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Figure 2.8 A PUMA robot arm illustrating joints and links.
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Figure 2.9 The lower pair.
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FIGURE 1-1

The Stanford manipulator

FIGURE 1-9
The spherical
configuration
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FIGURE 1-13

The AdeptOne robot. Photo
courtesy of Atept Technolo-
gies,
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FIGURE 1-12
The SCARA (Selective Compliant Amiculated Robot for
Asscmbly)
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FIGURE 1-19

A Gantry robot, the Cincinnati Milacron u:w 886. Photo courtesy
Cincinnati Milacron.

FIGURE 1-18

The cartesian manipulator co nfiguration.
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— FIGURE 3.5 Link frames are attached so that frame {i} is attached
rigidly to link i. §
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FIGURE 3.15 Location of intermediate frames {P}, {Q}, and {R}.
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we may write
i~1p _i-1p R Qn Py _
P='Tir 21 1P, (3.1)
or | .
i-1p = SIEEP, (3.2)
where
i=1p _i=1 0 Rm Q@ P
T =" T or T (3.3)
Considering each of these transformations, we see that (3.3) may be written
"IT = Ry(;_)Dy (@;,_1)R(6;)D,(d,), (3.4)
or
Tq._u. = Screwy (a;_y, &;_;) Screw,(d;, 6,), (3.5)

where the notation moaim (r, ¢) stands for the combination of a translation along an

axis 0 by a distance r and a rotation about the same axis by an angle ¢. Multiplying
out (3.4), we obtain the general form of T_Hrmz”
O,

i |.2w“. 0 a; IH/

i1 _ stica;_y chicoy_y —say_y —s0;_1d;
i s6;s0;_1 cOisa;_y coy_y ca;_qd;
0 0 0 1

(3.6)




