eiquadprog solves problems of the form

1
min §xTQx +q'x (55)
st. Aegx 4 beg =0
Aineqx + bineq > 0

How to write the QP? we can start by writing the contact force as

_ 1 ot " @I .
A=A - D e dr 2 Do
W9 st ~ 0 I Jeo,
3.nactivex1 3.nactivex6.nactive S—— ——" 3.nactivex1
6.nactivex6.nactive 6.nactivex3.nactive
A= )\avg — A Do

—~—

3 nactivex 1 3.nactivex3.nactive 3 pactivex 1

where Aqyq is defined as

1 ot
Navg = =D / 2 (r)dr + Kpo (56)
TR

To approximate the friction cone by an inner 4-sided pyramid, let ji = u/v/2
where p is the coefficient of friction, then the constraints can be written as

iR >0 (57)
i (Ni-fi) < Nitai < B (Nioy) (58)
_/1 (Az ﬁz) < Xi-Abz' < ﬂ (S‘z ﬁz) (59)

let n is matrix containing all the normal vectors to all the active contacts
and written as

Al 0 0
at=10 . 0 (60)
0 0 ﬁgactive

nactivex3.nactive

Similarly define the matrices £ and thT . Then, rewrite the inequalities to
match the solver notation
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We have to write the constraints in terms of pg. Expand and regroup the

constraints above to get

—nT Apy + 2T Agwg > 0

— (" +47) _HWH ) Aaug > 0
— (pn" —t1) Apo + (AR" — 1) Aavg > 0
— (T + 1) Ao + (AT + ) Mg 2 0
— (T ~ 1) Ao + (A" — ) Ny 2 0

then we can construct the inequality matrix and vector Aj,eq
follows

14
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