 900 950 1000
0.0

0.5

1.0

1.5

2.0

2.5

3.0
an

gl
es

 (m
ra

d)
max=3.2

Output Observer Tracking Error Magnitudes

650 700 750 800 850 900 950 1000
0.000

0.025

0.050

0.075

0.100

0.125

0.150

0.175

ve
lo

cit
y 

(m
/s

)

max=0.17

650 700 750 800 850 900 950 1000
time (sec)

0.0

0.1

0.2

0.3

0.4

0.5

po
sit

io
n 

(m
)

max=0.53



650 700 750 800 850 900 950 1000
time (sec)

0.000034

0.000032

0.000030

0.000028

0.000026

X 
(ra

d)
Delta Angle Bias Estimates

650 700 750 800 850 900 950 1000
time (sec)

0.000026

0.000025

0.000024

0.000023

0.000022

Y 
(ra

d)

650 700 750 800 850 900 950 1000
time (sec)

0.000011

0.000010

0.000009

0.000008

0.000007

Z 
(ra

d)



650 700 750 800 850 900 950 1000
time (sec)

0.0020

0.0015

0.0010

0.0005

0.0000
X 

(m
/s

)
Delta Velocity Bias Estimates

650 700 750 800 850 900 950 1000
time (sec)

0.0005

0.0010

0.0015

0.0020

0.0025

0.0030

Y 
(m

/s
)

650 700 750 800 850 900 950 1000
time (sec)

0.0002

0.0000

0.0002

0.0004

0.0006

0.0008

0.0010

Z 
(m

/s
)



650 700 750 800 850 900 950 1000
time (sec)

1.025

1.050

1.075

1.100

1.125

1.150

1.175

1.200

st
re

ng
th

 (G
au

ss
)

650 700 750 800 850 900 950 1000
time (sec)

5.40

5.42

5.44

5.46

5.48

5.50

5.52
de

cli
na

tio
n 

(d
eg

)

Earth Magnetic Field Estimates

650 700 750 800 850 900 950 1000
time (sec)

32

34

36

38

40

in
cli

na
tio

n 
(d

eg
)



650 700 750 800 850 900 950 1000
time (sec)

0.090

0.085

0.080

0.075

0.070

0.065
X 

(G
au

ss
)

Magnetomer Bias Estimates

650 700 750 800 850 900 950 1000
time (sec)

0.025

0.000

0.025

0.050

0.075

0.100

0.125

0.150

0.175

Y 
(G

au
ss

)

650 700 750 800 850 900 950 1000
time (sec)

0.26

0.25

0.24

0.23

0.22

0.21

0.20

0.19

0.18

Z 
(G

au
ss

)



650 700 750 800 850 900 950 1000
time (sec)

0.04

0.02

0.00

0.02

0.04

No
rth

 (m
/s

)

Wind Velocity Estimates

650 700 750 800 850 900 950 1000
time (sec)

0.04

0.02

0.00

0.02

0.04

Ea
st

 (m
/s

)


