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2016 IEEE-RAS 16th International Conference on
Humanold Robots (Humanolds)
Cancun, Mexice, Nov 1517, 2016

Feasibility Study of A Novel Robotic System
BALLU: Buoyancy Assisted Lightweight Legged Unit

Sepehr Ghassemi and Dennis Hong

Abstract

Robots are often associated with being heavy, mechanized metal objects, In fact, most current legged robots
are unsafe, unsiable, comples, expensive, and show. The risks, inefficiencies. and danger imvolved prevents their
widespread use and inleraction with humins, This video presents the mital feasibility study and festing done on
BALLL {Baoyancy Assisted Lightweight Legged Umar), BALLL 1= a rebobtic system thar uses baoyancy o ad is
stnbility and increase safety, This unsque approsch makes o intnnscally stable st sl tmes and prevents it from falling
As w matier of fact, it canmot fall. Helivm filled balloons make up the upper body, Although the entire robuot is not
lighter than s and will not float, the bsoyancy foree from the body wssists lightweight legs 1o stay upright keeping the
robat in o stable, standing posture, All sctistion, communication, and power components are buill into the feet which
muke up the masority of the robols muss. The protolype shown in the video i o biped with two degrees of Treedom.
Only the knees are actiated icable drven from the feetr). Yet, with only one degree of freedom per leg, the robat can
walk forwards, walk backwards, siep sideways, wrn, hop, and perform other 1ypes of moton. Thas s achieved with
correct timing of the actwation of cach kinee abong with cansful consideration for momentuns, drag, joint velocity, joint
fnclion, and joint elasticity. For this carly prototype. the sctuation of the knees are tnggered manually via wireless
remole control (sraigh walking via software conrolk, In adifition o these locomation capatilities. BALLUs stabiliny

and salelty can ]mwmmH\- further sdvance various aspects of the human-ribal interaciion ekpeticnge

The amhors arc with the Roboues and Mechanisms Laboratory (RoMelas under disooor Dr Deonis Hong a the Universicy of Califonsae
Los Angeles: 4N Wesrwood Plora. Lo Angeles, CA, WS, United Staces
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