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Development and evaluation of selective landing area carrier

system for small sounding balloons
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MTHHEREBANDEEEDKI VDN TWVWS,

Predicted orbit until usual balloon landing (yellow) 100 km scale(red) in Great Plains, America
& 100 km scale(red) in Shikoku region, Japan
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Ex.2 deployable flying exploration ve
Ex.1 X-38 Experiments(NASA)
in Mars atmospheres(JAXA)

2 X-38 Experiment (%) & Deployable flying exploration vehicle in
Mars atmospheres(JAXA) (#) [[4] [5]]
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Select reachable landing
spots from the candidates

Q‘ [ Steer towards ] )

selected spot(s)

Same as past balloon experiments

Safety spot candidates

o o/f (Pre-registered)
o — — — — — — — — — — — — —
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1.3 HARZICHITZDRAEXLTORY HEH
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RO TR E L T, EPEEER AL Y A T 4O FM(Flight Model) AR D 3%
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6) IZDWTIk, HHE —¥RITT — X TOADE G RFMzE EE>TED, FM Bk
WBWTIXHEMZR T — X 2033 570D X 55 RITIRAERI NS,

Reachable area by glide ratio
H=30km

(When landing on Wakayama in Japan)
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M6 =E 30 km BFRTDRBEL T & DEETREEH

B2 BE AR HEE 2R U, ZeE R ORMOMERIZED 5, REERIZZ OMBENICB T 25 NE T
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s U 72 347 — &0k, 2019 4F B 0 B 372 IS RE O G D 72 & O [F & E#iE T o 3
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D FELEGIHBERED FHE D72 DIZAY 2 —F VDT AL vV (ESRANGE) AR—ZAL v & —
TREEH km 225 O HEAEFBEHIERITAR, 2020 FICEEEHICE T2 VAT LAFEGD 72
DIZ B E BRI 2 ETE L T W 5,



2 Flight model DFEF
2.1 Flight model %

FM iR GEHZH 72 b, EEERRE#ZE5H (ICAO : International Civil Aviation Orga-
nization) @ [#E&EK] OFEMEZFEFHEE L Uz,

ICAO TIF&ERIE TELEK] & MB&ERk] O 2 HAEIEL, R TR&ER] I8V TiE b
T VARV XOBEHEHEN R BORKFO RIEDOHIRAFEN 72D, HHEDE WY AT AN
MEARETH D, FMEIZ DWW TIIER D MM 7R EE L 72 2 & 2000 g AN 23 EF H IR T
U7z,

HAHEICHCS NI 74 A VIERE2 m DD ERFEHLE (K 7), ROEFHA., M
FhE, BEREHEOMIZZENZTNREZIMO NI I L TRUZRRFL, BUOHNIZ L LK
HRAEL 725 Z L Z VT WS,

Under the ICAO classification of light balloons,
ICAD .
payload weight up to 3 kg

Target Mass of Payload : 2000 g or less

2 m Span Ram-
air parafoil

Wing Supporting
rigid frame

7T RS T I EERELIEEONE

BABEADE X 328 mm, EE 163 mm 72> TW5 (¥ 8), A MrEHDI A F
O—)DTL— 2O AITTWSE, BIATAIEICIZNT 7420 VOHlEZITF> 3> bo—
VT — L% =N AT TS, NT T 5 A OIFBEBBIIC LG — AR DD DWT WS HIfHER
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Zayviha—L7—ATH LK ZTHIEZITS,

BARB HICIZIEEHD T Y a— MBI N TE D, IEEIRHIZIZEBAENED COy R
RPSEHEHADEHIZ & > CTHifilEHE Y5,

Emergency injection parachute

Reduce descent speed to 5 m/s
# Injection with compressed CO,
328 mm

Parafoil Steer Arm
Turning and Flare control

Dia. 163 mm
Minimum areal density 9.8 g/cm? < 13 g/cm?

8 HRIKEEHE

BRI IV v —iE (M 9) &72->THH, NVv—roEiEL v — T
A= AVA Y —, fHY—FRE-—Z—VLAY— NyTFV—bAV— a2—HF—-~1n—
RLAY—tixoTWd,

TOP Layer

Parafoil Cord Fixture, Balloon Separator
Vertical Camera

2nd Layer
Flight Controller, LED Strobe

3rd Layer
IP66 Servo motor,
Horizontal Camera

4th Layer

Battery, Parachute Injector
User Payload Area

Bottom Layer
LiDAR, Ultrasonic Anemometer
Power Unit, User Payload Area
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Landing Shock Absorber

Landing Float and Leg x4
Made of CFRP
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Carrier
System
Frame
Connect Flight
board controller

Servo motor

M 12 AMERTEHRLAVRATLBEIOY IR

|
Flight
Watt 7.2V
Controller Memory meter Power Spply
SD board

9axis LI
motion 4 Watt Servo motor
Sensor 7 meter Signal

MPU

PTH (PSoC5

Sensor Micro controller)
920iHz
{tora)
Zigbhee
tranceiver
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Batteries are placed on both sides
Total : 7.4 V / 7000 mAh TypeA (120 g)
1S2P 7000 mAh  TypeB (T.B.D)
18650 Cell  1S2P 10400 mAh  TypeC (T.B.D)
_ 26650 Cell 1S4P 14000 mAh
7 _ 18650 Cell

Built-in
PCB Heater

(GFRP : Glass Fiber Reinforced
Plastics)

14 Ry 5 —8y r—S DN

FEMRH IR, EIRIC LV — Y — &G & 2 o EREGER (M 15) Z23%E L, R
BiD7 4 — KNy 7 & ARl AT LT 5,

Ground Detection LiDAR
When detecting the ground surface,
flare operation or

emergency parachute is injected

2-Axis Ultrasonic

Anemometer (T.B.D)

. .
Max. Detection Range: 45 m

15 L—¥—sEst & BT REEE
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Small Integrated ground station system (T.B.D)

- Battery-powered and wireless portable system

* 920 MHz LoRa ~1000bps Wireless Communication
(Max. 250mW) -

Up to 100 km of line-of-sight communication ﬁ

e, ([T

Realtime Positioning Mapping
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