























































































Résumé robotique l
Fipçdagngle rotationdoneaboutoriginalframe1 Kinematictypesandworkspace alsoknownas extrinsicrotations
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Manipulator arrangementofsegmentsandjoints rollpitchyaw ÏÉÏÏÏÏïï ÏÏÏïÏÏÏconsistofarm wrist

ça aaaa aaaa

Wist misep
Joint

Ray fRERIR
ZYXEuler XYZ Fixedangle2 spatial description

aset int
other typical ZIZ Eulerangle sphericalwrist

IIII
Wrist W Tool IT

standard

pantin
frames

arctanzff garbage in C

Rotationmat

Yatp.gg
Goal TakeT toG

Unitveitorsof frame A Xp Ya En occuralwaysonthesecondaxisrotation

Asolution at f I fi sgnplatanthera 4 0Orientation representation

anypont in Bl is

Ap É Pp Define a rotation aboutone
specialaxiswith an angleQ

Ap JRBp
fromBtoA

Vue depuisA

a ça ça
RT R q ÏÏÊÏÏÏÏÏÏÏ

ya yaa yaa ya

A sinY O

HÉ

solutions Ati e papi µ

Yinrad AK f AK É




































































Quaternions sphereofimaginaryunits 3 Kinematics scienceofmotion noforces
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Almost always multiple solutions
Choose one with minimum travel

Redundant Robots

III t.FIotion JointDoi cartesianDOE

joint limits outside workspace Jaiobian isnotsquare no inverse
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Jacobianmatrix
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poses

Smoothmotions continuousderivatives



Moton State equatins

Defined in an array SX timetostop ts É
Particle at towithà distance traveled es it matII
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Cartesian Space DOF

Desired
pose Itto ET IDtrajectorygen

inversekm ateach executioninstant
calculated jointvalues in live senttocontroller
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6 End effector Grippers tools

Endeffect interface
Threecharacteristics
Strength
Complianie

Overloadprotection

Selection



7 Vision Spatial operations

What is a digital image Use a Kemelluindoel
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Perimeterandcircularity
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SIFTFeatures SialeInvariantFeatureTransform 8 Robot dynamics1 JEIFE.in t ie tateTwithdifferent Dynamics
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Solution gaussianblurbefore subsampling ormoiré Lagrangiandynamicformulation

CalculatekineticandpotentialenergiesoftheImagewarping entirerobot partial derivativesofthese
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mustbeusedforparallelrobotsPerspective transform
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9 Control 10 Applicationanalysis
Jointspace

Use robots for dangerous dirtydrearytasksDDD
Robot 1 mat
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Feedforward Gainscheduling
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Cartesian Control
Dofullcontrol in cartesian space les intuitive
Uses J or ITandFe or cartesiandynmodel

Force control needtorquesensor
sometimescompliance ingripper is sufficient
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Impedance control stiffer in somedirections


