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GippsTech 2016 Presentations

Projects inspired by Primary School Amateur Radio Clubs:

1. SARC1 HAB Payload for 2016 GSBC

2. AIS Saves Lives

3. Mini Satellite-Antenna Rotator

4. Speech Synthesiser for the FT-817



Primary School Amateur Radio Clubs



SARC Objectives

• SARC is not a Foundation Licence course 

• Mission: To develop interest in science, technology, 
engineering and mathematics through Amateur 
Radio

• Weekly lunchtime radio club meetings: 
• Safe, inclusive, developmental 

• On-air experience

• Organised activities

• Team missions

• Group projects







ANZAC DAY AMATEUR RADIO SPECIAL EVENT

PRESENTED BY:
• SCHOOL AMATEUR RADIO CLUB NETWORK (VK3SRC)
• MELBOURNE REGION SCOUTS (VK3SAA)

THANKS TO :
• SCOUTS AUSTRALIA
• MOORABBIN AND DISTRICT RADIO CLUB
• FIRST AID TRAINING GROUP
• BENTLEIGH RSL

ALL DAY EVENT AT VICTORY PARK BENTLEIGH



SARC/SCOUT ON-AIR DEMONSTRATIONS

Thanks to: Pete VK3HEX

Thanks to: Emilka



SARC SOLDERING DEMONSTRATION 



MORSE CODE PRACTICE



MDRC HISTORICAL RADIO DISPLAY

Thanks to:
Moorabbin and District Radio Club
Ron VK3AFW
Colin VK3UDC



FIRST AID - CPR PRACTICE

Thanks to: Pete VK3HEX and Kerry from First Aid Training Group



SCOUT HERITAGE DISPLAY

Thanks to: Scout Heritage Victoria



HIGH-ALTITUDE BALLOON DISPLAY



SCOUT ENGINEERING DISPLAY 

Thanks to: Murray VK3MJT Melbourne Cubs Commissioner



ANZAC DAY CEREMONY



AMATEUR RADIO DIRECTION FINDING

Thanks to: SRESU
Bryan VK3YNG and Kevin VK3KAB



HAB PRE-LAUNCH SEQUENCE



HIGH ALTITUDE BALLOON LAUNCH SYSTEM



HIGH-ALTITUDE BALLOON LAUNCH

Thanks to: Anthony VK3YSA, Kent VK3TER and Ben Gillies



2016 GLOBAL SPACE BALLOON CHALLENGE

“Where people around the world simultaneously fly high altitude balloons, celebrating an 
age where anyone can reach the edge of space” 



2016 GLOBAL SPACE BALLOON CHALLENGE

HAB Group: School Amateur Radio Club Network
HAB Project: ANZAC Day Special Amateur Radio Event
Balloon type: 90cm Qualatex Microfoil 12683
Balloon expected cruising altitude: 4000m
CASR 1998 101.E Type: Small unmanned free balloon 
CASA approval: Not required
Glen Eira City Council Permit Local Law 314: Not required
Launch location: Bentleigh, Victoria, Australia
Launch date: 10:30am (0030UTC) Monday 25 April 2016
Launch window: 11/4/2016 – 9/5/2016



SARC1 PAYLOAD CONFIGURATION

Radio Frequency: 434.650MHz

Antenna Polarization: Vertical

Radio Mode: FM

Telemetry Mode: BPSK31

Telemetry Frequency: 1255Hz

Payload callsign: VK3YSP

Payload name: SARC1

Payload type: Telemetry only

Payload weight: 50g

Polystyrene enclosure: 120mm

Payload battery: 3 x AAA L92 Lithium

Payload GPS: Ublox NEO 6MV2 

GPS dynamic model: Airborne < 1g

GPS max altitude: 50,000m

GPS antenna: UHF dipole 

Payload temperature sensor: LM35  

Payload CPU: 16MHz Pro Micro 

Payload transceiver: DORJI DRA818U

Payload antenna. UHF dipole

Payload frame rate: 1/min

Payload RF output power: 500mW

Payload min operating voltage: 2.7V

Payload endurance: 6.5 hours



SARC1 PICTORIAL SCHEMATIC
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SARC1 ELECTRONICS PACK



SARC1 PAYLOAD



BPSK31 ENCODING

• First encode text using Varicode

• Then send code at 31.25 baud using Binary Phase Shift Keying

• Send 1 with no phase reversal. Send 0 with a cosine-modulated phase reversal.

• Phase changes occur at minimum level to avoid phase “clicks”

http://www.google.com.au/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwj189W016DLAhWEGZQKHX_ECzQQjRwIBw&url=http://www.analogzoo.com/2014/12/amplitude-demodulating-bpsk31/&psig=AFQjCNHm9YVYSUQ1X6VUME9soCN3TXHrsA&ust=1456962762150973


VARICODE

• Invented by Peter Martinez G3PLX

• Based on Morse code!

• Variable length code up to 12 bits

• Common characters have shorter codes

• Each character starts with 1 and ends with 00

Example:

101100    100    101111100    11100    10110100    1100

a     <space>         c                  o                d                e       



WAVEFORM GENERATION

• Create a lookup table of waveform values

• Setup a hardware timer to generate a phase-correct 
PWM square wave at the waveform sample rate.

• Use the timer’s overflow Interrupt Service Routine to 
load a new waveform value from the lookup table into 
the PWM generator at the end of each PWM cycle.

• Use a Band Pass Filter to filter the PWM output.

Hint:

• Use a spreadsheet to create the waveform values

• The BPSK31 waveform is a cosine-modulated sinewave:
=COS(2*PI()*A12/$B$4/$B$5/2)*SIN(2*PI()*MOD(A12,$B$4)/$B$4)



Clock Frequency (Hz) 16000000 16000000 16000000 16000000

Clock Divisor 512 512 512 512

Samples per second 31250 31250 31250 31250

Samples per cycle 25 50 40 20

Cycles per symbol 40 20 25 50

Samples per symbol 1000 1000 1000 1000

Cycles per second 1250 625 781.25 1562.5

Seconds per symbol 0.032 0.032 0.032 0.032

Symbols per second 31.25 31.25 31.25 31.25

Degrees to radians 0.017

Sample Float Byte Hex Float Byte Hex

0 0.000 128 80 0.000 128 80

1 0.249 160 A0 0.249 160 A0

2 0.482 189 BD 0.482 189 BD

3 0.685 215 D7 0.685 215 D7

4 0.844 235 EB 0.844 235 EB

5 0.951 249 F9 0.951 249 F9

6 0.998 255 FF 0.998 255 FF

7 0.982 253 FD 0.982 253 FD

8 0.905 243 F3 0.905 243 F3

9 0.770 226 E2 0.771 226 E2

10 0.587 203 CB 0.588 203 CB

11 0.368 175 AF 0.368 175 AF

12 0.125 144 90 0.125 144 90

13 -0.125 112 70 -0.125 112 70

14 -0.368 81 51 -0.368 81 51

15 -0.587 53 35 -0.588 53 35

16 -0.770 30 1E -0.771 30 1E

17 -0.904 13 0D -0.905 13 0D

18 -0.981 3 03 -0.982 3 03

19 -0.996 1 01 -0.998 1 01

20 -0.949 7 07 -0.951 7 07

21 -0.842 21 15 -0.844 21 15

22 -0.683 41 29 -0.685 41 29

23 -0.480 67 43 -0.482 67 43

24 -0.248 97 61 -0.249 96 60

25 0.000 128 80 0.000 128 80
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BPSK31 DECODING AND UPLOADING



ON-LINE TRACKING WITH HABHUB

SARC1 was 
tracked by:
Rhett VK3GHZ
Peter VK3XCO
Dean VK3NFI
Frank VK3FADI
Joe VK3YSP
Paul VK3DBP
David VK3KCX
Karl VK3LN
Mark VK3OHM



SARC1 TELEMETRY DATA PLOT



SOURCES/LINKS

• http://www.sarcnet.org/projects.html

• http://www.arrl.org/files/file/Technology/tis/info/p
df/x9907003.pdf

• https://www.casa.gov.au/standard-page/casr-part-
101-unmanned-aircraft-and-rocket-operations

• https://www.balloonchallenge.org/

http://www.sarcnet.org/projects.html
http://www.arrl.org/files/file/Technology/tis/info/pdf/x9907003.pdf
https://www.casa.gov.au/standard-page/casr-part-101-unmanned-aircraft-and-rocket-operations
https://www.balloonchallenge.org/

