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BRI R EE 83 (between sunrise and sunset)

The longer the dayl
the easier it is to fly @
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The longest day

“~ 13.7 hours on
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{/miraaerospace.com/platform

* 36m wingspan
+ 8m/s IAS

+ 223kg MTOW
» 100W 20kg payload

* 13,000m floor altitude

e Telecommunication, Barth B ML - <30atiudes

* SolAero solar panels
* SionPower batteries

Wingspan 78 m
Cruise Speed 110 k

pSe/iwww.softbank.jp/en/corp/technol «  HAPS alliance Flight Duration mc
research/research-areas/haps/ - 5hrs @19km&y

- X FHApusDuo HAPS

* observation& RF sensing
ZSoftbank * X AeroVironment Sunglider

*  Build stable Internet connection environments e ——

\Space Compass e AALTO HAPS Zephyr - —

— r

B i s

Sf;;Space'gompass'co.m //en lish © AALTO, NTT DOCOMO and Space Compass, a joint ven
B e between NTT and SKY Perfect JSAT focusing on establisk
a Space Integrated Computing Network.

aradise = 5 * Paradise Mobile , direct-to-device 4G/5G services

«  AALTO HAPS Zephyr 2023



https://www.youtube.com/watch?v=C-obToHhZyU
https://miraaerospace.com/platform
https://www.softbank.jp/en/corp/technology/research/research-areas/haps/
https://www.softbank.jp/en/corp/technology/research/research-areas/haps/
https://www.avinc.com/maccready-works/haps
https://space-compass.com/en/news/000074.html
https://www.docomo.ne.jp/english/info/media_center/pr/2025/0303_01.html
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day operation: 8 ~15 cm (3cm)
night operation : 100 cm

footprint : 1000 m in diameter

Telecommunication

=B =
1==H =]

Extended footprint : 322 km radius
3G, 4G in radius up to 100 km
5G 1n a radius up to 75 km

Laser communication link can provide Gb/s in a radi
of 100 km to the ground station.

Alternative Position, Navigation and Timing

Augmentation Solution for GNSS

LiDAR ~ SAR * Air Quality sensor * Hyperspe
Supporting space missions
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gmentation Solution for GNSS(3852GP
Roda Neve, “HAPS AS AN AUGMENTATION SOLUTION FOR GN
NTIAL USE CASE ANALYSIS”, by M3 Systems Belgium in HAPS 4 E
(Positioning, NEW HAPS-BASED LOCAL POSITIONING SYSTEM

on, and Timing)

* New signal for PNT to overcome GNSS limitations
 Allowing positioning at in-door and dense-building urban environment

+ Lower frequency carrier for better in-door penetration

a8 . . and lower free space losses
- = \_\E i . - CDMA signal modulation (BPSK10 or BPSK20) less
— ) multiptah error envelope and thermal noise effect
No in-door J \/ GNSS Signals

* Higher signal power for in-door positioning and less
interference sensitivity

=

i Siﬁ'

20-40 Km

positioning

« Not requires iono delay removal, only tropospheric
error correction

« Continuous in & out-door positioning

) Possible application(s)
A Ground base PNT to emergency services
R station H
Autonomous vehicles
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NEW HAPS-BASED LOCAL POSITIONING SYSTEM

RZEENMHRM

HAPS fleet « For a 600 km? area coverage

« HAPS at 20 km altitude and 70° beam width city of Los Angele

» At least 4 HAPS must be visible at any time

&t
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[ single HAPS coverage
[ 4 HAPS visibility coverage
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https://tw.news.yahoo.com/video/%E6%89%93%E9%80%A0%E5%A4%AA%E9%99%BD%E8%83%BD%E7%84%A1%E4%BA%BA%E6%A9%9F-%E7%86%B1%E8%A1%80%E8%BF%BD%E5%A4%A2-060300208.html



https://www.youtube.com/watch?v=vSuNFvONJI8
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successful flight, the entire airframe will be made of composite materials.

Parts : 1,2, 5, 6
Material : solar panel(up skin)
carbon fiber(lower skin)
Process : Hand-laminate and
autoclave

Parts : 3,4
Material : carbon fiber
Process : dewaxing(front)

blow bag(back)

S 7, 8
terial : carbon fiber
ss - Autoclave




Microhard
up/ down
link

! LMU RAM
] 32K

! TriCore™ TC275

WP 1-C @RS00 d(t) | Circle

Flight™ 8 | Auto Landing.

X-Plane e 4715 %%

M ERERL ol 5 AR

| Coe Flash >
! Flash0 2M

i | Flash1 2M
. Data Flash

384K

Autonomous flight system & HIE

1%t gen. AP built
2"d gen. AP built

CPUDO +FPU
code

1. Mission
operation

1. Flight management
2. Aviation sensing
3. Flight control

4. Navigation ...

CPU 1+ FPU
code RAM

CPU 2+ FPU
code RAM
data RAM

1. To be
developed
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: Sunpower C60

MPPT 1

Solar power system

@)

Current (A)
-

20 25 30
Valtage (V)

4 s

_ Batteries

Battery: LG 21700
(250 Wh/kg)

) Items C60 Specification Egjﬁ_zﬁﬁ
material Monocrystalline Si Samie
efficiency 21.8% z::iﬁ?

A 0.574V LG
Impp 5.83A Panasonic
LG
Prpp 3.34W/cell(-0.32%/°C) 5
Physical 12.5X12.50m2, 65g Pansoic




. ~ ect UAV Number
t tenna
eup B = Connect Relay GCS Number

Data Command

Command
RollAng  -0.8
PitchAng -3
RudderAng 2.5

CourseAng 1235

PWM

PWM1H
PWM2H
PWM3H

PWMAH

Vb:4.2
h(t) : 1827

v(t): 12
d(t) : 499
Sat.: 0
WP :1-C

Vs (Feimeda

AHRS

Roll

Pitch

Yaw 1196

MagHeading  123.7

Waypoint Now Replay

Total

Type

Number

Time

Distance 9 WP 1-C @R500 d(t) | Circle
FlightM 8 | Auto Landing

Com Port
Baud Rate
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Technological challenges(1)
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Technological challenges(2)
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HALE UAV

Airbus Zephyr/AALTO

HAPS Mobile (SoftBank+AeroVironment)

Solaris Suborbital (2 & Hf1H)

Stratospheric platforms(== X
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