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I. INTRODUCTION

RANGER basic mission – terraforming. For correct realization we’ve added the soil analysis on suitability to seeds' planting. Suitability depends on radiation and temperature/humidity (which depend on day-time).

II. Context of Development

A. Club

Our club is called «SibSat» and consists of students and undergraduates of Siberian State Aerospace University (SibSAU). This year we participate in CANSAT the second time, first was in 2010.
«SibSat» was created in 2009 especially for development of CANSAT. Later we have started to develop various devices. Our university finances our CANSAT development.
We are doing commercial projects, e.g. for ecologists. Projects are financed by private and public investors.
Anton Gochachko – project manager and general design.

Victor Startsev – engineer of radio-systems and electronics.

Roman Achmedshin – engineer of electronics and automatic systems, programming.
Darya Tereshenko – computer simulation.
Vladimir Favorskiy - scientific adviser
B. Work plan

This year we have introduced the new approach to development. Firstly we’ve combined CANSAT with study. Results of work = study tasks. 

Secondly we use computer simulation completely. Aerodynamics of parachute, bumping solidity, centering…
Work has begun in February. In March we have made the first details! In addition we’ve develop floating probe, which may be combined with RANGER. We’ll show it surely in C’Space 2011!
	Item
	Dates

	Designing
	February

	Manufacturing
	March, April

	Programming
	April, May

	Tests, calibration, setting
	June, July
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Fig 1. Parachute modeling.

III. Definition of the Missions

A. Scientific Mission

Our proposed mission is terraforming. We use micro motor to transplanting coat with seed and nutrient solution into the soil. Micro motor is placing by servo drive, and starts to work automatically after the landing. 
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Fig. 2. Micro motor QX-5N.
B. Free Mission 

RANGER free mission – soil analysis on suitability to seeds planting. There are humidity, radiation, temperature sensors on board for soil and air. 
IV. CanSat Architecture

A. Electrical architecture

Two self-manufacturing sensors: humidity and radiation. Humidity sensor is based on 2 electrodes, located on small distance. Humidity is calculated on resistance of soil.
Radiation sensor is based on Geiger-Müller counter SBM-20, transformer 12-400V and digital voltage-converter.

Other sensors for air: temperature - DS18S20+, pressure – MPX4250A, humidity – HIH-4000-003.

There is GPS on board: CONDOR 67650-10.

Accelerometer – LIS244AL.

All data is collecting to the microcontroller and transmitting by the transmitters.
Power – 2 Li-Po accumulators, total capacity is 1600 mAH.
B. Mechanical parts

There are 1 micro motor QX-5N and 1 servo drive C-01CT on board.
C. Telemetry

There are 2 transmitters (868 MHz, 433 MHz) on board and 2 receivers on ground station. Basic frequency is 868 MHz, but there is reserve – 433 MHz (only GPS-location and acceleration transmitted). No feedback – spy must be secret (
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Fig. 3. RANGER case.






