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Inter-Satellite Communication Technology for Formation Flight
of Microsatellites

Itk E&RT O Rk ERT & &2 S SR
Takana KAHO"  Koji MATSUNAGA "  Takahiko MORI" and Kaito TERASAKA *

THIF TR REBE TArsest
Bz

HIER{K#LE (LEO : Low Earth Orbit) [Z3UWTHI/NUETRE %2 1 JTHELL E TRIFERAT S, BE5YE 5 Ol
MZEITW, 72— XA RTL—T U7 T EHBE LGS E— L2 B L, i BEER & EHEEE T 0
HEDHENTND, 2—F VU U IEBHAZT TR, T VA N SOB/NEE O KSR 2 MwE
DB T2 D, AL JAXA FHEEIK LS OZFEMIE L LT, MBERATRF O R BEIE v A7 A& W58
LCW5, ARFEERTIL, FEMBEHOBMEEMRE, 77 kit BHEk I 21 —var LT,
FEM iEB L LA b L—23EE AW J S RO W TR %, £7- 2.4GHz #F ESP32C6 /)NH 4L
Y 2 — V&AW RO ERHAE (WiFi, ESP-NOW, BLE %) (2 X % 2k COi@fE EHI >V Tl
N5, FET 4 A2 U — M E AW 24GHz # RF %2ZF 702 by REV 2 —LOBRGHRAEIC
DN THITT B,

ESP-NOW% L\ 7-ESP32-ClE)if {5 sl ER i 5

l!r

| -
N = o
; - )
T L a . -
E == 2 =
(a)féf R ER b)EF 7 T I ] ;3 o
B1 S8y FEEEF e [+ ‘& T — s
- ] o 1=
3 ESP32C6 (2 X %182 ER 4 ESP-NOW #itk T EE

B2 10cm SIHER 5x5 E5 e 5 WEMEEMARF 7oy hxy FEY2— (£ :TX, 4 :RX)

Abstract

Research is underway to conduct formation flights of over 10,000 nanosatellites in Low Earth Orbit (LEO),
synchronize radio signals, construct phased array antennas to form high-gain beams, and communicate directly with
ground terminals. Inter-satellite communication is necessary not only for user link signals but also for telemetry and
attitude control of the nanosatellites. Our university is conducting research on inter-satellite communication systems
during formation flight as a commissioned research project of the JAXA Space Strategy Fund. This presentation
will introduce evaluation results using the FEM method and ray tracing method for frequency studies, antenna
design, and radio propagation simulations for inter-satellite communication. We will also describe multi-terminal
communication experiments using various wireless standards (WiFi, ESP-NOW, BLE, etc.) with a 2.4GHz
ESP32C6 small wireless module. In addition, we will introduce the design and prototyping of a 2.4GHz RF
transceiver front-end module using discrete components.





