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Laboratoire de

Robotized Variable Geometry Wheel (R-VGW)
TR L {el4E

M. M. Mesmoudi and his students with the help of

C. Daussy, A. Kaladjian, A. Yahiaou,

Atouts Sciences, Laser Physics Laboratory, Paris Xlll University , Villetaneuse (France 2%& ) B

& I. Aubry, D. Azouzi, R. Bertrand, S. Bourdeau, N. Dupret Perrin,E. Durrant- -
Delalande, M. Leroux, E. Muller, M. Roffidal, J.C. Sarafian, M. Zaiem.

J.Y. Cousteau School, Bussy-St-Georges (France X% )
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Wheel History RBHER

Motivation Zh#l

- Mathemtics theme of this academic year : Idea i
Mathematics transport us

SEHNFFIER . SHFEIE

- Movement of people with d1sab111t1es.

- A project linking geometry and transportation
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MrEFEEE A HE91T5h ===p Polygonal wheels ZAFF

- Transport problems (economic, ecologic, - Eventual economical and environmental advantages

: : Sovzz s 1 +h En 42~ 3 _ T
technical .& social) AXIE[AIRR o arxl d;lsaclvantabges Bx 2% EI’J1 255 FER R?IE BB Left-right : 3 tripartite wheels 3500 BC-early
- Stagnatlop of space rover Spirit, in the sands of - A wheel combining severa _gef)metrlc shapes. 19th century: war chariot wheel BC 2500
Mars, and its abandonment by NASA after several ERAZNLATAREK (Louvre Museum); Greek wheel 600 BC
rescue attempts. W EEH|uLE Spirit £ ===p A deformable wheel tdr()ugh programmable (National Museum of Athens).
£ NASA TE/URSIE SR EIE actuators. B T RN B A LM EL. 2L AXW=TAAFIT LTS
Some wheel models related to our project . W, AT THEEFNEE (BEE) ;AX

ERMNTrABN —SERHR BIABEFHHER (HERLEYE )
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natgeotv.com

Fowler Wheel '1d870 Whegs (Wheels and legs) Biorobots: 1* &2 generations inspired by the cockroach locomotion Spiral springs wheel used by ~ Wheels of the rover Axel, NASA 2011

for steam tractors Case Western Reserve University, Ohio NASA on its rovers Spirit
and Opportunity in 2004
G Rty e AV ) ZEECFNBRHN =S A YD R BARIENE ) BHZERNUEEAT NASA %

Modeling polygonal wheels movement with Geogebra software Deformable wheel through linear actuators

%le EﬁE%EZﬁ'E Geogebra 4 B BE M7 A0

Advantages {5
- Changing from circular to elliptical or caterpillar shapes

to avoid sliding and skating.

WEEﬁ&ﬁ%lﬁ%é%AﬁﬁﬁTtﬁEWﬁE%;@ 

-Self driving BE %

Not optn}nzed Op t1\m ized Not opti\mized Op ti{IliZGd - Absorbing shocks if equipped with hydraulic actuators IR WOFH
Al e Al Zal? - Can be used on a wheelchair to L7 ﬁ_ﬂ«,{{“ _
* Adjust its level 1A B H K
* Take less space for chair's storage J'JZ B FAEZEE
* Cross small obstacles 5 R R 1S

Material used 588941

Computers, Modelling softwares, 3D printers, actuators and Lego Mindstorms EV3

robots.
Towards energy saving wheels X TEER ITEA , BREMSF, 3D TEY , @EBEEHN LEGO MINDSTORMS EV3
Double-body wheel XX448%2 Quad-body wheel PH{E%ES
Square-disc 45° twisted squares 22,5°twisted four squares
B & 45° HEMIE R 22.5° HEB A ESZ

The project's students: SINFAFRHFLE

A. Abouabdallah, L. Barbaroghli, T. Bedel, L. Beligny, R. Bessas, L. Bur Xan
Hie, M. Cahanier, M. Calmettes, A. Caquelin, J. Cardoso, C. Dalaroy, L. Del
Signore, D. Keriba, F. Kan, B. Khieu, K. Koumare¢, J. Laporte, C. Latuilerie, Y.
Lingat, C. Martinez, N. Menu, N. Mobio N. Pardo, S. Thery, N. Volz, 1. Zhang.

Some bibliographical references: — gs;ﬁ H ?% Xélegs I's sonﬁguratlon | Whegs II'.s cor.lﬁguariasion Axel ro.\fer's wheel config.

. , : vantage: variable radius Advantage: variable radius Advantage: deformable,
- http://www.musee-charroi-rural-salmiech.fr/?page 1d=92 length following the length. It may serves as gripping & digging (s'accrocher
- Les véhicules tout terrain hors normes IENH T LE (Internet) obstacle height. hooks (crochets) for climbing. et creuser)
http://www.stanwagon.com/ - http://www.wikipedia.fr X fERE IR R &2 2 T, BRFENEZESE
- http://www.constructiondepyramides.fr/fr html/fr berceaux.htm In parallel, we develop 9 d_some artistic work related to our project (see the

other posters or ask us (A% BAVEF R T SRMNGTFSABHN — LT RER


http://www.musee-charroi-rural-salmiech.fr/?page_id=92
http://www.stanwagon.com/
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