PCT/US2019/058109

177

WO 2020/096790

| \\\.“\.Nm\ \\xv. g +
y

W

Otl



PCT/US2019/058109

WO 2020/096790

+* + + + + + + + + + +F + + F F F FFFFFFFFAFFAFAFFAFEAFEFFEFFEAFAFEFFEAFEFEAFEAFEFFEAFEFEFEAFEFFEAFEFEFEAFEFFEAFEFEEAFEFEEFEFF

14 %4 U80<

M;;;;r;;+;;

+

+

211814

+
++++++++++++++++++++++++++++++.—.+++++.—.++++++++.—.++++++++++++++.-..—..—.++++++.—.++++++++++++++.—.+++++++++++++++++++++++++++++++++++++++++++

+ F +F F F o+ F A FFE A FEFEFF

* + + + F F F FFFFFFFFFFFEFEFFFEFEFEFEFEFEFEFFEFEFEFEFFEFEF mmm ”” mm”
+

+

}m “ M m{m ok ok ok ok bk ok ok ok ko bk h ok ok kb ok ko kb kb b

* + F ¥ F F F FFFFFEFFFEFFEFEFEF T

+ + + + F FF o FFFFFFFFFFEAFFFEAFEFAFEAFEFFEAFEFEFEAFEFEFEAFEFFFEFF

ALY LVU/EE)

B N

| 717

+ 4+ +F F F o+ FFFF A FF A FFEFFFEFEFFEFEFE

LGB0~

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

Ut

(¥d DNIDHYHD

+ 4+ F FFFFFFFEF A FF A FFEFFEFEFFEFFE A+

LN
ONIDHYHD

+ 4+ F F o+ FFFEF A F A+

+

Gl

* + + F F F ¥ FFFFFFFFEFFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEEFFEEF

+ + + + +F FFFFFFFEFF A FF

138005
43MOd



PCT/US2019/058109

+*

WO 2020/096790

Ut QVd DNIDEYHD
NOU4/0L

b wm%momm‘ C80C 717

>

9i€

gL | 91E gig

+
+

+
+ + + +
+ + + + + +
+ + + + + +
L+t e B R - e R IR e e B - B B e e - e e B s - B e e 4 4+ b4 +odod +od PN + b+
+ -+
2
+ +

+

e ——————————————

@M” mmnu ++ + + + + +++ ++ ottt

+ + + + ¥ F F FFFFFFFFF

Pt e80¢  —UB0L

+
+
+
+
+ + + + +
+
+
+
+
+ + +
"
+

9l

b et R e B R e s I s s e e IR e s e R *

+
+
+
+
+ + + + + + + + + + + + + +F F F FF A FFFFFFFFEFF +
+ + ‘ +
+ +
o
+ +
+
+ +
+ +
+ +, + +
+ +
+ H
+ + +
"3
+* +*
+ +
+ + -+ -+ +
+ + i
+ +
+ +
+
+ + + +
+ +
+ +
i+ ++ + + + + +++ o+ttt + + + + + + + + +++F++ Attt
-—..—-.—..—.-—..—..—.-—..—..—.-—..—..—.-—..—..—.-—.++++++++++++++++++++++++ * + + + + + + + + F F F F FFFFFFFFEFFAFEFFEFEFFEAFEFFEAFEFFEFEF A F +
+ + +
- + +
++ ++++++++++++++ + +
+ + + +
+ +
i ++ - + +
H +.—.+++++++.—.+++++++++++++++++++++++.—.+++++++ H ++ . + +
+ + + + + +
+ + +
+ + + + +
+ +
H 0 +* +* +*
+ +
+ + +
+ + +
+ + +
+ + + + + + + + + + + + + F + F FFFFFFFFEFFAFEFFEFEFFEAFEFFEAFEFFEAFEFEFEAFEFFEFEFFEF
+ + H + + + +
+ +
+ + +
+ +
+ + +
+ + + +
+ + + + + + +
+ + + + + +
+ + -—..—- + + +
+ + + +* + + F + F FFFFFFFEFFFEFFFEFF A F + +
+ + * + + + + + + + + + +F F + +F A+ F +
+ + + + +
+ + +
+ + +
+ +
H + + + i+
+ +
+ +
+
+ + +
+
+ +
+ +
+*
+
+ +
+* +
+ g
" +
+++.—.+++++.—.++++++++++++++.—.++.—.++ . +
+
+ +
+
+ +
+ +
+ + - +
+
+* + +- +* +* +
+ +
+ +
+ + +
+
+ +
+ + +
+ + +
+ + +
+ +
+
+
+ + H
+ + + +
+ + +
+ + + + + +
+ +
+* + +
Ny + + +
.—..—..—..—..—.-—..—..-..—..—..—.-—..—..—.-—..—.+++++++++++++++.—.++++++++ .—..—.-—..—..—.-—..—..—..—..—..—.-—..—..—.-—..—..—.-—.+++++++++++++++++++++++
+ +
+ +
+* +*
+ + +
-+ + +
+ +
+ +
+ +
+ +
+ +
+ +
+ +
+ +
+ + o+ +
+* +*
+ + + + +
+ + + + + + +
+* L +*
+ +
+ H +
- ++ +
e - [+ ] -
+ + + +
+ +
+ +
+ +
+ +
+ +
+* +*
+ +
+ +
+* +*
+ +
H +

e e e e e e e e e e e s e s e e s e e e e s

8l

E80Z || UB0L

(UL

+
L I N N N N RN NN R LR LR B EEE B EEEBEEBEEEEBEEBEBEEBEEERBEREREERERERBEEBEEBEEBEBEERBEREREREEBEREBEBEREBEREBEEEBEREBEEERBEERIEIREIEIREIENEIENEIBIEMNIEIEJIZSJIZS:,.

_ AVT1 0
1534 0L



PCT/US2019/058109

WO 2020/096790

307

+ + + + + + + F FF o+ FFFF A FFFEFFEFEFFEFFE

"
+
+
* + + + F F ok FFFFFFFAFEFFEAFFAFEAFEFAFEAFEFAFEAFEFEAFEAFEFFEAFEFFEFE

SOUHILYM |

+
+
+
+ + + + ¥ F + F FFFFFFFAFFF
+ + + & + + + + + + + + + + + + + o+
+ + + + +

+ F + F o F A FEFFFEFFFEFFEFEFFE A F

SHOLVOIUN

+ 4+ F FFFFFFFEF A FF A FFEFFEFEFFEFFE A+

+ + + + + +
++++++++++.—.++++++++++++++.—.+ ++++++++++++++++++++++++++++++++++++++++++++++++++++

HITIOHINODION A oo

SHLYLS

L L N N L U L L
+ + + + ¥ F + F FFFFFFFFFF
+ + 4+ + + + + +F + + F A+ F+

+ +

+ + + +
+ +

+

+ + + + + + + + + + F F F FF A FFFFFEFFAFEFFAFEFEFEFEFEFEAFEFFEFEFEFEAFEAFEFEAFEFEFEFEFEFEFEAFEFFEFEFEFEFEFEFEFEFEFEFEFEFEAFEFEFEAFEFEFEAFEFEFEAFEFEFEFEFEFEAFEFEEAFEFEEAFEFEEFEFEEFEFES

+ + + + + + + ++ S+ttt ++ + + + + +++ F+ Attt t

dWD 4d7 4dH

- 007 —

+ + + + o FF A+
+ + + + + + * + + + + + + + + + + +
+ + + + + + F F t+ F+ ottt

+* + + + + + + + F + +F F o+ F

+ + + & + + + + + + + + +F + + + + + &
+ + + + +

+ + + + +

480L

eBlc



WO 2020/096790 PCT/US2019/058109

CHARGING PAD 130
UAV 10U CHARGING UNIT 216
POWER SOURCLE 218

506

500

ELECTRICALLY
COUPLED 10

52~ UAY

+
+ ¥

+
+
+
+*
+
+
+*
+
+
+
+
+
+ + +
+ -+
+
+
+
+
+* d
+
++
+ + + + + + F + +F F F F o+ FFEFFFEFFEFEFFFEFFEFEFFEFFFEFEFFEFEFFEFEFFEFEFFEFEFFEFEFFEFEFFFEF A H
+
+ +
+ +
+ 4
+
+
+
+
3
+
+* + +*
+ +
+ +
+
+ +
+
+ +
+ +
+
+ +
+ +
+ +
+ +
+ +
+ +
+* +* +*
+ + + +
+ 4+ + + + + +
+ +
+
+ +
+
H + +
+
+ + + +
+ + + + + + +
+ 4+ + + + + + + + +
+ + + d - H H H
+ +
+ +
+* +*
+ +
H ++ . ++
++ " * + + F F o+ F FFFFFFFEAFFFEAFEFFEAFEFFEFEFEAFEFEFEFEAFEFEFEFEFEFEAFEFEFEFFEAFEAFEFEFEFEFEFEFEFEFEFEEFEEFEFEEEFEFF
H H d H H . H I H +
+ +
+
+
+
++
* + F F F k¥ FFFFFEFFFEFFFEFFEFEFFEFEFFEFEFFEFEAFFEFEFFEFEAFFEFEFEFFEAFFEFEAFFEFEFEFEFEAFFEFEAF A F
+
+ +
+ +
+ + +
+ +
+ +
+
+
+
+ +
+
+
+
+
+
+
+ +
+
+ +
+
+* +*
+
+ +
+
+ H H +
+
. - . . . + +
+ +
+ +
+ +
+ + +
+ + + + + + + +
+ + + + +
+ + + H H
+ + +
H - . H H +* +*
+ + +
+ +
+ +
+
++ +
* + + F F FFFFFFFFEFFEFFFEFEFFEFEFFEFFFEFEFFEFFEFEFEFFEFEFFEFEFEFEFEFFEFEFEFEFFEFEEFFEFEF A F +
+
+
+

LI I N NN N E RN RN BB BB EEBEEEBEEEBEEREBEEBEEBEERBREEBEREEBEREEBEERBNEIENREEINEBEBEIEINIEIEZSILE.]

-+

512 +

MONITOR OPERATIONAL
STATE ASSOCIATED WiTH
BATTERY CHARGING

+ + +F F F FFFFFFFFEF A FFEFFAFFFEFEFFFFEFEFEFFEFEFEF A FEFE A FEFEFEFEFEFEFEFEFEFEFE R
+ + + + + + + + + + + + + + + + +FF+F Attt Attt ottt ottt ettt ettt ottt ottt

* o+ o+
+

PROCESS
CHARGE RATE SIGNAL

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

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

GENERATE BATTERY

STATE SIGNALS BASED
ON MONITORING

* + F F F F F FFFFFEFFFEFFEFEFFEFEFFEFEFFEFEAFFEFEAFFEFEFEFEFEAFFEFEFEFEFEAFFEFEAFFEFEFEFEFEAFFEEAFFEFFF T
+

516~

+ + + + + + *+ + + + + + ++ + + +t +t A+ttt Attt

GENERATE CHARGE RATE
SIGNAL BASED ON
BATTERY STATE SIGNALS

+ + + + + + * + + F+ +++ ottt ottt ottt ottt ottt

518~ H

TRANSMIT CHARGE
RATE SIGNAL VIA

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

+ + + + + At F
+ + + + + + + + + + + + + + + + + + + +F + + + +

+ +

YES

+ +
+ +
+
+
+
+

+ + + + + + + + + + + + + + ++ +t+F+ Attt ettt ettt ottt ottt ettt ot

DETERMINE
ADJUSTMENT TO POWER
SOURCE QUTPUT BASED

ON CHARGE RATE

+ + + + + At F
+ + + + + + + + + + + + + + + + + + + + + + + +

SIGNAL AND
PRE-DETERMINED
CHARGE SCHEME

+
+ 4+ + F F F o+t FFFEFFEFEF A F A F A F

+
+
+

CHARGING TERMINALS

+ + + + + + + + + + + + + +F F +F F FFFFF A FFE A FF At FFEFEFEFEFFEFEFE A FEEEFFEFE

+ + + + + + + + + + F+F + F FF S
+ + + + + + + + + + + + + + + + + + +F + + +F + + +

+ + +
+

+ + + + + R

+
+
+

GENERAIE
AND TRANSMIT

+

UPDATE
CHARGE RATE

SIGNAL CONTROL SIGNAL TO

POWER SUURCE

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

+ + + + + R

+ + +

+

OUTPUT POWER BASED
ON CONTROL SIGNAL

+ + + + + + + ++ +++ Attt
+ + + + + + + + +F + F FF F FFFFFFFFEFFFEFFEAFEFFEFFFEAFEFFEAFEFFEAFEFFEAFEFFEAFEFFEFEFFEFEFFEAFEFFEFEFFEF

+ + + + + o+ o+




PCT/US2019/058109

WO 2020/096790

600

+ + + &+ + + + + + F +F At FEEF

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

1

+ + + + + +F + F FF A FFFFFEFFEFEFFEFEFFEF S

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

+ + + &+ + + + + + + + + +

1




PCT/US2019/058109

WO 2020/096790

+
+
+
+
+
+
+
+
+
+

+* + + F F FFFFFFFFFFFEFFEFEFFEFEFFFEFFEFEFEFEFEFFEFEFFEFEFFEFEFFEFEFFEFEFEFEFEFFEFEFEFEFEFFEFEFFEFFEFEFEFEFEFEFEFEFEFFEFEFFEFEFEFEFEFFEFEFFEFEFFEFEFEFEFEFEFEFEFFEFEFFEFEFFEFEAFFEFEFFEFEFFEFEFFEFEFFEFEFFEFEFFEFEFFEFEFFEFEFFEFEFFEFEFFEFEAFFEFEAFFEFEAFFEFEAFFEFEAFFEFEFFEFEFFEFEAFFEFEFFEFEFFEFEAFFEFEFFEFEFFEFEFFEFEFFEFEAFFEFEFEFEFEAFFEFEAFFEFEAFFEFEAFFEFEAFFEFEAFFEFEAFFEFEAFFEFEAFFEFEAFFEFEAFFEFEAFFEFEAFFEFEAFFEFEAFFEFEAFFFEAFFEFEAFFEFEAFFEFEAFFEFEAFFEFEAFFEFEAFFEFEAFFEFEAFFEFEAFFEFEAFFEFEAFFEFEAFFEFEAFFEFEAFFEFEAFFEFEAFFEFEAFFEFEAFFEFEAFFEFEAFFEFEAFFEFEAFFEFEAFEFEFEAFFE A FF WM@}
M | *
+
+
+

oo ereeeeeeee I - S S : Wﬁ() TN E— GA 4+ HEUA
- Pl - U8

+
a L L L PP L RPN P LTl warn e N N s S Tl L L1 LT
+
+
+
+
+
+
+
+
+
4 +
+
+
+ +
+
+
+ + +
+
+
" . .
+
+
+
+
+
+
+
. +
+
: L+
+
+ +
-+
+ + +
+
. . + -+
+
+ +
+ + +
+ +
* ¥
+ + +
+ + + + + + + + + +
+ + + + +
+ + +
* * + * * * *
-+ +* + +
+ + + =+ + + +
4 4 + + +7
+ + + +
+ +
* * * *
+ +
+ + + +
+ +
+ + + +
+ +
+ + + +
+ +
+ + + +
+ *
+ + + +
+ +
+ + . ' * - +

NG~ 761~ 0Gs~ et O s~ 7y~ ovi~



