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Introduction:  CNES and CNRS are involved in the 

Mars Science Laboratory (MSL) NASA mission, for 

which they provided parts of 2 scientific instruments : 

CHEMCAM (CHEMistry CAMera) measures the rock 

composition by firing a laser from a distance up to 7 

meters. CHEMCAM is made up of two units : the 

CHEMCAM mast unit (laser, telescope, imager, elec-

tronics) was built by CNRS and CNES in Toulouse 

(France), the Body Unit (optical demultiplexer, spec-

trometers, data processing unit, electronics) was built 

by LANL in Los Alamos (US), and inter-unit cables 

were supplied by JPL. 

SAM (Sample At Mars) is the main laboratory of MSL 

consisting of a suite of instruments and tools. It ma-

nipulates and analyzes both rock and atmospheric 

samples. One of these instruments is a gaz chromato-

graph which was built by CNRS with support from 

CNES. 

Two years ago, as part of the outreach activities fore-

seen in the French contribution to MSL, CNES decided 

to build a full scale working replica of the MSL Rover, 

in partnership with CNRS and the Toulouse educa-

tional district. 

 
This project was funded by CNES and the budget was 

around 120 000 Euros, covering the purchase of mate-

rial and the manufacturing of some parts. 

The replica was completed in May 2009. 

An educational project with outreach outcomes :  

Between September 2007 and May 2009 more than 

200 students and 30 teachers from 15 technical schools 

(Associate Degree level) in the Toulouse-France area, 

worked on the design and the building of  a working 

replica of the MSL rover, named Curiosity. 

The main objective was for the students to design and 

build the replica under their educational program. An 

other objective was to widely promote, in an attractive 

way the MSL mission and the French contributions. 

The students worked with the help of published photos 

of the rover. The purpose was not to make a true copy, 

but rather to use theirs skills on an ambitious project. 

Many schools were involved and numerous areas of 

expertise were required (from design to manufacturing 

in mechanics, electronics and software). 

At the end of the project, the objectives were achieved. 

All the requirements were respected both technically 

and in terms of cost and delay. Aesthetically, it was 

beyond our expectations. 

 
On a technical level, the replica has six main features: 

1 - Mobility: it can move and turn with six motorized 

wheels. The two central wheels are driven and the 

other four are directional. 

2 - The mast, which supports a mock-up of the Chem-

cam instrument, is equipped with a laser pointer and 

two cameras. 3D images from the cameras can be seen 

remotely on any chosen screen. The mast rotates along 

two axes to direct the field of view of the instruments 

to a chosen target. This enables the simulation of a 

targeted laser pointer firing. 

3 - The robotic arm moves with three motors at the 

joints, one is the “shoulder”, the second is the “elbow” 

and the third is the “wrist”. The latter is equipped with 

a drill. It can perform all movements in order to simu-

late collecting a rock sample. 

4 – The antenna moves along two axes to simulate 

finding a communication link with Earth. 

5 – The command control system: each moving device 

is completely controllable remotely from a PDA or a 

laptop, using a wireless system. 
6- The energy is supplied by two large batteries (70 Kg each) 

providing 24 Volt and having more than 24 hours of auton-

omy 
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The main steps of the educational project 

October 2006  

The first idea was to build a non-working small mock-

up of the MSL rover. Objective: promote the MSL 

mission and the French contributions during scientific 

or technical exhibitions. 

March and april 2007  

Discussions between CNES, CNRS, the Educational 

District and the teachers, lead to the new idea of  a full-

scale working  replica of the rover.  

May 2007  

A precise functional requirement document was writ-

ten. The project was splitted up into a dozen of sub-

projects and the feasibility by the students was estab-

lished. A steering committee, headed by the Educa-

tional District inspector and made up of members from 

CNES, CNRS and 5 teachers was set up. 

CNES decided then to fund the project.  

2007-2008 school year  

The system engineering activies were carried out by 

students. The subsystems were designed, in competi-

tion between the high schools having the same special-

ity. The robotic arm and the mast were built in compe-

tition (two schools for each device). 

End of june 2008 

A review of experts was held. The main objective was 

to select the sub-systems, designed or carried out in 

competition, to build the rover. 

2008-2009 school year 

All the parts were manufactured by the students. The 

rover was assembled, integrated and tested in a high 

school dedicated to this work. A lot of students from 

different specialities (mechanics, electronics, soft-

ware,…) participated and learned, for the first time, the 

difficulties and the joys of a such work. 

15-21 june 2009 

The rover was shown at the international Paris Air 

show (Le Bourget) in the exhibition stand of CNES. 

All students and teachers attended the exhibition. 

 
from the end of june 2009 

Installation of the replica at CNES, in the Toulouse site 

where students took their examinations. 

Presentation of the rover in exhibitions in France. 

Conclusion 

This technical project was exciting, ambitious, impres-

sive and spectacular. It was developed in partnership 

with the Educational District of Toulouse, CNRS and 

CNES, that was the sponsor. It required the collabora-

tion of 15 different high schools located in different 

places of the Southwest of France. 

The wealth of this educational project can be summa-

rized in few points.  

The complexity of the project, splitted up into a dozen 

of ambitious sub-projects, was compatible with the 

training of senior technicians. For the students, this 

project was a very important part of their examination 

in order to obtain the qualification awarded after two 

years of technological studies. 

The industrial nature of the project: CNES was the 

"customer". The students, with their teachers, negoti-

ated all the requirements to design and build the rover. 

It was imperative to respect the constraints of the 

specifications, such as schedule and cost, for preparing 

students to their future job.  

The deadline was fixed by the Paris Air Show exibition 

in May 2009. It was a challenge to respect the "school 

time" while no delay was possible. The students with 

their teachers, understood very well this constraint and 

made a lot of efforts. 

The size of the project, combined with its complexity. 

A single high school would not have been able to as-

sume the work alone. Therefore, a network was set up 

between several schools. It required a specific organi-

zation and a rigorous definition of the interfaces, in the 

same way that industrial companies do with their net-

work of contractors.  

The solutions: The students explored solutions quite 

innovative, both in the choice of materials (including 

plastics) and in the processes (sintering laser, water jet 

cutting ...). 

All these constraints, which are part of the technician 

life, were taken into account by teachers in the train-

ning, sticking as close as possible to the reality of in-

dustrial world. Such a project was an incredible oppor-

tunity for students to approach space activity and for 

some of them to get motivation to continue their study 

or to work in space and aeronautic industry.  
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