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This paper describes the current status of a flight experiment aiming at exploring
the applications of microwave transmission of power and information. The
experiment configuration is composed of a flight system onboard an airship and
ground system. Power on the order of several hundreds Watt is transmitted from the
flight system, using a flat dish type antenna (radial slot array antenna), onboard an
airship at the altitude of approximately 50 m, to the ground system, downward and
vertically. The receiving antenna on the ground collects the transmitted power,
which is used for charging cell phones, lighting small bulbs, etc. At the same time,
the telemetry data of the flight system is transmitted to the ground via wireless LAN
system, and the flight system is remotely controlled through the commands sent
from the ground system to the onboard computer. The total system intends to
validate the simultaneous power-information transmission system capability. The
flight system is also assumed to have a beam forming and a retro-directive
capability.

The flight system is equipped with two phase-controlled magnetrons (500-600 W
class) at 2.46 GHz frequency, slot array antenna for wireless power transmission,
Lithium-ion battery, data storage for onboard data, PC with wireless LAN capability
for controlling the flight system and receiving commands from the ground. The total
mass of the flight system other than the airship system is estimated as 35 kg, which
makes possible a flight time of at least 20 minutes for a midsize, commercial airship
with 17 meter length. The peak power density on the ground is as low as 10 W/m? at
the center point beneath the airship, which yields 2-3 W power generation with an
light, inflatable rectenna (receiving antenna) of 1 m? area.



10 A SPS v AR T T Ay AR v /XA 2 T, 2007 & 8 H 2-3 HBAfE
~ A 7 nRERREEINTORITETEER DR

HOIL 2% faALR, IS, BIREE, =82 G R AAFEZERT)
R OREBR PR TP LR ER L EHR) | KAHFH MR LN ERE T LR
IR (e r=7)r7) | RE BE (A—277/ny—)
*611-0011 FUEFFIGTH 4 . yamakawa@rish.kyoto-u.ac.jp

1. %HR-HHW

BN G ET DX, ~ A 7 0 L HEN L IEROFREREZEHTCH D, BHR LAN 5,
~A 7 I LD EREZBEINOFRENEANAED HIVTND D, TIUTENERE &V BLRZ N9
HZEWTkY, R T TV A=y a v EIFL TV 222 EMT 5,

EEEWVIBLED AL L R KFAFBEIRTTCIE, M EISHAAE LTI e 4 RAER AT A
DOFZE, HEHEA~OEMRFTEICHT I E2ED CE 2, o, EVREBROFEHISHF & LTiE, HiEk
JEEIEGE EI2d 2 FH RGBT (SPS) 722H KIGEM THRAELIZENE~ A 7 2 AR L Tl L~
MIEET D VAT MMBT DA INAT2>TREY . 26 O e 2 RREMZRISHA L T
KEHETH D, AFE, HITEFEOBLED D, RATIIC YA 7 v ) EE 288 L, B & IFH A H

RIZAF TEETLERETEL TN D,

2. FATHNC X 5 RAEER
BEEEOBLAN S, AT~ A 7 1l
7S E 2 #8 L T, B L ERE Rz m
JCEETLHIERZEET S, K1 ITRT X
Iz, #HETHEH, SALEROBRERMAT
YT EMALT, Ny T U — L AERER
ICLDiEEE. HDOWIE, HwEE ANy T Y —
DEFRFEEZAT RV, FRIRFIZEFRLANA /T LT
TUANY «avy NEEZIT/25 2 L TE
N EEROFGEZE L AT K EFEFET 5,
BEHE B AR R OB RE IS B9 2 RBR IRk D B
BECHEET S, M ETIE, BE I REDSS
LERAMT 7 2R+ 252 & T, 2-3W
DENEZETDHZENARETHDL, ZDL
., BHEELL UL FRZLEELT
T 10W/m* (FFuly) ZFEEL TWD, 2007 F5E
DY AT LEREMER IR TIX, & 50 mD{L
BT, AT E I RT7 D 4 L THRE S,
AT D BB N LZEL TWH L EDH, B
EZEET D,

i
£E&Tm

|58GHzZ RX | | 245GHz TX |

sEe

s o el
LMAFAL TR
TLTHAR

aHMT L AP ER

=1 (~100mm)
A IR AR
EEERE 2F
Ll P o W e b =y
1mWem? (403)
B SALEERR 7S
1AOvHsES (~~ 1m?) C2-3WOHEEH

5.8GHz TX z RX

V
2.45GH
ZAIORENERRER i

HAOsMSEA Sk
B4 1 AT FEBRAL L (J  B L EE K)

EBON/OFHEER
<APORF T




X 2 ([ZTRITINCIE T 2 S E R ORI, X 3 (2 BB 2 ERRIEEE R X &2 R4, 2B, 7F
ER—ATUVHIVATERTRITHR CIE 35 kg BEDOHIEHER T, P72 b 20 pHIIFRITAIRETH D (TR
ITHRIRNIZEE A VU U BICEFE L., BHERY 10 kg OBE 1T 2 RERIFRE ORITHRRI 23 FTEE)

R ORATARIEHRD (X 2)
waEt M), ~7xbry QM) . VERTAVITATR T T TR,
RHUT L A — 2 ER GPS H&iE | EXCR « BEIMCRFTEE

< (i EAdE)  (1X3)
V77 (HEmEas - HEH) | A ey MESES

i

B FHIT LA — 2 EER

il

v REFEIREALT
ZATOERER e ) st

=Y
=5% iR
U LA /b
| I+ =0 / S00VRE |
e | @ri—g HlnEe -
28
R it BHRIEH
2RY/30AH SOUN
| (2w %, HHEEIEE) ’f
LFOFALFATH
|| TEowCFF ] £ -nal 4&
T8 HEnEEE
-_y |BE-ER
Rt oH—
LR AT
| | ]

p— 2 JOIERIA (R —
EEERACES | (FLA—2 a7 ER) FEITHY

2 TRATHRSEER - TRATARHE Rk A A kX

=
;E'Fﬁ‘ignﬁ(%@j) ?47\3}&?%/\

EHES || FERTLTS

(AT )7l LhALEY—HEL R 2 48GHz RX

onl
oH

1’

H#EmERE E02)

L s L | ZER7TF j
(57 )—bL) (350~ 2| [paecrofx

[ I = i

LHEFALTA PR
HAOvHMER

b
T IORIE R E R
(FloA=2-O%/EFR)

| [zaerem

{uEEHRA GPs

i FEtEE

3 FATARGERR - 1 R



3. v A 7 uEEER

JAW & L TiE, 2.45GHz, <600W(EEHEH /)2 ML L T\ D, BIRSRMFIE, LT OMWY Th 5,

© 245GHz (ISM /N> RE W = X —{mik & 9 RIFIZ X D),

c 2FBF Tz ART LI LB E—L T+ — I TR,

- XEHEEE s0m EAGET (FRITARORE I X 5 5&AF),

- ZENATOBEBNEE 1IOWMHIHE T (2 EXFZ ABRE L TOLEEN & AR~ 2ILHE
10W/m2@2.45GHz, 7> 5 D41,

- ZEBRE VT =EEAZE UERICERICERT 5T 7 ) - B REEE, By v T(F
A F— FR—2),

- ERSEENORD ENTEEE LT 7 FRIL, XEET) 300W x 2 RATAROHEHER LSy TV
—HE, EREMEOHKICL DR, EET T 60ecm B, TV TNAART Y T LA T T ThH
5,

4. vieTF4VvrT 47 BEBRR

AREBETRE B AT L%k [EEM) | 205 H% [ZEM) LR, ZEMNS%EDS 5.8GHz
"o vy MEFOEZERE 34 vy bR EEMND D 245GHz IGE E— L EZER%E [E— L%
LISz LT B,

SZEMED A vy MEFEZFFEL, BEMT 2 B EDOT T T TEAE L, ZDOMIEENBEIR
EUET H, 3 FTLU LI D@EBENE LTI, My MEREZXEZTHE—LRKRTIE, AT b
PEB 2 BT 2R BT 9,

PEM DI, BIESHERERGENCT LA 7 7 FOfRAMEZ BT T IRT, ARiTe—2F%TH
BRENEELT DN, KERTIEENIEZEREREN TR, 7=2—A KT LA TE—L%ED, %
BRI CIEZEENSAEZIET S22 LKLY, HEEZFHMIT 5, Fo—MMOZFIME 7 & OfE 5% EE M
WCEVIRL, FEOR EZ2M5,

5. AV a—)n

2006 4EFEFC, FEM, MAERIE~ 7% PO, T TR RHEIT L A — X BER, GPS
SEMABREMT 7 F O EIT 572, 2007 FEIX, Ve T A LI T4 7%, A uy METEEHKE
BIFEFTH D | RIRFIC, 2007 4B P FEBR 2 T 5 2 & & BIEIC, MBE BRGTFOREEZIT> T\ 5,
AT e LCiE, A0 (70mx70m CJEFIZEM MR RN 2 &) 2 48E L T b,

HiEE
ARWFENTLUL T OLEL ODMEEDOE & TIT-TE D £7°,

BRI R R IIE B (FFRER - BA) | WMENEAEE 2 2=/ —va Ve (LLF, IreRES
W) . BHRE A iREsgAE (JST) Mk 1/ R — v 3 VAl R A R F ¥ & 0 M o 28 B R
et 7 a7 76 R I9FE S — X BEABR, MAEBEBAXRINERERE XS (TE) . &K
KT AFBEFTRET ~ A 7 2 =3 X —(BREREE L FER AT, R PR R ERE. R
LAFEER S v aryFud e s MR,



	Low-altitude Flight Experiment of Microwave Power Transmission Technology

