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ABSTRACT

Disasterisasuddenaccidentoranaturalcalamitythatcausesgreatdamageorlossof
lifeandproperty.Inanydisastrousconditions,alotofmanpoweriswastedandstill
unabletosavesomelives.Abiomorphichyper-redundantsnake-likerobotmayhelp
insuchsituations. Itsexcellentpropertyofgetting intosmallspacesandability to
traversealonganysurfacecanbeveryhelpfulinsearchandrescueoperations.These
robotscanhelptolocatehumansinadisasterandprovidepreciseinformationabout
itsconditiontorescuers.Itcanalsobeusedinotherdomainslikemilitary,underwater,
aerospace, and nuclear. In this research, the mechanical modelling and simulation
ofsnakerobotbodyhavebeencarriedout.Differentspeedshavebeenachievedon
varioussurfaceswherethesnakerobothastotraverse.Analgorithmisproposedfor
humandetectionbasedonaYOLOalgorithm.PCBdesignfor thepowersupply is
carriedoutandtwotypesofgaitmotion(lateralundulationandsidewinding)have
beenachievedbythesnakerobot.
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INTRODUCTION

Anaturaldisaster isacatastrophicevent that iscausedbynaturalprocesses.Each
year, natural disasters affect differentpartsof theworld invarious forms.Natural
disastersoftendisruptthefunctioningofthecommunityorsocietyandcausehuman,
material,economicandenvironmentalloss.Floods,earthquakes,hurricanes,volcanic
eruptions, landslides, tsunamis,wildfires, tornados,blizzards,avalanches,etc.,are
examples of natural disasters. Despite being so technologically advanced, humans
havehadtroublefacingnaturalcalamities.Naturalcalamitiesresultinmountingdeath
tolls.Peoplealsogetdisplacedandmissingduringsuchanadverseevent.Thismakes
manyfamilieslosetheirfamilymembersifemergencyaidisnotprovidedontime.

Insuchcases,asnakerobotcanbeverymuchhelpfulinsearchoperations.The
snakerobotisabiomorphicrobotwhichmimicsabiologicalsnake.Abiologicalsnake
cangothroughverysmallholesandcantraverseonmanydifferentuneventerrains.
Thisnatureofabiologicalsnakecanbeveryhelpfulinthedisastroussituation.The
snake can perform various gait motions which help them to traverse on different
terrains.Thecaliberofabiologicalsnakebodyispetitewhichhelpsittopassthrough
smallholes.Theotheradvantageoftheroboticsnakeoverothersisthatitcanrun
withoutwheels.Hence,itperfectlysuitsthesituationwherethenormalwheeledrobot
cannot run.Thus, taking inspiration fromabiological snake, theauthorsdesigned
suchasnakerobotwhichisverysimilarinoperationtoabiologicalsnake.

Motionpatternsofsnakes,inchworms,andcaterpillarsareusedasaninspirationfor
howthesnakerobotshouldmove[1].Thehyper-redundantqualityofsnakehelpsitto
locomotethroughirregularandchallengingenvironmentswhichbecomesdifficultfor
wheeled,trackedandleggedrobots.Thefirstqualitativeresearchonsnakelocomotion
wasdonebyJ.Grayin1946.Thefirstworkingbiologicallyinspiredserpentinerobot
wasmadebyShigeoHirosein1972.Hepresenteda2mlongserpentinerobotwith
20revolute1DOFjoints.Ahugesnakerobothasbeendevelopedin1992atCaltech.
Millerdevelopedseveralprototypesofsnakerobots;amongthem,thelastone,S5,
hasaveryrealisticlateralundulatorygaitmotion.Thejointsaremostlyrevolute,but
extensible(prismatic)jointsarealsoemployed.

This snake robot has got many applications in different fields like military,
UnderwaterandMedical.Thesearelistedbelow

• Military Application: In military snake robot can be used for spying and
surveillance.

• UnderwaterApplication:Tostudy thebehaviorofaquaticanimals this typeof
robotscanbeused.Snakerobotscanalsobeusedotherunderwaterapplicationslike
tosearchsubmergedobjects,tostudypollutionlevelinseawaterandunderwater
machiningprocesseslikewelding.

• Medical Application: small size snake robots can be used as small surgical
manipulators.



 

 

15 more pages are available in the full version of this

document, which may be purchased using the "Add to Cart"

button on the publisher's webpage: www.igi-

global.com/article/a-novel-concept-of-biomorphic-hyper-

redundant-snake-robot/233880

Related Content

Disaster, Vulnerability, and Violence Against Women: Global Findings and a

Research Agenda for Bangladesh
Khandakar Josia Nishatand Md. Shafiqur Rahman (2019). Emergency and Disaster

Management: Concepts, Methodologies, Tools, and Applications  (pp. 1318-1333).

www.irma-international.org/chapter/disaster-vulnerability-and-violence-against-women/207628

Public Safety Networks
Giuliana Iapichino, Daniel Câmara, Christian Bonnetand Fethi Filali (2014). Crisis

Management: Concepts, Methodologies, Tools, and Applications  (pp. 376-393).

www.irma-international.org/chapter/public-safety-networks/90725

Emergency Management Professional Development: Linking Information

Communication Technology and Social Communication Skills to Enhance a

Sense of Community and Social Justice in the 21st Century
Marianne Robin Russo (2014). Crisis Management: Concepts, Methodologies, Tools,

and Applications  (pp. 651-665).

www.irma-international.org/chapter/emergency-management-professional-development/90741

Building Resilience Through Effective Disaster Management: An Information

Ecology Perspective
Mihoko Sakuraiand Devinder Thapa (2017). International Journal of Information

Systems for Crisis Response and Management (pp. 11-26).

www.irma-international.org/article/building-resilience-through-effective-disaster-

management/192103

How Do We Construct a Child-Friendly Emergency Management

Framework?: A Policy Commentary
Monica Sanders (2022). International Journal of Disaster Response and Emergency

Management (pp. 1-12).

www.irma-international.org/article/how-do-we-construct-a-child-friendly-emergency-

management-framework/315125

http://www.igi-global.com/article/a-novel-concept-of-biomorphic-hyper-redundant-snake-robot/233880
http://www.igi-global.com/article/a-novel-concept-of-biomorphic-hyper-redundant-snake-robot/233880
http://www.igi-global.com/article/a-novel-concept-of-biomorphic-hyper-redundant-snake-robot/233880
http://www.irma-international.org/chapter/disaster-vulnerability-and-violence-against-women/207628
http://www.irma-international.org/chapter/public-safety-networks/90725
http://www.irma-international.org/chapter/emergency-management-professional-development/90741
http://www.irma-international.org/article/building-resilience-through-effective-disaster-management/192103
http://www.irma-international.org/article/building-resilience-through-effective-disaster-management/192103
http://www.irma-international.org/article/how-do-we-construct-a-child-friendly-emergency-management-framework/315125
http://www.irma-international.org/article/how-do-we-construct-a-child-friendly-emergency-management-framework/315125

