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Electrical Power System



Battery + CAMera



On-Board Computer



COMmunicational System



Hunity (NMHH-1) Ground Station 1



Hunity (NMHH-1) Ground Station 2



Hunity (NMHH-1) Operation 1



Hunity (NMHH-1) Operation 2



Hunity (NMHH-1) Operation 3



Hunity (NMHH-1) Operation 4



Modulation: Gaussian Minimal Shift Keying

▶ Carrier: 437.390 MHz +/- 12 kHz Doppler

▶ DataRates: 1.25 - 2.5 - 5 - 12.5 - 25 kbit
s

▶ fdev =
DR
4

▶ B · T = 0.5 Gaussian Filter

+
Repeat Accumulate FEC

dr. Maróti Miklós + dr. Horváth Péter



GMSK + RA FEC



TeleMetry: Hunity → GND

2 B Type 2 B Serial++ 2 B CRC Payload Sign

Repeat Accumulate Encoding 126 B in
Forward Error Correction 252 B out

GMSK Modulation
Radio Link

GMSK Demodulation + Freq + Time Sync

Repeat Accumulate Decoding 252 B in
Forward Error Correction 126 B out

2 B Type 2 B Serial++ 2 B CRC Payload Sign

437.390 MHz Primary Radioamateur Band!

https://gitlab.com/phorvath/smogcli2
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TeleMetry SNR - half day



TeleCommand: GND → Hunity

2 B Type 2 B Serial++ 2 B CRC Payload Sign

Repeat Accumulate Encoding 126 B in
Forward Error Correction 252 B out

GMSK Modulation
Radio Link

GMSK Demodulation + Freq + Time Sync

Repeat Accumulate Decoding 252 B in
Forward Error Correction 126 B out

2 B Type 2 B Serial++ 2 B CRC Payload Sign

Encrypted by AES-128: Payload + Sign



TeleCommand RSSI: 40 W + 4.5 m dish - 1 week



Our Main Payloads: ACMAG + ACMOT



Secondary School Experiments

Capysat Celeritas

Kulinsat Onionsat

S.E.A.T Seraph



Hunity (NMHH-1) - BME VIK HVT MTL + MRC

Falcon-9 Transporter-15 2025-11-19 18:18 UTC
https://gnd.bme.hu/

https://gitlab.com/phorvath/smogcli2

https://gnd.bme.hu/
https://gitlab.com/phorvath/smogcli2

