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A Neural Process Account to Generate
Goal Directed Arm Movements

action
P s perception

N cognition



A Dynamic Field Architecture
o
o Do

position target
o
X2
target-eef X
match ..
Xy A oseillation
X finished oscillator

ax,

__cartesian
A 4 'I.I'EIDCJ‘I)’ o
| inverse kinematics |
current eef "~ angular
position v “veloctty command

muscle model

“‘—l integrator

xZLA

Xq




Target Representation
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Excursion: Coordinate Transformations
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Excursion: Convolution
f(x) % g(x /f g(x — x2")dx'
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Extracting a Movement Plan
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Extract Movement Parameters
From Relative Frame

Hand-Centered Frame Weight Matrix Velocity
W Vv
Movement Distance 39 10 1 2 3 33 3 3 3 3 3
and 32 101 23 G R R I
Direction 32 101 2 3 11 11114
3210123 Jo0000 00| v= w(z,y)o(u(z,y)) dzdy
32 -1 01 2 3 111 1 111
32 -1 01 23 202 2 2 2 2 2
32 101 23 3333 3 3 3

x-direction y-direction



TANGENTIAL VELOCITY (CM/SEC)

Velocity Profile of Human Arm
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Generating a Bell Shaped Timing Profile
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Updating the Arm Position:

Rate to Space Code
Hand

sp(. 1) = ¢ exp (— (Lt + Wont))
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Updating the Arm Position
Selective Memory Field
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Organizing a Single Movement

Elemenlary
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Organizing a Single Movement
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From Cartesian to Angle Space

0=Jp

Integrating yields: @
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velocity

Velocity Signal

Muscle Model
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Online Updating of Human Arm Movements
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Conclusion

- Pathway from Perception to Motor
- Neural Oscillator generates Timing
- Elementary Behaviors enable Autonomy

Next Time

« Advanced Muscle Models



