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MATLAB /Simulink Software Developmen’r

Algorithmic Development
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Actively Articulated Suspension — Algorithmic Development

Coordinate Frames
3 i Hp Y1 Steering
YUt Upper Thigh .A,: Wheel
Loyt Lower Thigh (' : Contact

I ]J | 2 L
Links T e
1: Hip Bracket

2; Upper Thigh Link
3: Lower Thigh Link

4: Upper Lincar Actuator Link 7 If ? \
5: Lower Linvar Actuator Link ... A,

6: Ankle 8 ,*“I ":
7: Ankle Bracket ' t o \ ,'
8: Wheel L

Body pose vector: T
_ |14 w |14 W W W
P = [mB Yyg 2 ¢p Yp wB]
Body velocity vector:
_ [,w w1 T
V = [EB QB]

Wheel contact point velocity:
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Actively Articulated Suspension — Algorithmic Development

Steering Joint Drive Joint Wheel contact-point velocity estimation

«—g- .0 W
Ys, |2f§ 'U'W o Arterr'ain.i,z
d.+.h Ci,2 At
Kinematic equation reduction
17,74 . .
ve,. = SBB(P)P + SoQ(v)¥
Re-arrange

vl = SeB(p)p + Sq.Qe(e)é + So, Qc(¢)¢
= [SBB  8q.Qc] 1+ S Qc (O,

. Rﬁ;ﬂﬂi Solve for the joint actuation rates
qar = ,
b (= (50.Q0)* (.~ [S5B SaQd] 1)

Si. W
_ t Qs‘iim
gs, = arctan | g




Simulink Model
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Input Plant Reality Switching Output
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Articulation

Rates







Analytical Tools

Rover Body and Wheel Contact Point Positions
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Front Wheel Contact Point
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End Body Position
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Other MAMMOTH Adventures — Digging Mission
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MAMMOTH the Farmer







Conclusions

Novel wheel-on-leg platform
Model-based design for rapid
software development
Interfacing with various
sensors/actuators /software-in-
the-loop applications

Variety of applications




