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57 ABSTRACT

A control system design method and concomitant control
system comprising representing a physical apparatus to be
controlled as a Hamiltonian system, determining elements of
the Hamiltonian system representation which are power gen-
erators, power dissipators, and power storage devices, ana-
lyzing stability and performance of the Hamiltonian system
based on the results of the determining step and determining
necessary and sufficient conditions for stability of the Hamil-
tonian system, creating a stable control system based on the
results of the analyzing step, and employing the resulting
control system to control the physical apparatus.

17 Claims, 32 Drawing Sheets

1 Q=0.75 (rad/s)

(56) References Cited
U.S. PATENT DOCUMENTS
5,057,992 A * 10/1991 Traiger ......ccccoeevvenree. 700/52
5,329,442 A *  7/1994 Moshfegh ..o 700/29
6,216,083 B1* 4/2001 Ulyanov et al. .. .. 701/106
6,415,272 B1* 7/2002 Ulyanov .........ccccoeene 706/2
6,900,456 B2* 5/2005 Blaisetal. .......cccceeennn 257/31
7,398,162 B2* 7/2008 Downsetal. .......ccc.... 702/27
7,440,807 B2* 10/2008 Kanaokaetal. .............. 700/45
2002/0016665 Al* 2/2002 Ulyanov et al. .. .. 701/106
2003/0093392 Al*  5/2003 Ulyanov .............c.... 706/13
2003/0169041 Al* 9/2003 Couryetal. ... .. 324/307
2004/0086117 Al* 5/2004 Petersenetal. ................. 380/44
2004/0173793 Al* 9/2004 Blaisetal. ......ccccceeneeee. 257/31
2005/0250651 Al* 11/2005 Aminetal. .. ... 505/846
2007/0087756 Al* 4/2007 Hoftberg .. ... 455/450
2007/0206715 Al* 9/2007 Godes ....... .. 376/100
CASE
1¢ " AT
A ]
A H H
;o i
Py
S EE I I B
1 ! i

i
1
1
1
L)
1
1
1
'
1
[
i

Force Input {N) and Velocity (m/sec)

\
\
\
]
!
i
i
!
i
!

—r 7
\! ..... Force

i

| §—Velocity}
H HI ]
i
i

e ——

H : [ f :

0 i i il_i i i
el i oM | ;
I e Moy P
L A T I D T A T A

sthiovE d b i
i i 1 i . i
PP i \ f ’\.' T

[ i i i b
-10 ‘J . \: M b ‘j v I-J!.__
0 10 20 30 40 50
Time (sec)



