O 2019/231464

++++++++++

+* +*
+ + + + + + + +

L -
L 1
+ + + +
+ ¥+ + + + +
+ + + +

+ +
LI N N N R R
+ 4 + + + + + 30

+ +
* ok ko
+ + + + + + + +
L+ + + + + ¥+ F +H
* + + F F F F F FF
* * + t+ + FtF
+ + + + + ¥+ ¥ + +
+ + + F + + + F o+
+ + + + + + ¥ + + F
+* + F ¥ + + ¥ + F + +

+ + + + + + ¥ + +
++++++++++++
+ + + F F F o+ F
LI L B
+ + + + + ¥+ + ¥ + + +
+ + + F + + F F + F t+ oA
+ + + ¥+ ¥ + + + +
4+ + F o+ F
+ + + + + + ¥ + + ¥ +
+ + + + + + + + + + + +
+ + + ¥ + + ¥+ + + ¥ +
+ + + +F + F F o+ A
+ + + + + + + +
+ + + ¥ + + ¥ + + ¥ +
* 4+ttt F
+* + F ¥ + F + + F F 4
+++++++++++‘I’
+ * + + F + + + + + + B
+ + + + + + + + ¥+ + &
* + + F ¥ + F ¥ F F + A
+ + + + + + F + + + +
+ + + + F + + +
* + + +

+ + &
L
+ + + +
+ + + +
+
+ +

+* + + + + + ¥ + + ¥ +

M e

+

+ + + + +

+
+

+
+ +
+ + +
+ + +
s + + + + + +

+

+
+ + + ¥ + + ¥ +

o+
+
+
* ok ko
+ + + + ¥ + + ¥ +

+
+
* kbt

+

+
L

+ +
+ + + + + + + +

* + +

g + +

_'I'

.d'-i'-_--
F.-‘rh_*__.r

++++++++++++++++'I"I-'I'+++++++++++++'I-'I"I'+++++++*+++++++++++++'I"I-'I'+++++++++++++++++++++++++

+
+
+
+
+
+
* o+

+
+
+
+
+

o

E‘
-‘1

F

3
; \
b

* + + + + + ¥+ +
+ +

+ + + + + + + +
+

+
+ + + + + ¥+ ¥ + +

+
* + * kot
+ + + + + + + + +
+ + + + + + + + + +
+ + + + + + + + +

+ + + ¥ + + ¥+ +

-

i
1

-

+ + +
+ +
Y
. l -

0, T

+ 4 + + + + + + + + F + + +F + A FFEFEFEFEFEEFEEE

+ + + + + + + +

+

+ + + + + + + o+

+

+

+

+
+

+ +
+ +

+

+
* + + * + + + + + T 1
+ + + +++ + + + ¥ + + + + ]

+
+

| I B I ]
+ + + + + + W
+ +
+ +
+

+
+ + + + + + + F+ + + F + F At -
+ + + + + + + + + + + +

-
* + + ¥ F F F FFFFFFFEFFEFEFEF T r

Ly T

L ]
' +
+ +
+ + ko
c N = + N
+, + +
* 4+ ok + + g
+ [ +
+ +
' [ ]
: *_+ I'| '\.ﬂ""’l
+ +, A
+ o+ + L ! LICC
+ + + + + + + + * + + -
+ + + u + + F + + + + + F W
LI N e R N e
L R R R I R R R R T R S e .
N
LI I I N I
- L I I I
3 I I
I LI N N N N N N N N
[ LI R N R R N R R kR R e R N R R N N
N
LI N I N I I N I N R N
+ + + + + + + + o+ R R R R R R
LI I I
LI I N N N R N N N N N N
L N R I I R R R R R
LI N N N N N LI N N I N N N
LI N N N N N N N N NN
+ + + + F + o+ + 4+ F + o+ + + + + F oA
L N . + o+ F + o+ o+
LI A A I N N N O - TR N O
LI R R R N R I FRERE NN
+ + + + F b+ b F o+
LI A N N N I =
I N N N R N N N N
LI N
L N N N N
L N N R N N N A
+ + + + + F + + + F + kot F A
LIE I I S EIE R N N
+ + + + + + + + M + + + + + + + + 4
+ o+ + o+ A+ + + + + + 4+ + + + W
CIEIE DI DL K IR S I N
N ' T
+ 4+ F + o+ + 4 + LI N
LIEIE D E I S L LI N I S A A |
+ 4+ + + + + + + + 48 i + + + + + + + + + + 4
+ o+ + o+ T N A N
LIE I D LI N N
IR N E N LI e I A
EIEIE D S + o+ F + o+
EIE N N EIE S D D
ERE N N S A + 4+ + o+
+ + + + +F + o+ + + + + F + + + + + u
LI DI BE K EE DR S e O
+ + + + F + o+ + + + + F + + + + + +
LI S + 4+ A
" IR N LI N A A A N
+ 4+ + F + F o+ o+ + + + + + + +F +
+ o+ + o+ + 4+ 4 + + + + + + W
LI DI BE K LI A N
+ + + + F + o+ R R R N
LI S LI N
LIEIE D E I S L LI IE L I B K
L3 N R N ERE R
+ + + + +F + o+ .+ + + + + +
LIE I D LI
LR N I S + + +F +
EIEIE D S + + + 4+
LIEIE D E I S L + + ok
+ 4+ + F + F o+ o+ + 4
+ o+ + o+ * 3
LI DI BE K r
+ + + + F + o+ .
LI S
LIEIE D E I S L
+ 4+ + F + F o+ o+
+ o+ + o+
LI DI BE K
+ + + + + + o+
EIEIE D S
LIE I N
L N e S
+ + + + +F + o+
LI DI BE K
+ + + + F + o+
LI S
LIEIE D E I S L
+ 4+ + F + F o+ o+
+ o+ + o+
LI DI BE K

+ + + ¥ + + ¥ + +

+

+ + + + F F F o FFFFFEFFAFFFAFFFEFEFFEAFFEFEFEFFFAF

+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+

+*

+ + + + + + + + + + + F + + A+ F

+*

t + + + + + o+t F
+ + + + + + + F + + + + + + + +
L L B L B L

+ + + + + + + + + +

Fig. 1

* + +
+ +

+ + i
LI N
EIE O

11

+ + + + ¥ + + ¥ + + ¥ + +* + + F + F F F FFFFoA
* + + + F F F FFFFFFFFEFFEAFFFEAFEFFEAFEFFFF

+ o
* + ok ok L N L L
+ + + F ok FFFFFFEFFFEFFFEFFFEFFEFEFFEFEFFEFEFEFEFEFFEFEFEFEFEFFEFEFEFFEAFFEFEAFFEFEFFEFEAFFEFEAFFEFEAFFEFEAFFEFEAFF A F

+ + + + + F FFFFF A H

LI N L
+ + + +

+ + + +

+ + + + + + + + +

PCT/US2018/035586

+ + + ¥ +F + F FFFFFFFF

R
+ + + + +t P RR o+ .
F + + + + + F FFFFFFFF R + + + + + N
+ h ok F A F o+ F
++ + + + + + AT 4+ + +
e+ +F + F FF F FF o FFF

-

+
+
+ +
+
+ +

]
+ + + £+
+
+
+

+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
o
+

+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
-

+ + + + + + + F F A+ ok FFFF
L L N B N D L
a F F+ F F o FFFFFEFFFFF
+
L N N N N
+ + + + + + + + + + +
++++++++' bl e + + o+ o+ o+ o+ o+
++++++++++++

+
i+++++++++
+ +
 + + + + T
+ + +
 + F F F FFFFFEFFFEFFFF
+ + + + ¥ F F F FFFFFFFFEF T
+
LI L L N L L B
Bl + + + + + + F ok F o FFF

+
+ +

L
+

+

+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+ +
+ +
+ + +
+ +
+ + +
+ +
+ +
+ + + +
+ +
+

+
+
+

+

+
+

+
+
+

+
+
+
+
+
+
+ +
+
+

]
+
+

F o+

+ +
+

+ g+ F

+
+ +
+ + + +

+ + + +

+
+

+

+

+
'I-'I-'I-'I-++'I-+'I-

L + + +

+
+

+

-+
+ + +
+ + ¥
+ + +
+ + +

+ 4
+

+*
+

I
L
+

+
+
+

+ + + + B8 -_—

+ + + + + +

bl + + + + + + + + + + + + + + + Tt

+ + + F F F o F At F
* + + + F + F FF ok FFFFFFFFFF

EEE DR EIE N N N
L N
e + 4+t F o+
LIS
+ 4+ + + + +
. LR

* + + ¥+ + +
+ + + + + + + +
+ + + + + + + + +
+ + ¥+ ¥ + ¥+ + +
+ + + + + + + +
L]

+
+
+
i+ +
+
L

+
+

+ + + + + + + +

+ + + ¥+ ¥ + ¥+ ¥ +
+ + + + + + + + +
+ + + + + + + +

+
+

+

+ + + + + + ¥ +
+ + + + + + + + +
 + o F o+ F
+ + + + +
+ + + + +

[ 3
+
+ F o+ o+ o+

+

"+
+
L
+
+ +
* + + + ¥ + ¥ + +
+ + o+
+ + + + + + + + +
+ + + .
+ + + + + + + + + 4
+ + + + + + +
+ + + +

+

r
+ + +
+ + + + + + + + +
+ + +
Rl + + +
+ +
+ + +
+
+

k
+ + + + + + + +

"I-

+ +

+

+ + + ¥+ ¥ + + ¥ +
+ + + + + + + + +
+ + + + + + + + 4+
+* + + ¥ + + ¥ + +
+ + + + + + + 1

N +
]

++++++++++++++++++++++++++++
+
+ + + + + + + F o+ F
+
+
+ + + + + + + F o+ F
+ + + +
+++++++++++++:+++

+ % + + ¥+ + F F o+ F
+++++++++++++

+ % + + ¥+ + F F o+ F
+ + + F + F o+

+* + + ¥ + + ¥+ F FF A+

+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+

+ + + + + o+ttt

+ + + + + + + + + + + + + + + + +F A+t

+ + ¥

+ + + + + + + +

-
+

+
+*

+
+

+
+

+ +
+
+
+
+



O 2019/231464 PCT/US2018/035586

120

+* + + ¥ +F + F F FFFFFFAFFFFFFEAFFAFEFFFEFEFEAFEAFEFAFEFEFEFEAFEFEAFEFEFEFEFEFEAFEAFEFEAFEFEFEFEFEFEAFEFFEAFEFEEAFEAFEFEAFEAFEFEFEFEFEAFEAFEFEAFEFEFEFEFEFEAFEFEFEFEFEEAFEFEFEAFEFEFEFEFEFEFEFEFEAFEAFEFEFEAFEFEAFEAFEEFEFEFEFEAFEFEAFEFEFEFEAFEFEAFEAFEFEFEFEFEAFEAFEFEAFEFEFEFEAFEEAFEAFEFEAFEFEFEAFEFEFEFEAFEFEFEAFEFEAFEFEFEFEFEFEFEFEFEFFEFE A F

+
*
+
+
+
+
* *
+ * + + + F F F FFFFFFFFEFFFEFFEAFEFAFEAFEFAFEAFEFEAFEFEFEAFEAFEFEAFEAFEFEAFEAFEFEAFEAFEFEFEAFEFEAFEAFEFEAFEAFEFEAFEAFEFEFEFEFEFEAFEF .
+ +
+
+ +
+ + *
. A R N N Nk R N N N N N N N NN N o . +
+
+ +
H . *
+ +
+
+ *
+
+ + + +
+
+ +
+ +
+ + . +
+ . LR EE R o E T + + + +
+ + +_+ +
+ +
+ + +
+ + H *
+
+ H +
*
+ +
+
+ +
+
+ +
H H +
+ +
+
+ +
+
+ + .
+ * + + + +F + F FFFFFFFFEFFFFAFEAFEFAFEAFEFEAFEAFEFEAFEFEFEAFEAFEFEAFEAFEFEAFEAFEFEAFEAFEFEFEAFEFEAFEAFEEAFEAFEFEAFEFEFEFEFEFEFEFE A H
+
+
+
+
+
* +
+ PRt b b e e e e b e e e b ek b e e e e e b e kb e e e e .
+ +
+ +
+ +
+ +
* + * +
+ +* + + F F FFFFFFFFEFFFEFFEFEFFFEFFEFEAFFEFEFFEFEAFFEFEFEFEFEFEFEFEAFFFEFEFEFEAFFEFEAFFEFEFEFE T - + .
+ + + +
. + . . + +
+ n +
+ + +
+ +
+ + -+
+ + + + + + F + +
+ + +
+ +
+ +
+ +
+ +
+ +
+ *
+ +
+ +
+ +
+ +
+ +
+ +
+ +
+ +
+ +
+
. +
4 +
+
+ *
+
+ +
+ +
+
* +
+ +++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ .
+ +
+ +
+ +
. + N F . +
+ +
+ IR N D R R NN NN DN NN NN NN NN NN NN NN NN NN . H * .
+ +
* * * *
+ +
+ + + +
+ +
+ + + H H - H H +
+ + + +
+ + + + +
+ + +
+ : + + +
+ +
+ + + +
+ N . +
+ + + E +
+ +
+ + + +
+ *
+ + + +
+ +
+ + + H +
+ +
+ + + +
+ +
+ + + +
+ +
. + + + . +
. + + I N N R T T .. +
+ + +
+
* * *
+
+ + +
+
+ + +
+ +
+ + + +
+
+ + +
+
+ + +
+ T R R O o N N N R N A N N N R N R N N N N N o N R N N N N R N N N NN NN N
+
+
* +
+ N R N R e T N
+
+
* +
IR N N N N R R T,
R R R R R R R R R R R R R R R R R R RO OO OO
+
+
+
+
+
+
+ + +
+
+
+ + + + + + +
+
+ +
+ +
+
+
+
+
+
+
+* + F F o FFFFFFFEFFFEFFEFEFFEFEFFEFEFFEFEFEFEFEAFFEFEAFFFEFFEFEAFFEFEAFFEFEAFFEFEAFFEFEFEFEFEAFFEFEAFFEEFF T
N N N N N N
+ +

Capluring device

+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+

+* + + F F F FFFFFFFEFFF
+

+ + * + + ++ ++ ++ A+ttt ottt ottt ottt ottt ettt ettt ottt o+

Capturing device

+ + + + + + + F + +++ ottt ottt ettt ottt ottt t

gmmunication
intertface

+ + + + + + + + + F + + F F FFFFFFFFEFFFEFFEFEFFFEFFEFEFFFEFFFEFFEFEFFEFEFFEFEFFEFEFFEFEFFFEFFE S F

L I I N N N R R B RSB EEBEEEEEEBEEEEEBEEEEEENIENEINEIINIEREZM,.

Barometer

+.

+ 4+ + + + ottt
+ + + + + + + ++ + ++ ++F+ +F+ ottt o+t

+ + + + + + + + + + + + + + + 4

+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+

+++++++++++++++++++++++++++++++++++++++++++++

Anemometer

+* + + ¥ F + F F o+ FFFFAFEFFFFFEAFFAFEAFEFFEAFEFEAFEFEFEAFEAFFEFEFEFEAFEAFEFEAFEFEFF

Flute height sensor

* + + F F FFFFFFFEFFFEFFFEFFEFEFFEFEFFEFEAFFEFEAFFEFEAFFEFEAFFEFEFFEFEAFFEFEAFFEFEAFFEFEAFEFEFEAFFEFEAFFEFEAF T

* koot

+

+ + + + + + + + + + +F + + + + +F At FFFFEFEFEFEFEFFE

speed sensor

Compass

+ F + F F F o F A FEFFFEFFFEFFEFEFEFEFE A FFEFEFFEFFE A+

+ 4+ + + + ottt
+ + + + + + + + + + + + + + + + +
+ + + + + + + +F + + F+ o+

* + + F F FFFFFFFFEFFEFEFFEFEFFFEFFEFEFFEFEFFEFEFEFEFEFFEFEFFEFEFEFEFEFFEFEFFEFEFFEFEAFFEFEFEFEFEFFEFEAFFFEFFEFEAFFEFEAFFEFEFFEFEAFFEFEFEFEFEAFFEFEAFFEFEAFFEFEAFFEFEAFFEFEAFFEFEAFFEFEFEFEFEAFFEFEAFFEFEAFFEFEAFFEFEAFFEFEAFFEFEFF T

Fig. 3



O 2019/231464

+
+
+
+ +
+
+
+
+
+ +
+
+
+
+
+
+
+
+

150

* + + F F FFFFFFFFEFFFEFFFEFFFEFFFEFFEFEFFEFFEFEFEFFFEFEFFEFEFEFEFFEFEFEFEFEFFEFEFFEFFEFFEFFEFEFEFFEFFEFEFEFFEFEFEFEAFFEFEFFEFEFFEFEFFEFEFEFFEFFEFEFFEFEFFEFEFEFEFEAFFFEAFFFEAFFFEFEFEFEAFFFEFEFFEFFEFEAFFEFEAFFEFEAFEFEFEAFFEFEAFFFEAFFE R F

+ + + F+ + + + + +F F FF S+ FFEFFFEFFFEFFFEFFFEFFEFEFEFEFEFEFEFEFFEFEFEFEFEFFEFEFFFEFEFE A+

Frocessor

++++++++++1-1-1-+++++++++++++1-1-1-++++++++++++++++++++++++++++++++

Communication
nterface

+ + + + + + + + + + + + + ++ +tF+F A+ttt ettt ettt ottt ottt ettt ottt ottt

+ + + + o+ F FFFFFFFEAFEFFEAFEFFF

+ + + + + + ¥ F +F F + F FFFHF
+ + + + + + + F F FFFFFF

+*
+
+
+
+
+
+
+
+
+

+ + + + F FF ok FFFFFFFEAFEFFEFEFEFEFEFFEFEFEFEFEFEAFEFEFEFEAFEFEFEFEFEFEFEFEFEFEFEFEFFEFEFEFEFEEFEFEEEFFEF

Applicalion server

+ + + + + + + + +F + A+ FFFFFFFFEFFEAFEAFFAFEFFEFEAFEFEFEFEFEFEAFEFEFEAFEFEFEAFEFEFEAFEFEFEAFEFEEAFEFEEFEFEEFEFES

* + F F F FFFFFFFEFFFEFFEFEFFEFEFFEFEFEFEFEFFEFEAFFEFEFFEFEAFFEFEAFFEFEFEFEFEAFFEFEFEFEFEAFFEEAFFEFFFF

+ + + + + + + + + + + +

+ + + + + + + + + + ++ + + + + +

+
+*
+
+
+
+
+
+
+
+
+*
+
+
+
+
+
+
+

viemory

+
+
*
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+

L B N N B R BB BB EBEEEBEBEEBEEBEEBEEBERBEEBEBEREEBEERBEIEIEBIEIBEMEIENEIEIEINEIEIEZMSEI

FProgram

F-mail server

+ + + + + + + + + + + + +* + + ¥ + + ¥ F + F F+

Coge

+ 4+ + + + + + + + + + + + +F F +F F FFFFFFFEFFE A FEFEFE 4+

+ + + + + + + + F F F o+ FFEFFFEF A F

* + + ¥ F + F FFFFFFFFFFEAFFFFF

Content analyzer

* + F F F FFFFFFFFEFFFEFFEFEFFEFEFFEFEFFEFEAFFEFEAFFEFEAFFEFEAFFEFEAFFEFEAFFEFEAFFEFEAFFEAF T

* + F F F F o FFFFFFFFEFFEFEFFEFEFEFEFEFEFEFEFEFEFEEFEFEFEFEFEFEFEFEFFEFEE

+
LI B N N Nl LR E RN R B EEBEEEBEEBEEEBEEBEEEREENREIREEIEENEIEEIEIENEIENEINEIEEIIZIEZS..]

+ + + + + + + + + F + A+ttt
+ + + + + + + + + + + + + + A+ttt

+ + + + + + + +F + F FF A FFEFFFEFFFEFFFEFFEFEFFEFEFEFEFEFEFFEFEFEFEAFEFEFEFEFEFEAFEFEFEAFEFEFEAFEFEEFEFEEFEFEEFEFETE

+* + + F F F FFFFFFFEFFFFFEFEFFEFEFFEFEFFEFEFFEFEFFEFEFFEFEFFEFEFFEFEFFFEFFEFFE S FF S F

+* + + ¥ +F + F F F o FFFFFEFFFFEFAFFAFEFEFEFEFEFEAFEAFEFEFEFEFEAFEAFFEAFEAFEFEFEFEFEAFEFFEAFEFEEAFEFEEAFEFEEFEFEFFFH * + + + + + F F F o FFFFFEFFEFEFFEFEFFEAFEFEFEFEAFEFEAFEAFEFEAFEFFEFEFEFEFEAFEFEFEAFEFEFEAFEFEFEAFEFEEAFEFEEFE
+
+ +
+
+ +
+
+ +
+
+ +
+
+ +
+
+ +
+
+ +
+ +
+ +
- ++++++++++++++++++++++++++++ +
+
+ +
+ +
+ +
+
+ +
+
+ +
+
+ +
+
+ +
+
+ ++ -
LB B B N N N N SRR BB EEEEEEBEEEBEBEEBEEBEEBEBEERBEERBEIRENENEENEBNEERENEIEIENIEIEIIIIEBIEZIM.

+ * + + F FFFFFFFFFFEFEFFEAFEFEFEFEFFEAFEFEAFEAFEFEFEFEFFEFEFEFEAFEFFEAFEFEFEFEFFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFFEFEFEFEFEEFEFEEFEFEEFEFEF
+ * + + F FFFFFFFFFFEFEFFEAFEFEFEFEFFEAFEFEAFEAFEFEFEFEFFEFEFEFEAFEFFEAFEFEFEFEFFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFFEFEFEFEFEEFEFEEFEFEEFEFEF

+ + + + + + + + + + + + + + + + F A+ +F Sttt ottt ottt ottt ettt ettt ottt ettt ettt ottt ottt ettt sttt ottt ottt ettt ottt sttt e+ttt ottt ottt ettt ottt A+

-ig. 4

160

+ + + + + ++ ++ ++F+ A+ttt ettt ettt ettt ettt ottt o+

+ +
+ +
+ +
+ +
+ B R R R R R N R R O o O +
+ + +
+
+ + +
+ * + +
. + + + + + F + + F + +F F F FFFFFFFFEFFFEFFEFEFFFEFFEFEFFEFEFFFEAFEFEFEFFEFEFEFEFEFFE A FEFE A F + r . .
+ +
+ + +
+ +
+ + +
+ +
+ + +
+ +
+ - + +
+ +
+ + + +
+ +
+ + + + +
+ + . + +
+ - +++++++++++++++++++++++++++++++ + + +
+ + + +
+ +
+ + +
+ + +
+ + +
+ +
+ + +
+ +
+ + +
+ +
+ + +
+ +
+ . . + +
+ dok b b b R R R bbb b b b b b b b b b b kb b bbb b b b kb b b b b . + +
+ . + +
+ + + + + + F + o+ + b b FF F F b F o+ +
+ +
+ +
+ + +
+ + B N N N N N N N N N N N N N N N N N N N N N N N N N N N S N N N +
+ + + +
+
+ + + +
+
+ + . + +
+ +++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ + . + + * :
+ . + . + +
+ + + +
+ + E
+ + + +
+ + H +
+ + + + + +
+ + + + + ¥ F F+ F FFFFFFFFF
+ + + +
+ +
+ + + +
+ +
+ + + +
+ +
+ + + +
+ + + +
+ + + +
+ +
+ + + +
+ +
+ + + + +
+ +
+ + + + +
. + . + 4+ + + + F b+t F A b FF F F o FF A A F o+ FF A F A+ .
+
+ + +
+
+ + +
+
+ + +
+
+ + +
+
+ + +
+
+ + +
+
+ + +
+
+ + +
+
+ . + +
+ N B N N N N N N N N N N N N N N N N N N N N N N N N N N N A N N N N N NN 0 2 + B N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N NN NN S 2N +
+ + + +
+ + + +
+ + + +
+ + + +
+ N . . + . + +
+ + ' ' + +
+ + + +
+ + H + +
+ + H . + +
+ + + +
+ + + +
+ * + + + + + + + + + F + + FFFFFFFFEFFFF + +
+ + + +
+ + +
+ + + + H - H H H
+ + + + + +
+ + + + +
+ + +
+ + + + +
+ + +
+ + + +
+ + ++ + + [ ] + ++ +
+ + +
+ + + +
+| + + +
+ + + +
+ + +
+ + + +
+ + +
+ + + +
+ + +
+ + + +
+ + +
+ + + +
+ + +
+ + + +
+ + +
+ + + +
* + + + *+
+ " + + + + + + + + + + + + + + + + +F + + F F F FFFFFAFFAFEAFAFAFAFFAFEAFFEAFEAFEFEAFEFEFEFEAFEFEAFEFEFFEFA +
+ +
+
+ N L +
+ + + + + + + + + + + + + + F +F F F A+ FFFFFAFFAFEAFFFEAFEFFEAFEFFEAFEFFEAFEFEFEAFEFEFEAFEFFEAFEFEEAFEFEEAFEFEEFEF+E +
+ +
+ +
+ +
LR EEEEIEIT T EEEEEETEEEEEEEE T EEEEEEEE T EEEE T EEETE T IEEEEEEEEEEEEEEE T EEEETETIE I EEEE T EEEEEEEEEEEEEEE T EEEETE I EEEE T R T .

Fig. 5

PCT/US2018/035586



O 2019/231464

+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

+ +
+
+*
+
+ + -+
+
+*
+ + +
+ + + d
+
+
+
"
+*
+
+
+
+
+
+
+ + +
L
+
+
+*
+ +
+ + -+ -
+ +
+
+ +
+ +_+
-+ +
+* +*
+ +
+ +
+* +*
+ +
+ +
+ +
+ +
+++++++++++++++++++++++++++++++++++++1-1-1-+++++++++++++1-1-1-+++++++++++++++++++++1-1-1-+++++++++++++++++++++++++++++++++++
+*
+
+
+
+
+
+
+ + +
L
+
+*

* + + F F F o FFFFFFEFFFEFFEFFEFEFEFFEFEFFEFEFFEFEFFEFEFFEFEFFEFEFEFEFEFFEFEFFEFEFEFEFEFFEFEFFEFEFEFEFEFFEFFEFEFEFFEFEFFEFEFEFEFEFFEFEFFEFEFFEFEFFEFEFEFEFEFFEFEFEFEFEFFEFEFFEFEFFEFEFFEFEFFEFEFFEFEFFEFEFFEFEFEFEFEFFEFEFFEFEFEFEFEFFEFEFFEFEFFEFEFFEFEFFEFEFFEFEFFEFEFEFEFEF A F

Letermining autonomous gocking control mode

+ F F F o+ FF A FFE A FFEFFFEFFEFFEFEFE A FFE A FEFFFFFEFFE A FFE A FFEFEFFEFFEFEFFE A FEEFEFEFEFFEFE A FFE A FEFEFFEFFEFEFE A FFEFEFFEFEFEFEFFE A FEEFEFEFEFFEFFE A FEFE A FFEFEFFEFEF A E
+

+*
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+*

+ + + + + + + + + + + +

+

+
+

Determining vessel localion, speed and heading

+ + + + + + + + F o FFFFFFFEFEFEFEFEFEFE A FFEFFE A FEEFEFEFF A FEFE A FE A FEFEFFE A FFFFEFEFE A FFEFFE A FFEFEFE A+
+

+

+

+ + + + + + +

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++z

+ + + ¥ +F + F FFFFFFFAFFFFFEFEAFEFAFEAFFEFEFEFEAFEAFFEAFEFEFEFEFEFAFEAFEFEFEFEFEFEAFEFEAFEAFEFEFEFEFEAFEAFEFEAFEFEFAFEAFEFEAFEAFEEFEFEFEAFEFEFEAFEFEFFEAFEFEAFEAFEFEAFEFEFEAFEFEFEAFEAFEFEFEFEFEFEAFEFEFEAFEFEFEAFEFEFEAFEFEFEFEFEFEAFEFEAFEAFEFEFEAFFEFEAFEFEFEAFFEFEAFEFEAFEAFEFEFEFEFFFEFF

+ +
+ + + + + + + + + + + + + +
+ +

+
-I-++++++++++++++++++++++++++++++++++++++++

+ + + + + + + + + + + +
+ + + + + + + + + + +
+

+ + + F o+ FFFFFFEFFFFEF A FFFEFEFFF

+ + + + + + + + + + + + + + +r+ S+ttt Attt

+ + + + + + + + + + F+F + F FFFFFFFF S

+ + + F o+ FFFFFFEFFFFEF A FFFEFEFFF

+* + + F F FFFFFEFFFEFFEFEFFFEFFFEFF T

+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+

+ + + + + + + + + ++ +F+t Attt

O o T B T T B T T
T T T T T T T T T T

T T T T T TE T HEE TC K TC K K T EEC D I I EEC D HEC BN I B I
4 ®m B R R R R R R AR R R R LR R EEEEEEEEEEEEERE R -

+ + +
+ + + F + + 4+ + F o+ FFF W]
+ + + + + + + + + ++ F+ ottt
+* + + F F F FFFFFFFEFFFEFFFEFFFEFFEFEF N
+ + + + + F F FFFFFFF + + + + + + + +
+ + + + + + + + + + + + + + + )
+ + + + + + + +
+ + + + + + + M)
+ + + + + + +
+ + + + + 4l
. + + + + + + + +
+ + + * + + + W]
. + + + + + + + +
+ + + + + + + M)
. + + + + + + + +
+ + + + + 4l
. + + + + + + +
+ + + * + + + W] .
. + + + + + + + +
+ + + + + + + W0
. + + + + + + + + *
T+ + + o+ + + + + 4
. + + + + + + + + BN
+ + + * + + + W]
. + + + + + + + + =
+ + + + + + + M)
+ + + + + + +
+ + + + + 4l
L RARAARFRRARIRAIR 505
+ + + * + + + W]
+ + + + + + + +
+ + + + + + + M)
+ + + + + + + +
L] + + + + + 4l
. + + + + + + +
H + + + + + + + + + + + + + + + + + + + + + + + W]
. + + + + + + + + + + + + + + +
+ 4+ F F o+ FFFEFFEFEFFEFEF A ]
. + + + + + + + + + ++ F+ ottt
+* + + F F F FFFFFFFEFFFEFFFEFFFEFFEFEF N
. + + + + +F F F FFFFFFFFEFFFEFE A FFFF
1 o ok ok ok L L L] L L

Fig. 8

+ + + + + F+ ¥+ + + + + + +

PCT/US2018/035586

+ + + + + F + Attt
+ + + + ¥ F F+ F FFFFFFFFF

* + + + F F F FFFFFFFFFAFEAFEFFEAFEFFEFEFFFE

+ + + + + + + + +++ F+ Attt

+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+

+ + + + F F o+ F FFFFFFFEAFEFFEAFEFFEAFEFFEF

+ + + + + + + + +++ ++ Attt




O 2019/231464 PCT/US2018/035586

{7
3

L,
. ,m
n, E 4] l"
. i
L,
o
-
|
. " I
l' E
a1 j
. .
-
L,
-
L,
-
.,
ta
. L
L s - [
r r M o s s rra s rrrrrrrrr e s A e T e T T T T E++ T
L+ .
Sttt
: N
Fatatatatt
- .- AP
; - . AL I
BAIANA, ARSI AR AR AN AN,
AL
)
P P
)
WA
L ot

A T T T T T T

a
4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4

o

"
E
)
W
)

+ +
r
+ +
r
+ +
+ r +
r
-
# r
r
+ +
r
+* +
r
+ +
r
. r + 4
- + ]
r + 4+ + 4 W
+
r + + + ¥ + 4
+
r + 4
+
r + 4+ F A
r + 4
r + 4
r D
r -
r - m e e w e e
r + 4+ 4
r * + + ¥ F F F FFFFFFFA
r ++ + + + t t+F A
r SR IE I I
r + + 4
+

- -
- -
r -
- L,
: R L e ety S LN,
r + -
- -
+
. " - - mmEEEEEEEEEE&
r -+ -
*
- * -
+,
- -
r -
- -
- -
*
r -+ -
- * -
+ “
- r -
- - - -
- - - -
r - r -
- - - -
- - - -
r - r -
- - - -
- - - -
r - r -
- - - -
- - - -
r - r -
- - - -
- - - -
r - r -
- - -
L
- -
r r LY
- -
P -
- -
r r LY
i
- -
[
- -
*
- - a
r 1 r g _
- -
" B
n - K - ' iy )
* * % % % F FF R ‘."‘"""""“ X Ld l“‘-‘““‘-ﬁ -“""""'"""" l"!
- - -
. * ¥ . ot "
- . r W - r - »
. * ' " . ot B
- N - K - r - N
. + Ld . “1' -
- B - - r - ¥
. * + ¥ . ot " *
- . r N " - r e » .
. . a
- M K - r "."l.- »
. + Ld . “1' - +
- R o r . ¥
. . .
- i N ﬂ * ""i.+- »
. . a
- . L r "."l.; 3
. . a
- . L r .|"l.+- »
. . .
- . . * ""h- »
’ - X * v 1 r" +
-
- da L L . b a =i
b X
. . "] ¥ o - 1". +
- . X
. - " . - B
- - L., \ . - = .
. + + r & 4 Ld . 'I'\ * + 4 + - -
T + b k. + l--
- . ¥ * ""h- »
. * N E NN NN EEEEEEESEEEESEEEEENEEESEEEEESEEEEEEEEEENEEEEEEEEESEEEEEEEEEENEEEEEEEEES+EEEEEEEEEELY% . ot B
- . N r i N
. . a
- . " - r .|"l.+- »
. . .
- i " - * ""i.+- »
. . a
- . - r "."l.; 3
. . a
- R B R b b b b kb b b kb kb b b kb b b b kb b b b b b kb b kb b b b kb kb kb kb b b kb kb b bk kb kb kb bk bk r "."l.; ¥
. . .
- . X + * ""h- »
. * , * * iy Bt .
- N -
. + X + . “1' -
- B + & o] + r it ¥
. * , o -3 . - "
et - *1' ++‘i .‘h il | ]
, W B
h w .'h ¥
- +++++ l"!
e gy g P g g P R e B Mg M M e o g o M e M
% = % % % R B + + + + + + - % B % L F %+ % % ¥+ % ¥ ¥ % +
. + + + + + + + 4 + + °
L I S o
+ + + + + + + ¥ + + + + + + + W]
N N N :
LR I N ) N
+ + + + + + + + + F + + F + + + + + + + + + + + ¥
N o
R -
+ + + + + + + + + + + +
Bk ok kb .
O . S
+ + + + + ¥+ + + ¥+ + . + +
N . o
R -
+ + + + + + + + + +
Bk ok kb .
S .+ S
+ + + + + ¥+ + + ¥+ + = + + + + + + + + +
S e Bk ok kb
R R
+ + + + + + + + + + + + + + + + + + +
Bk ok kb BT e e
O P
+ + + + + ¥+ + + ¥+ + = + + + + + + + + +
N Bk ok kb

'

[ M + + + + + + + + + + HEEN]

L R R N R R R I N ) E ]
LI I N O O

Ll & + + + + + + + + + + + + + + '
+ * + + + + + F A -
 + F + + o+ + ¥ + ¥ + 4

+ + + + + F + + + +
T+ + + + F F + 4
e+ o+ F
+ + + + +
+ &
-
+
+
+
+
+
+ +
-+
-+

-ig.



