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Fig 6
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Fig 9

Mass estimation when also other parameters are estimated

227

S
2 3

estimated mass [kg]
N
[+}]
-

2264

2263

2262

=== Setpoint acceleration

=== Mass only

i« Mass + velocity

--=- Mass + velocity + jerk

- Mass + velouty + jerk + snap

..........................................................................................

wnerfder ...g enfijens,

]

'f ‘

Time {s]

1.7




8/24

Fig 10

Estimation of velocity, acceleration, jerk and snap components

§0.4 T i 1
Q . . .
2 . .
g 0.3 i T T ' """"" f ———— |
o ——---’n-—-—--—:—-—--‘ !
025Xk AR oo e

2_4 J I\ L 1 L Jd
13 1.4 1.5 1.6 1.7 18 1.9 2
Time [s]
mest 7
setpoint 1~ 58 I
snap O v mass
setpoint N estimation
acceleration My . ) o
25
+ \ + It
setpoint PID —* Notch? 4 Notch2 —1-»( WS >
position - p, 6 (‘ .
16 4 8 10 L 1o




[s] ey [s] oy

~
(=]
w0
[ =]
o
L=
-T
o
o
[=]
o~
L=}

a
o
ud
o
S
o
e
L=
3
[~
g
-t
o

T 1 T I T I L] T T T
i 1 1 L} 1 L) 1 1 ' )
llllllllll rllilllllln—||lll|llll—li'l||||IIPllllnlltlLII!l'lul\lfll!'llllt 'lI|LrlltlI'IILIDlll'IllLIIIIDI!IItbllllllllLIllll|t|l B
1 i ' ' . ' [ ' ' ' [
. ' ' . 4 1 ' 1 v v '
1 L] 1 1 1 1 ] ) * . v
' ' » 1 v [ ’ 1 ' . [ [
' 1 n" L " 1 " * [ [ . ¢
] 1 M [ i ' ' ' 1 ] [l [l
* 1 - ] . + 1 . ] 1 [ .
‘ ¢ i ' ' i ' N \ N ' N
|||||||||| R L LT e ST il deleiieleieie il e L R LT bl Il
' " 1 ' i 1 ' ’ ' ' '
' Ll + ) 1 L] ] L} ) ll 1
1 L 1} 1 1 L] . L] ) 1 1
1 1 [} i Ll 1 . L] 1 ] .
1 1 L) & L] ] L} 1 1 1 1}
v 1 ' 1 . ' ' 1 ' ' 1
. ' 1 ' ' 1 ' ' ' ' )
L] ] ] ) " ] . . * i I
s samma== Fe-sarmmen 4 e re——iasa P — marreeemen po--samarr e R CEEEELLELE L - Sl il Suley R et R ki
1 i ' ' 1 ' . ' 3
Ll ' L] 1 + 1 * 0
' ' ' f ' . '
' ! - - -
) 1 \4 ' ' '
' r ' 1 1 '
1 . i " " 1 1 o

44 dEUS ON esens
| voness|sode DS === : 1

R prRMIcIpa) JBUS INOUILM PUB LjUM JOLI3 JB]I04u0) GO X

UONBIRTO0R ©dS === ... .
I 1

m . . : . . o
0 . . s .
(S5 g : 3 | B ' 2 S
: _ A i
3 i M T 3
A dr mmm e deammmm L. ....... .._ ......... .“ ......... J .......... V
3 K m
1 L 1

T

pJemO0jpas) deus NOUIM PUE LAV 0L J0liaua) ¢

gzl b4 ezl bi4




Fig 13

Mass estimation with and without snap feedforward
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Fig 15

Mass estimation with and without snap feedforward
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Fig 17

] x 158ntrol error without and with mass estimation
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Fig 21

Effect of switching on estimator at max. acce
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Fig 23
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Fig 27

FIR and ARX filter response
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