Where we are:
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Chap 3 Rigid-Body Motions
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4.1 Product of Exponentials Formula
4.2 The Universal Robot Description Format (URDF)



Important concepts, symbols, and equations

Forward kinematics of a serial chain:

Given T’.
« M=T,(0) € SE(3), the configuration of
the end-effector frame {b} at the home / \
configuration 6 =0, ~ . 2 T0)
 the screw axes for each jointat 8 =0, ' | | |
and 0 = joint angle b {s}
 the joint vector 6, | ﬂvector |

find T.,(8) € SE(3).
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Important concepts, symbols, and equations (cont.)

* For screw axes S expressed in {s}, the product of exponentials (PoE) in the
space frame is

* For screw axes B expressed in {b}, the PoE is

T(6) = MelBilor ... o[Bnlon
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Important concepts, symbols, and equations (cont.)

The Universal Robot Description Format (URDF) is an XML file describing the
kinematics, inertial properties, and geometry of a tree-structured robot.

no g @
OO E g g

the joint element (kinematics) the link element (inertial properties)
<joint name="joint2” type=“revolute”> <link name=“1ink2”>

<parent link=“1linkl”/> <inertial>

<child link=*1ink2"”/> <origin rpy=“0 0 0” xyz="0 0 0.5">

<origin rpy=*“0 1.5708 0” xyz="“0 0.5 0"> <mass value="2.25">

<axis xyz=“0 1 0"> <inertia ixx=*1.0" ixy="0" ixz=“0"

<limit lower=*“-3.0" upper=“3.0"> iyy=+%2.0" iyz=“0" izz="3.0"/>
</joint> </inertial>

</1link>
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RRRP robot
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L3 =60 mm $\ Wrist
J5,J6,J7
Lo = 300 mm
— W1 = 45 mm
Elbow J4
L1 = 550 mm 5
Shoulder
% J1,J2,J3

Barrett Technology’'s WAM 7R robot
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Shoulder
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Joint axes 1, 3, 5, and 7 are aligned with Z..
Joint axes 2, 4, and 6 are out of the page.

Modern Robotics, Lynch and Park, Cambridge University Press

OO O =

O O = O

(%

(0,0,0)

(L1 + Ly + Ls3,0,0)

(0,0,0)

(La + L3,0, W)

(0,0,0)

(Ls,0,0)

| O T x| W DN | .

(0,0,0)




L3 = 60 mm

Ly = 300 mm

L; = 550 mm

Joint axes 1, 3, 5, and 7 are aligned with Z..

Wrist
J5,J6,J7

Shoulder
J1:J2 73

Joint axes 2, 4, and 6 are out of the page.

screw axes S,
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