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Development of Multipurpose Unmanned Aerial Vehicle
and Meteorological Observation Flight

By

Multipurpose Unmanned Aerial Vehicle Team

Abstract: JAXA is studying a multi-purpose small UAV for observation, surveillance and monitoring mis-
sions. Performance targets include a cruise speed of 35 m/s, a cruise altitude of 3,000 m, and an 24-hour max-
imum endurance. The structure of the 1.85 m long, 3.32 m span vehicle is primarily constructed of CFRP
(Carbon Fiber Reinforced Plastic), and the power plant is a 25.4 cc, 1.2 PS/8,000 rpm 2 cycle engine. The
vehicle has a maximum take-off weight of around 20 kg and a payload including fuel of around 5 kg. The
vehicle carried out meteorological observation flights over the west of Kyushu Island in 2005 at the request of
the Japan Meteorological Research Institute (JMRI), and JAXA delivered the flight data and meteorological

data of the “Baiu” seasonal rain front.

Keywords: Unmanned Aerial Vehicle, Flight Test, Meteorological Observation
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(B 2)
1. EEmTROEE
X — 71 Z%JH Aerosonde Robotic Aircraft f1:

IR Mark2

2. HEEMERORET, 1HEE

#2-1 Aerosonde Mark2 OF%IC, TERE

HH B
B HE 2R 13-14 kg. 2. 9m, 1. 9m
G AuNE A
FEREE R Graphite-tube, Graphite—honeycomb—pane!|

Fiberglass-panel 7¢&

TV 4%A47) 26 cc(HA ENYA il tkih)
PR fif el Avgas100LL {55 1 . Vit Ske
F AR TERS TKW £
") 20W-hr /o7 U 20 1 IS N RS
7Tt UHF H di-pole 77 (E£23H)
PORSBLIER Al Eh—E UK DB, FER
AR Miis D-GPS 48k, B EhL1T/FENii4E
AT IR EE (KF) 18-32 m/s
AR 2.5 m/s LN
Rl EE R 3000km LN
fftfoe R 30 HFFEILAN
TRAT i BE WP 100-5000 m (& &L EH))
FEH TR = 2kg LAPY (OB R RF)

. s VAISALA #L RSS901 /"o #ilk
WERREIRERE SUEC0. 1°C. SUE<O. 2hPa, J5E<2%, 1L <0. 5m/s
HH i v 3 4 :Control ler, Engineer, Pilot/Maintenance

TR AE 144 C 2-3 &2 Hil1H FT 6E
{E WA | S &IE BOX, PC, GPS 77
UHF (400MHz 45) . 0. 1W/5W g1v#: 2.
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——“J/V \ graphite tube tailboom
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== /
U
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temperature,
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pitot-static pressure ports
& 0'WW-hr battery pack (~1 hr power)
‘é 1.2 kg avionics set including
__two 68332 computers
* flight contral sensars
UHF modem
L1, Ci& code GPS
assembly joint ! and
Hegneeso bladder for 5k i
o 100-octane gasoline
\ 3}
PS antenna
1 - FI il + 1
I _,,a—ﬂ/ff— = -‘H-—\““-—m. ]
fgnition - —:ﬂ:g :M“"oiitank
| engine and I
fixed-pitch generator
propellor
UHF dipole
antenna
in lett iai
| [AEROSONDE
1

[X-1 Aerosonde Mark2 =X

. BRI OBRES &

Aeroeonde% EHS A 20O REF ORI, chl H#EAHPC) & Ch2 (SYaryH7aE) o2k THEEN
5.

Aerosonde (21, FEHFGASLD I~y R TF v ¥ A NE ) B2 WRE R LR EEEI BRI N, Ko 7= 7 INEE
wFRTHEE Chl (HEA PC) TiTv, BEEEROTFE)IRMIEChZ (T Va7 aR) TIT).

BERE AT ICRAT AR IEAE (xyz) ZHIHAPC 25 AN 5. BEREZICHBINATE - FICWO B2 &, BEINICTETEREEK
il HEREX BT 5.

%B, HEE— NTHh-o THHEFPC O OH - RIEE R T 5 2 LT, REOETEIFHETH 5.

HIHHAPCOT 4 A7 LA RICHIEIERE, KT —%, KETF—% (@), =Y ik, oY VRESETHE)
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W) T NI A LZFIREN, BERORRZFEMICE=Y THETHFL TN
-2 12 Aerosonde Mark2 DR HIEAREZ /RS,

32-2  Aerosonde Mark2 DB E AR

a) —xftAR
JiE 2 £ o 350-450MHz N CREE Pl e
T —HEREL —h 9600BPS LA T
257 5 = FSK
F XL RNAT T 25kHz
ToTFAE =K A 50 Q R34y
B EE 12.0~14.6V
EIRELELH) 100mVp—p =50kHz
THE E 100mA (FBJREL 12V ZA(5EE)
250mA (100mW 32515 H5F)
il BN R EE -17°C~+60°C
PRAFIRE -50°C~+85°C
IRENENERF 2Grms 10Hz~2000Hz
5Grms 10Hz~2000Hz
b) 315
HEREE +12. 5kHz (-6dB)
ZAG R -102dBm
R+ FO=+>60MHz>+5dBm
(251 3dB #AL) FO==>30MHz>-5dBm
FO+>15MHz>-18dBm
FO+> 6MHz>-25dBm
wARANT -15dBm
12235 S NIV +15dBm
SWR <3.0:1(f0*2. 5MHz)
c) EfE
JE AR +5kHz
A Ik =+ 25kHz (-45dB)
AT VT AFEST IR EE -60dB LL T
R 5W(0. 1/5W GJ7%)
SWR 1.6:1
10: 1 (fs)
PLL MB-1502 7 +-mil
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PRI & 7 — & U ZAT ) .
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FaEh Rt
Ch. 1 1z9%%
1 o T 4
T —HNE

2) Aerosonde DBEPE
Aerosonde (3H3E [, Higz A Lk, EERESES.
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WXLy rEYas, 27ayy FIRMHPGEE I E S AREE KT 5.

3. FEERBEM

LT OV Y FHRD LN TWzREED O H 5 HEL EEEN 26, GPS OZEAARTHNIEL, =7y > FIdH
I T Y Y v 2 Yo TRIEERT 5. GPS VT WL LS TH-oTH, ERREELICERIEEINLSLEICIED
YU ERYLGENRD L.

4., BERV GPS Z{ET8E
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(BAK4)

1. EERRmTROEE

R MSTATEE N E AU IE B SRS (JAXA)

B JAXA R L HM/NEE AR ( Prototype IT )

2. REMZROFET RO R
F LB ZR O L O ERE 2 7R, WK LIC=HM 2R

#1 ZHBY/NIEARE (Prototype II) DFEIC K UMERE

H H G JC
KHERRE &, BiF, 2K 20kg, 3.32m, 1. 85m
G U7 &
F R A G PR e TR L7 2 F 2 (CFRP)
TV 2 %A, 26cc(a~r¥ )7 H G225 Flkid)
PRE HEVHEHAANAF 7TV (AR, sk} bke
=1 TEH#E 40W/12VDC 4
Ny T ) — 2, 700mAh/14. 4VDC /o7 ) —Z RPN I 5k
TTF UHF 5 —%V> o773, GPS 77+

SR, S O RE

E A LD B K OV T E 1B~ 5 B

ALEE, Mk

GPS AL, B BYIAT/ FEIARAT

AL 8 30-35m/s (58-68KIAS)
AR 2.5m/s (500ft/min) LA
fifoe R 2, 000Km (1, 0O81NM) LAY

LI RS | 24 WEFEI AN

TRAT i BE 100-3, 000m (290-9, 850ft)

P B8 Loy i hE

<0, 1°C, 2 E<0. T%RH, 4J+<0. 2hPa,
JE\[a1<1. Odeg, JEE<O. bm/s

HHTTE BEEkE

F R — O FEEE S L DB F2

KA HONCOT T TSN 2 ARA N GREE, B, &) 2 H
BRI B BT (B BT TH R EITEE TR —
XD TERAT AN AT HE)

S UHF 7 =2V 7 (2 ZER G maElE), H7) W
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UHF =%V 777
BN (CFRP HJf{A)
) B2 7 (75 Bkg)
RSB (7 Fe e E
-GPS (i [ - s} Hu st %) 0
St AR HE - AU B i
=k Ek -
S I - A £ = Lz
SRS F I~ X i CPS 777
! ;
S —— SRR s e - 3
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s ¥ TV R
—_ ///
! < = Y

&FRP@%E)

ERE e

A

Y

1 ZH/NSE AR (Prototype IT) =TI

3. BEMEROERSE

% H /N AR (DUT TN AR L G GE) OEMIE, UHF W Om@EE M- e Ehio7r—51) »
JTBIhbb. $hbb, W EEMRE, OIS L Ta~ Yy FELRE L CEBRIESZTRET LT v 7
)yl AN AR S EEEHR I L TRATIRIL T — Y R AR B T — Y E R R E LT TV Y A A IR
ZHRRLET AT )y ETHIE NS, EHTEOFMIELTOLEY) TH 5.
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MR T EN L T, MEFZITIVTEBHTE- NICWI L oI5, 2B, £ H/NUEARIREEELO 720 Hig 2
EL Tk, L ->T, HEREHEORRICHEHOLEZWY 1 THREZEE L Twb. 0¥ VIGEIR, BHEHED
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BN E (R, B, &), S5 ESELRO & § 5 RITRIT — & PR8N 7 — ¥ FHTHE?®) TV s A

b:%/ﬁéﬂ, BARORRZFMICE= 2 T HHAEEZ A L TWD. K2 I/NEEAROBEEEEHEZ RLTH 5.

V) AR (TEER)

NUIE AR DAL, HEMATE - FCHEBERTTRIRL 202 BRTHRR L RICTFERBICU I BERATBI 2D
ND. HIEO &)1, FiFEEML TWanz), WHEEEm Ty Y Y 2F1h 38, ZORISHZIRE TSRS
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