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Friorities

o [fiorities come into
Plag when choices
can be made

o« A goocl choice will
achieve hig[‘ucr
Priority goals bg
sacrificing as few
lower Priori’cg ones
as Possiblc



chundancy

o T]‘nc more choices are
avai]ablc, the more
rcdundancg exists In a
sgstcm

° Thus, a redundant

sgstcm may a“ow to
better satis{g multiplc
goals

A” roads lead to Rome...
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Redundancy

° O{: course, the existence of multiglc
Eossibilitics does not solve a problem

Yy itself

° That’s whg 0
b Cl d' Oops, No
everybody needing | maant the
ico take a choice
ooks for proper
advice... i |




Redunclancg in ADI] Robotics

e Not surPrisinglg wrt the relevance of the
Issue, Alcssandro has devoted much effort
to rcdundancy resolution methods:

— about 20% of his
journal papers

— about 15% of his
conference papers

— mostlg written in the
90’s and in the 10’s




Rcdunclancg in ADl Robotics

° Rcdundancg resolution has been aPP]icd,
in brief, to:
—oPtimization of various criteria

—stecring underactuated chains by ee
commands

— imagc—-bascd visual 5crvoing
— gaze control of a humanoid robot head

— l‘lanc"ing of hard joint limits



chundancy and task Priority

= Rcdundancg dcpcnds on the task
e Task Priorit?: an

example of
Primarg task and

nu“-spacc

motion
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rcdundancg

o Kinematic



Multiplc Prioritics
Consiclcr / tasks, from hig[ncst to lowest Priority (indexed by £)
XI.m .J, g ) XA‘*—" JL‘] ) X/’m ‘/,/ g )

Define the Augmcntcc} Jacobian of the first £ tasks
JA,L = («/,IT JzT JLT )

ComPutc the nu"-—spacc Projcctor for JA,L

o= - (e Y e, with  Fio=/

Cokm]:)utc the joint velocity Fulfi”ing the k highcst—-l:)riority
tasks

9= qii+ (Jfa ¥ xidigl)  with  gg=0



Saturation in the Null Spacc

o The joint bounds (rangc, vclocitg,

accclcration) are loca"g s‘wapcd as hard

’

oint vc]ocitg constraints

</

e Pasic algorithm (singlc task):

desired task : s Yes  feasible

=N ) -
J’ T q = J"x Qmin S q S Qma-ac ? So|u‘ti0n
d El .
compute the SNS compute the task
solution g with the new scaling factor that
saturation set satisfies the constraints
o 1 v use the solution
saturate the most | yes ﬂ is it possible to saturate™~._no_ with the maximum
critical joint the most critical joint? ~ task scaling factor

found so far




Saturation in the Null Spacc

* |n the case of multiPlc Prioritizcd tasks,
highcr Prioritg tasks are Prcscrvcd (uP to
a sca]ing, if needed) 59 using all the
available robot caPabilitics thcg need,
while lower Prioritg tasks are
accommodated (and scalcd,

if nccdcd) with the residual [ s

Mame Priority

robot ca Pabilitics o Wake montly eport B Hghest 50)

£ Read and sign contract B High (700)
£ Prepare presentation [ Mormal (500)
1 Create weekly plan == Low (300)
1 Empty email box = Lowest (100)



look into this...

I- Flacco, A.Deluca, O.Khatib, <
“Control of redundant robots under hard joint
constraints: Oaturation in the null space,”

JE [ Jransactions on Kobotics,
vol. 31, no. 3, PP- 637-654, 2015.

Young Author Pest E\Per Award 2016
bg the [ RAS [talian ChaPter




To conclude...




-ro conclude...

e A suggestion
e A memory
. Amuguri!ll



How to imProvc your
musical rcdundancg

https://wwwiqoutubccom/watch?v=hRvé}\/LzzERs



https://www.youtube.com/watch?v=hRv8VLzzERs

How to imProvc your
musical rcdundancg




How to imProvc your

musical rcdundancg

. Maria del Fioc (Mscioni, opus 805)



2001 [EFEE |nt. Conf. Robotics & Automation

Seoul, 23 /5 /2001




lorenzo Sciavicco ngposium
Verucchio, 18/ 7/2009




Auguri Alessandroll!
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