Verbale del Consiglio di Istituto dell'lstituto dei Sistemi
Complessi (ISC) del 12 giugno 2017

H giorno 12 del mese di giugno 2017, presso la sede di Via dei Taurini 19, si & tenuta la riunione del
Consiglio di Istituto (Cdl) dell’Istituto dei Sistemi Complessi, con il seguente ordine del giorno

1) Situazione Sedi

2) Informativa del Direttore in merito alla richiesta del Dr. Cavagna per un supporto straordinario al
laboratorio COBBS

3) Congresso ISC 2017

4) Varie ed eventuali

La riunione ha inizio alle ore 11.15 sono presenti

Prof. Claudio Conti Presidente

Fabio Cecconi Componente

Roberta Angelini Componente

Francesca Colaiori Componente

Francesco Grazzi Componente, presente tramite collegamento telematico
Stefano Lepri Componente, presente tramite collegamento telematico
Bruno Tiribilli Componente, presente tramite collegamento telematico
Giuseppe Faraglia Componente

Luca Pitolli Componente

Rosanna Larciprete Compoenente assente giustificata

Svolge le funzioni di segretario della riunione il Dr, Fabio Cecconi.

Punto 1:Situazione Sedi

il Direttore informa il Cdl che le sedi secondarie di Tor Vergata e Monterotondo hanno cominciato la fase di
trasferimento a ISM, mentre la dr.ssa Valentina Mussi ha optato per I'IMM. Probabilmente, entro la fine di
luglio dalla Sede Centrale dovrebbero partire i provvedimenti di trasferimento del personale interessato.

Il Direttore comunica al Cdl che il gruppo di neutronica di Firenze chiede il trasferimento in IFAC, il
personaie Tl interessato é il seguente : dr. Colognesi, dr.ssa Celli, dr. Bafile, dr. Grazzi e dr. Ulivi. Il dr. Grazzi
informa che le domande di trasferimento sono in preparazione.



Punto 2: Informativa del Direttore in merito alla richiesta del Dr. Cavagna per un supporto
straordinario al laboratorio COBBS

Il dr. Cecconi riassume il documento presentato dal dr. Cavagna {v. All. 1) in cui viene illustrata I'attivita e
I'eccellenza del Laboratorio COBBS e la situazione critica del medesimo venutasi a creare in seguito al
blocco di un finanziamento di 150.000 USD che il Laboratorio avrebbe dovuto ricevere da “Engineer
Research and Development Center” della US-Army. Il dr. Cecconi legge le richieste del dr. Cavagna:

a) Temporanea sospensione del prelievo degli overheads sui Progetti del COBBS ancora attivi in modo
da poter utilizzare queste risorse per i rinnovi TD del dr. M. Viale e della dr.ssa S. Melillo per tre
mesi ciascuno. Il dr. Cavagna si impegna a restituire le quote dovute a ISC quando il suo Laboratorio
avra ottenuto nuovi finanziamenti;

b} Richiesta che il successivo rinnovo di sei mesi dei suddetti TD venga finanziato dal conto terzi TD-
CNR della Sede Centrale allo scopo di far rientrare il personale TD in questione nel processo di
stabilizzazione previsto dall’ art. 20 comma 1 e comma 2 del Decreto Legislativo Madia.

Il Cdl accoglie ad unanimita le richieste.

Il Direttore comunica che ha provveduto a inoltrare la richiesta per il conto-terzi agli uffici preposti.

Punto 3: Congresso 1SC 2017

Il Direttore informa che il Convegno ISC si terra il 16 e il 17 ottobre 2017 presso 'Aula Convegni de! CNR e
chiede notizie sullo stato dell’organizzazione ai membri del Consiglio coinvolti. La dr.ssa Angeiini comunica
che il programma dell'evento & in fase di stesura e che il Congresso prevedra la partecipazione di alcuni
invited speakers esterni per dare visibilita all’Istituto e promuoverne le collaborazioni.

Punto 4: varie ed eventuali (Associature con incarico di collaborazione)

Il Direttore vuole promuovere I'organizzazione di due meeting tematici sui seguenti argomenti:

1} Carta antica da tenersi presumibilmente a Lucca verso ottobre;
2) Topological physics con data da destinarsi.

Il Cdl prende visione delle domande di associatura con incarico di collaborazione pervenute ed esprime
parere favorevole {All. 1).

Il Dr. Grazzi esprime la volonta di dimettersi in vista del suo trasferimento ad altro Istituto. Il Consiglio
approva.

Non essendoci ulteriori punti allodg, |a riunione termina alle ore 12.30.




Claudio Conti
Fabio Cecconi
Roberta Angelini
Francesca Colaiorti
Francesco Grazzi
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Elisabetta Vuzza

Da: Reberta Angelini <roberta.angelini@romal.infn.it>
Inviato: merccledi 14 giugno 2017 18:12

A: Elisabetta Vuzza

Cc consiglioistituto@isc.cnr.it

Qggetto: Re: verbale Cdl 12/06/2017

Cara Elisabetta,
ho letto ed approve il verbale del Consiglio d'Istituto 15C del 12 Giugno 2017.

Cari saluti,
Roberta

Elisabetta Vuzza

Da: francesco.grazzi@fi.isc.cnr.it
Inviato: funedi 19 giugno 2017 16:22
A: Elisabetta Vuzza

Oggetto: Re: approvazione verbale Cdl

Si certo. Scusa. Approvo il verbale nell'ultima versione inviata. Un caro saiuto.
Francesco

Elisabetta Vuzza

Da: Francesca Colaiori <francesca.colaiori@romal.infn.it>
Inviato: ' mercoledi 14 giugno 2017 13:36

A; Elisabetta Vuzza

Cc: consiglioistituto@isc.cnr.it

Oggetto: Re: verbale Cdl 12/06/2017

Grazie Elisabetta,
per me va bene
francesca

On 2017-06-14 12:17, Elisabetta Vuzza wrote:

> Cari tutti,

>

> in allegato la bozza del verbale dell' ultimo Cdl per eventuali
> modifiche e/o integrazioni.

> Con i migliori saluti

>

> Elisabetta

>

> Elisabetta Vuzza

> Responsabile della Segreteria di Direzione Istituto dei Sistemi




Elisabetta Vuzza

Da: Luca Pitolli <luca.pitolli@isc.cnr.it>

Inviato: giovedi 15 giugne 2017 10:31

A: Claudio Corti - Diretiore de!l'istituto dei Sisterni Complessi del CNR; Elisabetta
Vuzza; Consiglioistituto

Oggetto: Re: verbale Cdl 12/06/2017

Va bene anche per me.

Elisabetta Vuzza

Da: bruno tiribilli@gmail.com per conto di Brune Tiribilli <bruno.tiribilli@isc.cnr.it>

Inviato: giovedi 15 giugno 2017 11:44

A: fabio cecconi

Cc: Luca Pitolii; Claudio Conti - Direttore dell'lstituto dei Sistemi Complessi del CNR;
Elisabetta Vuzza; Consiglioistituto

Oggetto: Re: verbale Cdl 12/06/2017

Ho letto ed approvo il verbale della riunione del 12 giugno 2017 del CdI ISC.

Elisabetta Vuzza

Da: Stefano Lepri <stefano.lepri@isc.cnr.it>

Inviato: giovedi 15 giugho 2017 12:48

A Claudio Conti - Direttore dell'lstituto dei Sistemi Complessi del CNR
Cc: Etisabetta Vuzza; Consiglioistituto

Oggetto: Ra: verbale Cdl 12/06/2017

Cari tutti,

approve il verbale inviato con ['integrazione proposta riguardante le dimissioni di Grazzi. ...

Saluti,

Stefano Lepri Ph.D.

Consiglio Nazionale delle Ricerche

Istituto dei Sistemi Complessi

Via Madonna del Piano, 10 50019 Sesto Fiorentino, Italy Tei. +39 055 5226620 Fax: +39 055 5226683 Skype:
stefano.lepri

URL: htto://www.fi.isc.cnr.it/users/stefano.lepri




ASSGCIATURE CON INCARICO DI COLLABORAZIONE APPROVATE AL CONSIGLIO DISTITUTO 12/06/2017

LILIA BOERI

professoressa

Dip. Fisica Sapienza

sede Sapienza

CRISIS-LAB

L. Pietronero

CHENDJOU BEUKAM G.

dottorando

University of Douala

sede Sesto F.

dinamica dei sistemi complessi

S, Ruffo/Lepri




D¢ Andrea Cavagna

Primo ricercators

Responsabile del Laberatoric COBBS
Istituto Sistemi Complessi (ISC)

Consiglio Nazionale dalle Ricerche (CNR)

Roma, 12/04/2017

Al Dirstiore di ISC, Professor Claudio Conti
& per CoNDSCeNzZa
al Consiglio di Istitute 18C

Caro Direttore,

il laboratorio COBBS (Collective Behaviour in Biological Systems) si occupa di ricerca sia
sperimentale che teorica nel campo della fisica statistica dei sistemi biologici fortemente
correlati. Olire agli aspetti di ricerca fondamentale, i1 mio laboratorio ha generato linee
applicative in compuier vision, come testimoniato dal recente grant applicativo-ndustriale
EC-POC "Proceeds”™.

A causa di una circostanza eccezionale e difficilimente preventivabile sotto descrita, il mio
iaboratorio si trova in una situazione finanziaria critica che ne mette a repentaglio la
sopravvivenza. Mi vedo dungue costretto a chiedere un supporto sia all'lstituto, che allo stesso
CNR.

Ho sempre ritenuto giusto che un gruppo di ricerca si sostenga principalmente tramite |
finanziamenti esterni che riesce a reperire. Dunque, data l'eccezionalita e lanomalia di questa
mia richiesta di supporto interno, & mio dovere documentare fre condizioni che ritengo
necessatie affinché una tale richiesta venga considerata, ovvero: 1) la comprovata eccellenza
scientifica e finanziaria del mio laboratorio; 2) la oggettiva straordinarietd e urgenza della
situazions venutasi a creare; 3) la effettiva necessitd della richiesta avanzata in relazione al
persvnale precario.




1, Eccellenza del laboratorio richiedente o del suo coordinatore

{a. Parte scientifica (fonte Scholar)

I migl lavori hanno complessivamente 5400 citazioni e h-index 35; il mic articolo pitt importante
ka oltre 1000 citazionl. Ho conseguito I'Abilitazions Scientifica Nazionale di Professore
Ordinario {prima fascia), sia in Fisica Teorica (FIS/02), che in Materia Condensata (F18/03). Da
quando il laboratorio COBBS &' stato fondato circa 10 anni fa, gli articoli prodotti dal laboratorio
hanno raccolto olire 2500 citaziond. Fra questi aricoli segnaloe {in ordine di Impact Factor - [F);

~ 1 articolo su Physics Reports (IF=22)

- 3 articoli su Nature Physics (IF=19), fra | quali un Cover Article nel 2014

-1 articole su Annual Review in Condensed Matter (iF=12)

- 4 articoli su PNAS (IF=9)

- 4 articoli su Physical Review Letlers (IF=8), fra cui 2 selezionati come Editor Cholce e 1
selezionate per un Viewpoint sulla rivista Physics dell'American Physlcal Society

It contributo del gruppe COBES alla VQIR 2011-2014 dell'istitito Sistemi Complessi comprande
& articoli su 6 di classe A,

1b. Paite finanziaria

Dalla sua costituzione il laboratoric COBBS {coordinato da me e da lrene Giardina) ha raccolto
un totale di 2.441.239 EUR di grant intsramenie versafi alllstifuto Sisterni Complessi; tali grant
hanno generato un totale di 133.062 EUR di overhead per Istituto (Ja parcentuale di prelievo
overhead &' varlata dal 5% al 10% nel corso degli anni). | grant sono stati | seguenti

- 2010-2013: 605.000 EUR dall'stituto Italianc di Tecnologia (progetto ARTWARM)

- 2010-2012: 166,238 EUR dalla EG, per un IEF Marie Curie (progetto PASSAROLA]

- 2010-2014: 328,000 EUR dall'Air Foree Office of Scientific Research, USA (progetto PANES)
~2010-2015: 1.124.000 EUR dallERC EU-FPT7 (progetio SWARM)

- 2016-2017: 150.000 EUR dallERC-PoC EU-H2020 (progetto PROCEEDS)

- 20r18~0ggi: 70.000 EUR EC-Eranset-Lac {progettoc CRIB)

Oltre ai grant vinti, il laboratorio COBBS ha costantemente presentato grant proposal, soio
nellulimo anne COBBS ha sotiomesso proposal alle seguent agenzie: HFSP, Google, Simons
Foundation, STM-CNR, PRIN e FIRB. Attuaimente COBBS sia aspettando risposte da 2
nroposal per il bando di Lazio Innova, 1 proposal allAgenzia Spaziale Haliana, 1 proposal
allAgenzia Spaziale Eurcpea. Da notare, infine, che grazie alla collaborazione con lrene
Giardina (Saplenza) i jocali del laboratorio COBBS all'inferno del Dipartimento di Fisica di
Sapienza non gravano finanziariamente sul nostro Istituio. infine, & importante notare che il
laboratorio COBBS non beneficia di alcun altre finanziamenio extra-18C, in particolare non e
supportato da alcun grant Sapienza.




2. Straordinarietd e urgenza della situazione di fatto

La situazione finanziaria del laboratoric COBBS e attuslmente critica a causa di un
finanziamento di 150.000USD che i laboratorio doveva ricevere dalla US-Army ERDC
(Engineer Research and Development Center) tramite la Portland State University (PSU), ma
che, nonostante Wit i passi formali compiuti, nen & andato a buon fine. Questi fondj sono parte
di un grant approvato ed assegnato al Dr Andrew Goodwin (Pl del progetto e membro della US
Army ERDC) in collaborazione con me e con la Drssa Stefania Melilllo (responsabile
sperimentale del laboratorio COBBS); nel grant approvato sono stali messi a budget
150.000USD destinati a 1SC-CNR per finanziare la parte sperimentale del progetie svolta dal
laboratorio COBBS (v. allegato 1 e seguenti per 'esatia cronologia del fatti).

Dai primi di febbraio 2017, ovvero da quando il mio laboratorio ha presentate domanda formale
della prima tranche dal finanziamento, non ho pili ricevato alcuna comunicazione ufficiale da
ERDC. Notizie di stampa riguardanti la politica di finanziamento delle agenzie governative da
parte della nuove amministrazions americana & il limbo dalla budget law al Congresso degl
Stati Uniti ¢i rendono pessimisti sul significato di quasto prolungato silenzio da parte del nostro
partner americano. E' probabile che il budget del progetto ERDC del Dr Goodwin sia stato
fortemente ridimensionato e che in questo nuovo contesto il sub-contract ISC sia diventato
problematico.

E' importante notare che, anche nella eventualitd che la situazione del grant US-ERDG si
sblocchi in un prossimo future, non tl sarebbe ormai il tempo materiala per trasferire le eventuali
risorse da PSU a ISC in tempa utile per gli ormai imminenti rinnovi dei ricercatori a tempo
determinato di COBBS.

Voglio sottolineare comungue che il mio laboratorio non ha speso, ne' impegnato, ne’ accertaio
alcuna parte del finanziamento US-ERDC in guestione,




3. Situazions del personale precario del laboratorio richiedente
Attualments il personale precario del laboratorio COBBS e’ il seguente:

- Dr. Massimillano Viale (TD): h-index 12 e citazionl totali 2354, Viale ha un contraito
TD con ISC-CNR dal 2011 con seadenza giugno 2017. Viale ha dunque | requisit
indicali nell’art. 20 ecomima 1 del Decreto Legislativo Madia {in servizio con contralto a
tempo detarminato, selezionaio con procedure concorsuali con pill di 3 anni di servizio).
Viale &' il membre 15C pil senior di COBBS dopo il sottoscritto; ha una vasta espsrienza
sia snalitica che numerica in fisica staiistica ed & parte essenziale sia delle linee di
ricerca teoriche del npstro gruppo, sia di guelle di computer vision,

- Dr.ssa Stefania Melillo (TD): h-index 7 e citazioni totali 262. Melills ha lavorato nal
laboratorio dal 2010 al 2015 come assegnista di ricerca e da dicembre 2015 ad oggi con
un contratlo TD con scadenza & maggio 2017. Melille ha i requisiti indicati nellart. 20
comma 2 del Decreto Legislativo Madia {in servizio con coniratto di lavoro flessibile con
pla di 3 anni di servizio). Melillo &' 1a responsabile sperimentals di COBBS ¢ di tulta Ia
strumentazione del laboratorio, ed €' la coordinatrice di tutte ke campagne sperimentali di
presa dati sul campo; Melillo contribuisce inoltrg in modo decisivo alla linea di ricerca
applicativa di computer vision.

= Dr. Lecnardo Parisi (Ass.Ric.): h-index 9 ¢ citazioni totali 308, Parisi ¢' assegnista di
ricerca con contrétto in scadenza ad agosto 2017, Parisi ha svolto sia la sua tesi di
Master sia il suo PhD in Compuier Science nel laboraiorlo COBBS e fomnisce un
contributo determinante alla linea di ricerca in computer vision.

- Dr.ssa Agnese D'Qrazio {Ass.Ric.}: assegnista di ricerca dal 2010, svolge mansioni di
supporto alla attivitd dl ricerca del laborateric COBBS. D'Orazio &' al momento in
maternita fino ad agosto 2017, | corttratto di D'Orazio scads a novembre 2017,

Il finanziamento US-ERDC descritto alla pagina precaedente doveva dare stabilita finanziaria al
laboratoric COBBS fino all'anno 2019, permettendo la stabilizzazione di Viale ed eventualmente
di Meliio, nonché @ rinnove di D'Orazio alla fine del periodo <i meemita, in attesa di una sua
partecipazione a concorsi di arruolamendo non precario. Inoltre, in questo scenario i laboratario
avrebbe avuto il tempo di soltometiere altri proposal di finanziamentenvece, 2 causa
dellimprevisto staflo del grant US-ERDC descritta sopra, lo scenaric finanziario programmato
dal laboratoric COBBS non & pil praticabile; il mio laboratorio si trova in una situazione
finanziaria insostenibile che rischia di portare velocements ad un collasso delle capacita di
ricerca del laboratorio stesso,



Richissta

A seguito della situazione creatasi per Il mio laboratorio, ho deciso di presentare con questa mia
lettera una richiesta di supporto straordinario sia da parte di ISC, sia da parie del CNR, al fine di
garantire la sopravvivenza del mio lzboratorio. Mello specifico:

1. richiedo a ISC che il prelievo della quota di overhead dal grant POC-Procesd sia
sospeso, in modo da poter utilizzare queste risorse per il prossimo imminente rinnove
TD del Dr Viale (scadenza 06/2017) e della Drssa Meiillo {(scadenza 05/2017). Mi
impegno a restituire queste risorse ad 1SC una volta che il mio gruppe avrd ricevulo
futuri nuovi finanziamenti, Se questa sospensione del prelievo overhead verra
accordata, polrd garaptive 1 rinnovi dei due ricercatori TD per 3 mesi ciascuno e al
contempo garantire le spese minime di funzionamento del mio laboratorio; tuttavia, non
potrd coprire | successivi rinnovi TD di setiembre ¢ ottobre 2017, né il rinnovo degli
assegnist, motivo per il quale:

2, tenuio conto del valore scientifico di Viale e Melillo, della loro anziariité di servizio e della
imporanza del loro ruolo per la vita del mio laboratorio, richiedo che il successivo
rinnove di 8 mesi di Viale {10/2017) o il successivo rinnovo di 6 mesi di Melillo {09/2017)
venga effeltuato sul conto terzi TD-CNR. Questa azione garantirebbe la sopravvivenza
del min laboratorio fino al prossimo finanziamento esterno e permetierebbe &l Dr Viale
ed alla Dr.ssa Melilla di usufruire delle eventuali stabilizzazionl relative al Degreto Madia
{comma 1 per Viale e comma 2 par Maelillo).

in conclusions, sono perfellamente consapevole del fatto che le risorse del conto terzi TD-CNR
sono limitate e che dunque la richiesta di accesso da parte di personale I8C a queste risorse
deve considerarsi del tutio eccezionale e supportata da forti considerazioni scientifiche. Sono
altres] consapevole del faito che il mio laboratorio ha un valore scigntifico e un impaito
finanziario di notevole silieve, & che i rlcarcatort TD per i quali chiedo quests risorse hanno un
comprovato track record scientifico e bibliometrico che pud sicuramente competere con
successo con altre analoghe richieste. Auspico dungue che ogni richiesta ed esigenza simile a
quella del mio laboratorio venga valutata sulla base di criteri oggettivi di natura esclusivamente
scientifica.

Ti saluto e ti ringrazio per l'attenzione,

Dr Andrea Cavagna

Laboratorio COBBS

Istituto Sistami Complessi
Consiglio Nazionale delle Ricerche



Allegate 1
Riassunio cronologico US-ERDC:

novembre 20135 vengo contattato dal Dr Goodwin per un progetto sul comportamenio
colletiive degli stormi di rondoni (allegato 2); aceetto di partecinare con la Dr.asa Melillo
{responsabile sperimentale di COBBS) alla stesura di un grant proposal congiunto da
sottomettere a ERDC;

fabbraio 2076: il proposal viene soltomesso a ERDC (estratt in gllegato 3); sia io che
Melilo siamo Pl del proposal ed e messo a budget un finanziamento per I8¢ di
150.000U8D;

fuglio 2078: il progetto viene approvato da ERDC; dai report del reviewer (silegato 4) si
evinoe ohe l'approvazions del grant &' stata determinsta in mode decisive dalleersllenzs
del laboratoric COBBS:

sefternhre 2016; la Dreza Melilo frascorre un periodo di 3 settimane a Portland per
raccogliere dati pilota sul progetto in collaborazione con Goodwin e Sideriys:

novembre 2016 come previsto dal progetto, ISC e PSU vengona invitati da ERDC &
softomettere una leftera congiunta di interesse per partecipare @l progetto come
sub-contractor, cosa che viens fatta (allegato 5);

fabbraio 2017: 180 ¢ PSU vengono formalmente invitati a sottornetiere il full proposal
per il finanziamento delia tranche 2017 di 59.000USD (allegato 8), cosa che viene fatta
{allegato 7).

Allegato 1 pag.1
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Allegate 3

BASIC RESEARCH PROPOSAL COVER PAGE
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CURRICULUM VITAE — Intended co-Pi

. Title: Structure and resilience of unbounded 100+km/h, time-varying 3.0, multi-
phased active matter.

. Name: Andrea Cavagna, Ph.D.

. Gurrent Position, Depariment and Divisicn: Facully Researcher at the Institute for
Complex Systerns —~ CNR, laly

. Education:
« 1898 Ph.D. (Theoretical Physics), University of Rome Sapienza, Italy.
» 1994 M.Sc. (Physics), Univarsity of Milan, Italy.

. Relevant Professional Experience or Employment:

+ 2001-Fresent Researcher at the Institute for Compiex Systems - CNR, Rtaly.
+ 1988-2001: Postdoc in the Theoretical Physics group of Alan Bray and Mike
Moore, Dapartment of Physics and Astronory, University of Manchester,

* 1998-1989: Fostdoc in the Condensed Matter Physics group of David
Sherrington, Department of Theoretical Physics, University of Oxford.

Relevant Publications:

s A Cavagna, C. Creato, L. Del Castello, I. Giardina, 8. Melitio, L. Parisi, M. Viale,
Error control in the set-up of stereo camera systems for 3d animal tracking, The
European Physical Journal Special Topics, 224(17-18), 2015, 3211-3232.

s A Attanasi, A Cavagng, L. Del Castello, 1. Giarding, A, Jalié, 8, Melillo, L. Parisi,
F. Peliacini, E. Shen, E. Silvestri, M. Viale, GReTA — A novel global and
recursive tracking algorithm in thres dimensions, IEEE Transactions on Pattern
Analysis and Machine Infelligence, 37(12), 2015, 2451.-248%,

e A Attanasi, A Cavagna, L. Del Castello, 1. Giardina, T.8. Grigera, A. Jelié, 5.
Melilio, L. Parizi, O. Pohl, E. Shen, M. Viale, Information transfer and behavioural
inertia in starling flocks, Nalure Physics, 10(8), 2014, 691-696.

+« A Altanasi, A Cavagna, L. Del Castello, |. Giarding, $. Melilio, L. Parisi, O, Pohl,
B. Rossaro, E. Shen, E, Silvestri, M. Viale, Finite-size scaling as & way to probe
naar-criticality in natural swartis, Phys. Rev. Leff., 113(23), 2014, 238102,

= W Bialek, A Cavagna, |. Giardina, T. Mors, E. Silvestii, M. Viale, A. M. Walezak,
Statistical machanics for natural flocks of birds, Proc. Netl. Acad. Sci. USA,
109(13), 2012, 4786-4791.

+ A Cavagna, A Cimarelli, |. Glarding, G. Parisi, R. Santagati, F. Stefanini, M.
Viale, Scale-free correlations in starling flocks, Proc. Natl. Acad. Sei, USA, 107,
2010, 118685,

* M. Ballerini, N. Cabibbo, R, Candelier, A. Cavagna, E. Cisbani, |. Giardina, V.
lLecomte, A. Oriandi , G. Parisi, A. Procacciii, M. Viale, V. Zdravkovie, Interaction
ruling animal collective behaviour depends on topciogical rather than metric
distance: Evidence from a field study, Proc. Natl. Acad. Sci. USA, 105, 2008,
1232
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Fublications Impact {Scholai): h-index 31, total citations: 4571, top three most

cited papars:
* Proc. Natl. Acad. Sci. USA, 105, (2008) - times cited 823

» Physics Reporis, 51, (2009} - times cited 323
»  Proc. Natl Acad. Sci USA, 107, (2010) - times cited 314

g. lnvention Disclosures and Patent Applications:

h. Research Achievement and Recognition Awards:

L

2014 - National Scientific Qualification for Full Professor in Theoretical Physics of
Fundamental Interactions and Condensed Matter Physics.

2010-2015 - co-P! of SWARM, a project funded by the ERC, for the study of
collective behaviour in birds and swarms (1.1M EUR - PI; lrene Giardina).
2010-2014 - local Pl of PANES {Principles and Algorithms for Natural and
Engineerad Swarms), a project funded by the Air Force Office of Scientific
Research-U8S for the study of coliective behaviour (FABRED1010250) (400K
Usn).

2010-2013 - co-Pl of ART-SWARM, a project funded by the ltalian Institute of
Technology, for the study of collective behaviour in insect swarms (600K EUR -
Fl: Irene Giardina).

2005-2007 - Pl of the INFM node of the EC project STARFLAG: Starling in fiight;
understanding the patterns of animal movement (320K EUR - Eurcpaan
Coordinator: Giorgio Parisi).

2004 - Qualification for the functions of Univarsity Professor in Francs in sector:
"28-Milieux Denses st Materiaux” and in sector; "28-Constituants Elementaires”

i. Previous Research Resuits:

L
*

None for the ERDC 8.x or other ERDC programs.

2008 - | setup the first 3-D acquisition apparatus for the sxparimental study of
large flocks of binds in the field; | developed the tracking slgorithin to study this
system; | discovered from the data that the interaction in large flocke of birds is
based on topological distance rather than mabic distance.

2010 - | discoversd through experiments and theorstical analysis that correlation
functions In bird flocks are scale-free, an indication that these systems are close
to a critical point,

2014 - 1 1un a new campaign of data acquisition on insect swarms, diseovering
that these systems too are close to a critical point, in that they have unusually
large correlations,

2014 - | discovered through experiments that the law of information propagatian
across bird flocks is linear and | have developad a new theory for this that has
been verified experimentally.

j- Alphatetized List of Collaborators: (Past 48-months)

W. Bialek (Princeton Univ), |, Giardina (Univ of Rome Sapienza, italy), TS.
Grigera {Univ La Plata, Argentina), P. Krishnaprasad (Univ. Maryland), D.
Levine (Technion, Israel), T. Mora (ENS, Paris), 8. Ramaswamy (TiFR, India),
A. Walczak (ENS, Paris).
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CURRICULUM VITAE ~ Intended ca-Pt

. Title: Structure and resilience of unbounded 100+km/h, time-varying 3-D, muiti-

phased active matter,
Name: Stefania Melillo, Fh.D.

Current Position, Department and Division: Researcher at the institute for
Complex Systems ~ CNR, italy

Education:
s+ 2010 Ph.D. (Mathematics), University of Roma Sapienza, italy.
s 2006 Master Dagree (Mathematics), University of Roma Saplenza, ltaly,

Relevant Professional Experiencse or Employment;

« 2012-Present: Senior Postdoctoral Researcher, CoBBS Lab (Collective
Behaviour in Biclogical Systems Laboratory), Institute for Complex Svetems -
CNR, italy.

Retlevant Publications:

* A Cavagna, C. Creato, L. Del Castelio, 1. Giardina, 5. Melillo, L. Parisi, M. Viale,
Error control in the sat-up of sterep camera systems for 3d animal tracking, The
Europsan Physical Joumal Special Topics, 224(17-18), 2015, 3211-3232,

s A Attanasi, A, Cavagna, L. Del Castello, 1. Giardina, A, Jelié, 8. Melille, L. Parisi,
F. Pellacini, E. Shen, E. Silvestri, M. Viale, GReTA ~ A noval global and
recursive tracking algorithim in thres dimensions, JEEE Transactions on Fattern
Analysis and Machine Intelligenice, 87{12), 2015, 2451-2463.

= A, Attanasi, A. Cavagna, L. Del Castelie, |. Gigrding, T.8. Grigera, A, Jelig, 8.
Melillo, L. Parisi, O. Pohi, E. Shen, M. Viale, information transfer and behavioural
inertia in starling flocks, Nature Physics, 10(8), 2014, 691-6986,

» A Attanasi, A Cavagna, L. Del Castello, |, Giardinag, A, Jeli¢, 8. Melillo, L.. Parisi,
O. Pohl, E. 8han, M. Viale, Emergence of collective changes in travel direction of
starling flocks from individual birds’ fluctuations, J. of The Royal Society
Imerface, 12(108), 2015,

s A Cavagna, L. Dal Castelio, 8. Dey, |. Giardina, 8. Melillo, L. Parisi, M. Viale,
Short-range interaction vs long-range corralation in bird flocks, Phys. Rev. E, 92,
2015, 12708,

+ A Cavagna, |. Giardina, T.5. Grigera, A. Jeli¢, D. Levine, 8. Ramaswamy, M.
Viale, Silent Flocks: Constraints on signal propagation scross biological groups,
Fhys. Rev. Lett., 114, 2015, 218101,

e A Attangsi, A Cavagna, L. Del Castello, I. Giardina, 8. Melilio, L. Parisi, O. Pohil,
B. Rossaro, E. Shen, E. Silvestri, M, Viale, Finite-size scaling as a way to probe
near-criticality in natural swarms, Phys. Rev. Leil., 113(23), 2014, 238102.

s A Attanasi, A Cavagna, L Del Castello, | Giardina, S Melillo, L Parisi, O Pohl, B
Rossare, E Shen, E Silvestri and others, Collective behaviour without collective
order in wild swarms of midges, PLoS Computational Biology, 10(7), 2014,
e1003697.
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g. Invention Disclosures and Patent Applications:

h. Rasearch Achievement and Recognition Awards:
» Cover paper, Nature Physics, 10(8), (2014).
» Physics Viewpoint, Phys. Rev. Lett., 113(23), (2014).

i. Previous Research Results:

+ None for the ERDC 8.x or othar ERDC programs.

*  2010-2015 - Leader of the experimental team at CoBBS Lab (Collective
Behaviour in Biologicai Systems Laboratory), Institute for Compiex Systems ~
CNR, ftaly.

« 2010-2013 - Designed the set-up and data acquisition for stereoscopic
axperiments on midge swarms and bird flocks,

=  2010-2015 - Designad, tested, and implemented C++ software published on
TPAMI(2015) to reconstruct the thres-dimensional trajectories of animals moving
In a group and performing collective motion.

+  2010-2015 - Implemented the C++ software for data analysis on midge swarmns
published in Phys. Rev. Left., 113(23), 2014 and PLoS Computationat Biology,
10(7}, 2014,

j- Alphabetized List of Collaboratore: (Past 48-months)
» W, Bialek (Princeton Univ), I, Giardina (Univ of Rome Sapienza, ltaly), TS,
Grigera (Univ La Plata, Argentina), B. Ressaro (Univ, Milan, ltaly), 2. Wy
{Baston Univ),
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Gmail - FW: Cross Business Area proposal "Stru... https:/fmail.google.com/matl/n/0/2ui=28&1k=9a..,

Alegato 4

stefania melillo <aiefania.melillo78@gmail.com:

FW: Cross Business Area proposal "Structure and Resilience of
Unbounded 100+Km/H, Time-Varying 3-D, Multi-Phased Active Matter”

Goodwin, Andy ERDC-EL-MS <Andy.Gocdwin@usace army.mil> 21 maggio 2015 02:12
A; Andres Cavagna <andrea cavagna@omal.infn.it>, stefania melillo <stefania.melillo79@gmail.com>
Ce: "Fischer, Richard A ERDC-EL-M8" <Richard. A Fischer@erde.dren.mil>

Good news, the Vaux swift proposal attached has been 1eniatively spproved. | have to brief the project 15
June and address reviewers’ criticisms (below), 1l start working on developing iy nioies for the brief
shortly. )

Andrea/Stefania, would you happen 10 be around and available to Skype Monday (23 May) or Tuesday?
Andly

~~~~ Criginal Messages-s---

From: Rogers, James P It ERD-VA

Sent: Monday, May 16, 2018 8:03 AM

To: Gouthwin, Andy ERDC-EL-MS

Subject: Cross Business Area proposal "Structure and Resilience of Unbounded 180+Km/H, Time-varving
3-D, Muiti-Fhased Active Maiter”

The Cross Business Area Basic Ressarch Evaluation Panel invites you to present vour full praposal,
*Structure and Resilence of Unbounded 100+Kmv/H, Time-Varying 3-D, Multi-Phased Active Matter™ at the
Basic Research Portiolio Management Review 14-15 Jung, in Vicksburg, Please note thai this dues NOT
guarantes final approval as a funded new start in FYL7, but doss indicate a high level of quality research.
Belaw are reviewer commarnts on your proposal. Please provige me the following information by CO# 20
May: 1) if vou will be presenting at the Management Review in person or rermotely 2) A contact phone
numhber 5o that | may reach you on the day of your brief and inform you if the schedule is not running on
#me. If you have any further questions, please do not hesitate to contact me,

James P Rogers, PhD, PE
ERDC Programs Office, Basic Research
703-428-8114 office

Reviewer 10538

Technical Merit Comments: This propeses 1o rack and analyze tme-depandent 3-dimensional data for
the Hocking behavior of Vaux's swift birds, which display fagcinating collective behavior, One of the main
gosls 18 10 extract from the data the interaction rules that the birds use, including how many other birds
each individual is influenced by, and how the behaviors are affected by predators. They also want 1o
investigate airborne milling behavior showr by the flock, a rarg behavior for bird flocks, The proposers
outline a very detailed plan for how they will proceed, and they have strong expertise in the technical
axperimental challenges that will arise,

Scientific Impact Comments: There is much interest in undersianding the interaction rules that oive rise
1o diffarent types of collective motion. The proposed research represents a rare opportunity to lsaem about
these rules from real bird fliocking data. The eam’s related rezearch on stardings has been very impastiul,
and it is likely that the proposed research will be gimilary impactful.

Investigator Qualifications Commenis: The investigators are well qualified. This is a very challenging
project, but they have already shown themselives 1o be capable in their previous work,
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Recommend Research Comments: This is very interesting research, and a great team!

Overall Assessment Comments. This is an ambliious proposal, but | believe thai the researchers have
the right skills and hackgrounds 1o be sucgessful.

Reviewer 11896

Technical Merit Commanis: The proposed work inclucdes a claar set of hypothesas that will investigate
the nature of the interaction schemes In tast-moving flocks and the characteristics of successful predatory
capiures. The proposal gives a comprehensive survey of related work on the study of coliective maotion in
the physics, applied math, and biology literature, although work on fiscking in the field of swarm robotics
is not cited as thoroughly. The first objective of the projact is to obtain & large, precise 4D data set of
difierent types of flocking mation in various scenarios, The approach to this objective is described
thoroughly, in contrast to the appronches for objectives 2-4, which are outlined in less detail aithough they
arg the ones that involve testing the proposed hypotheses. Although, as the Plis note, the speciflc
technigues that are ultimately used will depend on the analysis of the measurement data, the lack of
detail on possible approaches is a weakness of the proposal,

Sokentific Impact Comments: This project would provide insights into the propagation of information and
consensus of movernent in large, fast-moving groups of afjents with complex 30 coliective motions. It wilt
aisty cpniribute to an understanding of the resifience of collective behaviors in the présence of internal
{goal-srientad) and external (aitacks) stressors and the propagation of network failures, The first aspect
has been studied in flocks of slower-moving starlings (as the Pls note), while the second aspect has the
poteridal t vield entirely new information.

Investigator Qualifications Comments: The project tedn is umiquely qualiied 1o conduct the proposed
research. The P has prior work on studying the collectiva mofion of self-organizing svstems, and one
co-Plis a wildiife biologist who will lead the fleldwork componant of the project, Two of the co-Pls are

experts in the measurement and analysis of collective motion by Jarge bird fiocks and have performed
similar work on starling murmurations in italy,

Recommend Research Comments: The proposed work is highly likely to produce novel data on collective
motion and yield new insighis inte the mechanisms underlying different tvpes of collective behaviors, and
80 | think that if the Pls can elaboraie further on their technical approach to objectives 2.4, it should be
given high pricrity for funding. it would aiso be helpful If they could give a more concrets explanation of
how, specifically, the proposed objectives and hypothesis evaluation could potentially contribute to the
Important application of reducing bird/aircraft stike hazards,

Owerall Agsessment Comments: The proposal addresses compelling questions about the machanisms
that produce complex collective motions, but should inchde further details o the technical approach that
it will employ.

Reviewer 11802

Technival Merit Comments: The investigators have clear research objectives building upon very similes
prior work that has heiped to shape their thinking about such problems. However, although the
fesearchers show a strong understanding of prior work (done by themselves and other groups) in the
analysis of bird flocks and fish schools, | found myself somewhat disappointed by the omission of
references to very similar 3D tracking work in insects as well as ecological work addrassing the costs and
penefits of individual variance in colleciive motion as well as the speed and maneuverability tradeofis that
occur even in individual predators and prey. For example: * The Quallene lab (Stanford, previously at
Yale) has recently published several articles a very strong experimental setup for the automaied 3D
tracking of midges in swarms. Those swarms lack the strong correlated motion of starling and swift flocks,
but they have been thought to be generated by the same microscopic movement rules in a qualitatively
ditferent region of the parameter space. However, the microscopic statistics of Ouellette and his group
show that the concepiual Vicsek-ke modal of coliective motion that seems 1o dominate the minds of
collective-motion researchers may be a goad match for macroscoplc dynamics but not the best candidate
for the micrascopic dynamics. For me, this abservation is much more ireresting than the toplogical-
ve-matric distance debate that was recently invented in the literature {partly by one of the investigators on
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this proposal). * Several years ago, Alta De Vos and M. Jusiin O'&iain (d0i:10.2008/rshl. 2004,0628)
performed one of the first empirical tests of the selfish hard hypothesis that drives the intuition that the
adaptive benefit of flocks is for the mitigation of individuai risk of predation. in that work, dummy seals
were positioned in fixed networks floating on the ocean surface, where one "seal” was placed at a slightly
larger distance from aill other seals, and this individual in the cluster was nearly ahways targsted by
sharks. S0 topological distance may be important for long-term cohesion, but mekric distance {or Vorono
neighbors) do matler at showt time scales. Despite this recent example as some of the only real empirical
evidence for selfish herding in response to pradation, it seems to he ignared by many investigators of
collective motion {perhaps because the dummy seals were not moving), But this seems to me to overlap
with the second set of hypotheses the investigators here are attempting to test. That is, we do predict that
individual "failures” will lead to an increase in predation risk if that individual increases its distance
between itsei and neighbors. So although there may be somea very proximate social-behavioral-protocol
fafiure that causes this {8.9., a broken estimator inside the individual agent's movement control routines),
the more descriptiva source of the risk is the increase in distance betwean the individual and those
around it. I's just the statistics of risk mitigation when there is one predator and many prey. Furthermore,
acknowledging that adaptive banefits come from spacing helps to connect visually appesiing collective
motion research o more useful collective resource allocation, Eor axample, the tlassic work by Franks
and Sendova-Franks (1992, doh10,1007/BF0O01 73047, somewhat related to ref, 21 on brood soning in
Temnothorax (formerly Leptothoras) ants where appropriately sized “domains of care” are created around
the most needy brood (i.£., the largest laivae). There are direct cornections between domaing of care and
domains of danger that have the potential of connecting collective motion literature o much more
interesting applications, and yet these connections {which have clearer short-term payoffs) ars ignored
and we're feft with more researchers focussing on the longer-term goals that have less obvious utiiity. *
Thé authors state that this study is important bacause it focuses on an animal Sysiem, Vaux's swifts, that
move at sush high velocity that they might have qualitatively different behavioral patterns than the mare
conventionally studied starfings. They hope 10 slucidate these differences through analysis of the
high-resolution 36 data taken of the flacks, but I seems fike there are more fundamental biomechanical
considerations. There have been a handful of studies over the past few decades siudying speed-.
accuracy/maneuverabilty tradeoffs in predator-prey systems (such as Gendron and Staddon {1982)), but
the importance of speed's effect on accuracy and maneuverability has long gone without detailed
investigation, Recently, researchers have started to il in this gap. For example, ecological physiologists,
like Robbie Wilson (University of Queensland). have started 10 1ackle how there is a complex refationship
Letween the speed and accuracy characteristios of predaior and prey, and that heips to explain why
predators almost never fravel at their top speed. It seems sifly to assume that such speed--accuracy
consideraiions will not be imporiant in these swarms. This is certainly known to some of the investigators,
as some are engingers who must be familiar with the so-called Dubin's car {opiimal unicycle) that
captures the salient features of speed--accuracy tradeoffs on fixed-wing flying vehicle design (and aroups
that have overlapped with some of the investigators in the past have studied collections of Dubin's
vehicles from & controliheoretic standpoint), Additionally, there is now some literature {&.., Lemasson et
al., 2016, doi:10.137 Mjournal. pebi, 1004708) that shows that the eoordination among individuals in
swain of prey actuaily increases the speed ar which & prétiator can achiave an attack, and 8o there is g
botential cost to coordination. Bul | sse no awarsness of the Merature on maneuverabilityfaccuracy and
speed in the proposal. | just see a lot of 30 datg fishing with presumptive titles in proposed deliverables,
Beyond those three examples, I'm disappointed at the lack of influence from behavioral ecology. The
authors are largely focused at proximate mechanisms, and that's fine, but they seem to have no
awareness of the other constraints and drivers of the systern, These gregarious birds do not form
aggregations which have properties that are "gond for the group.” These aggregations are purely driven
by selection at the individual group level to (we think!} mitigate predation risk. The authors talk about
studying how the characteristics of the swilis may piormoie "resfiience under attack,” but ultimately the
epiphenomenon of these beautiful flocks results in increased survival of individuals in the fiock as
opposad 1o some interesting feature (like connectivity of the flock itsall), | think the investigators wouid
argue that stardings appear to pay attention to saven of thair closest ngighbors at a time, and such an
organization helps io ensure that there is almost always a single connected component, and that's a
desirable feature when bullding flving robots, but that single connected component is almost surely a
proximate mechanism (or an emergent epiphenomenon) and not a property under selection, and so it's
probably not & good idea to build engineered systems mimicking the proximate mechanisms of a group of
gregarious birds that almost surely have no ultimate "reason” to meintain any useful group-level
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properties aside from those that protect individual birds, potentially ai the cost o lower performing birds in
the heterogeneous flock. If the investigators really do want to "ransition [their] findings to design
principles for enginsered systems", they need to appreciate all four of Tinbergen's questions: speed and
maneuverability matters, and the position of selective pressure matters. It's possible to leam a Iot from
these gregarious birds as applied to engineered systems, but it's not clear whai property the investigatars
are hoping to import into cur designs. As mentioned above, they salk about studying how the
charactenstics of the swifts may promote “resilience under attack,” and they are interested in studying
“how natwork failures propagate in time and space.” Has anvone eyver documented a "network failure”
propagating in swifts (or starfings)? What would something like that look like? Are the investigators saying
that the failure to find such failures indicates that the swifts are just that good at rejecting those failures?
Or is it possible that fooking for network failures in swifts is an ill-formed objective? The authors talk about
studying how the characteristics of the swifts may promote "resilience under attack,” and thay are
iterested in sludying "how network failures propagate in time and space” Very minor additional point: The
authars focus on milling behavior in biological system but seem to completely ignore army-ant mils,
These mills are almost certainly pathological, but they are very easy to produce in the jab and are a clear
resull of the difficuity of bullding local rules 1o enforce {or reject) global behavior, If the focus really is on
"3, muiti-phased matter”, then perhaps army ants are of no intereat. But if the investigators really do
want to extract general principles, then it seems worthwhile 1o acknowledge that we sea milling in animals
that are entirely blind {and thus have fewer sensary modalities 1o worry about) that move on a 2D surface,

Scientific impact Cormments: Most of my comments under "Technical Merit" addressed the areas of the
literature that ] thought were omitted from the proposal. However, some of those comments also
addressed the scientific impact of this proposal. Pl add a few additional comments along those lines here.
Beyond the objective of finding "design principles for engineered systems”, the investigators spend a lot of
time justifying further work on 3D tracking of bird flocks because they might help to reduce Bird/Aircralt
Strike Hazards (BASH), This makes very little sense to me {Exrldging vn laughable), and | would need
morg justification from the authors. How, EXACTLY, will this study help? Again, the respimse of a flock in
& predator is likely precisely twned 10 the speed and manewverability (and size) characteristics of both,
L0 we want to try to buikd human aireraft that fly such that birds can easily avoid them? Scaling hawks up
to military and civilian aircraft size causes problems at the level of the Raynolds number as well as
parception of the birds (let alone the comfort of the passengers diving into the flock in & manauver
designed to create the appropriate flash expansion). Let's just say thet the authors find the right set of
properties for & small aerial drone 1© fly ahead (as a kind of "agvance twam”y of a large slrcraft and
"shape" the flock 10 move around tha large airoraf 1o avold 2 BASH, This saems not more complicated
than the anti-radar masking maneuvers of cooperative UCAV's from the LAY lilerature a decade ago. But
what about bird flocks that aren't starting like? And is your “advence tearm” of BASH-preventing drones
going to have to identify which species of fluck is ahead and act like the appropriate predator in the
appropriate trajectory? Is this really what the investigators had in mind? The data is the main scientific
impact of the proposed project. The rest Is icing. Will we learn soma new things about how to control largs
swarms of air vehicles? Maybe, but (as the Investigators seem to imply themzelves) the models and
lessong inferred will probably be very simbar to what we already know from starlings. So the main impact
is data to help us determine the differences between stardings and Vaux's swifts.

Investigator Quadifications Comments: These investigators are highly qualified for this work. Cavagna has
been closely involved with very closely related work with Starlings, heing able to collaborate with
statlsticians, mathematicians, and engineers with compiementary skills. This case is no different, as
Cavagna has paired with other investigators with strong skills in movement acolegy (Soudwin), ecology
{Fischer), mathematics {Meliio), and signal processing (Bennett, Jr.), Sevaral of the investgators have a
strong background looking at collective motion in animal systems, inciuding birds but also including fish,
and the others are no strangers to applying sophisticated analysis techriques to data from biclogical
complex systerns. ! have high confidence that these researchers have the skills to complete such s
project.

Recuramend Research Comments: “Yes® is too strong of an answer, but "No" is too weak. | largely agres
with the investigators that more data is needed about these animal aggregations. So | would ba very
happy if this group received funding and helped to provide some of that data. | am confident that the
investigators will find some interesting new feature of this system that has not been ubserved before, but |
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am less corfident that the authors will advance the topology-vs-metric debate any further than it already
15, The main deliverable of this project is it's data. All else will likely be forgotien.

Overall Assessmerit Commants: Qverall, I'm underimpressed with the goals of this project. 1 think it has
value because there have been faw detalled high-resciurion siudles of the motion of these beautiful
phenamena in nature, and so | would rather recornmend this study for funding than not. But will we learn
anyihing here that helps us design interesting and complex engineerad systems? I'm simply not
convinced of that. Now, if the authors do a thorough review of some of the behavioral ecology surrounding
these ideas, then | think there are probably more interesting guestions they can probe with their dats, So
there's certainly & lot of potential here. But for now, as if's written, it's just an extension of work that the
authors have already done,

) 16ERDC_Goodwin_8.1-Proposal_ActiveMatter_FReducedSizelmages.pdf
3042K
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1. Name, Organization and Contact information.

Martin Siderlus, Portland State Univ. {prime contractor), Portland, OR,
siderjus@pdx.edu

Andrea Cavagna, ISC-CNR, Rome ltaly - andrea,cavagna@romal infr.it
Stefania Melilio, ISC-CNR, Rome Htaly - stefania.rnelilio@cor.it

2, Brief Statement of Qualifications, including:
a. Blographical sketch

Martin Siderius, Director, Northwest Electromagnetics and Acoustics Research
Laboratory (NEAR-Lak), Professor, Electrical and Computer Engineering, Portland
Slate University, Portland, OR (803) 728-3228, httpz/nearlab.ece.pdx.edu
Research Interests: My background is in physics based signal processing
methods. | develop remote senging methods, most recently used for detecting,
locaiizing and tracking marine life using underwater autonomous vehicles,

Andrea Cavagna. Senior Researcher, Institute for Complex Systems, National
Research Council, italy, +39-06 4993 7460, hito://www.cobbs.it/

Research Interesta: | am a theoretical physicist and | have studied for some years
the statistical mechanics of disordered systems. in 2005 | began working on
collective bahavior in biclogical systems, trying to adopt methods from statistical
physics to solve biological and ethological problems. | mainly work on collecting and
analyzing empirical data about bird flocks and insect swarms.

Stefania Melillo. Tenure Track Researcher, Institute for Complex Systems, National
Hesearch Coungll, ltaly, +39-08 4991 3689,

Research Interest: | was trained as an applied Mathematics and from 2010 | am
the person in charge for the experimental and pest-processing activities within A,
Cavagna’s team.

b. Relevant past projects and clients with brief descriptions of these
projects,

Martin Siderius is the Pl on several current projects that are relevant to this effort,

for example:

i) U5, Air Force: Bayeslan Fusion of Heterogensous Data for Unanticipated Event
Detection, 8TTR Topic FY16.A: AF18-ATI2, 7/1 [2016-prasent. Project will
design, develop, test and demonstrate algorithms that fuse heterogansous sensor
data at an information theoretic level and process these data as detection and
tracking algorithms that can identify when new events or targets emerge that are
not currently modeled.

i) Office of Naval Research, Marine Mammals and Biology Program, Applications of
Density Estimation Methods to Datasets from a Glider1/1/2013-present. The
objective of this project is to evaluate the use of autonomous platforms, such as
ocean gliders, for animal density estimation studies. Soms advantages of using a
glider for such studies include the acquisition and reporting of real time data, the
In situ measurernent of environmental information which is essential for density
sstimation calculations and bearing localization and tracking of various species.

Andrea Cavagna has led the following research projects;

) 2005-2007: locai P| of STARFLAG (EU-FP8, 320K EUR);
iy 2010-2013: co-l of ARTSWARM (lfalian nstitute of Technology, 805K ELIR) for
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ihe study of collective behavior in insect swarms,
iy 2010-2014: local Pl of PANES (U.S. AFOSR, 400K USD) for the study of

collective behavior,
iv) 2010-2015: co-l of SWARM (ERC EU-FP7, 1.1M EUR) for the study of collective

behavior in birds and swarms: perform field experiment to collect 3D data on bird
flocks and insect swarms.

The main aim of projects i)-iv) was the study of collective animal behavior in starling
flocks and midges swarms in the urban environment of Rome, ftaly, to understand
the rules leading collective motions. Coliscted data were analyzed using statistical
mechanics and conirol theory tools. Project Iv) had the further aim of develop and
implement the 4D tracking algorithm GraTA,

¢. Staff, faculty or students avaiiable to work on this project and their areas
of expertise:

The NEAR-Lab at Portland State has faculty, staff and students with a variety of
exparience relevant for this project. Personne! Include: Lanfranco Muzi who has a
FhD in Electrical and Computer Engineering and a MS in Computer Scienca,
Elizabeth Kusel who has a PhD in Mathematics and extensive experience classiying
and tracking marine life. The NEAR-Lab also has numerous graduate and
undergraduate students that are pursuing degrees in Electrical and Computer
Engineering. NEAR-Lab personnel regularly develop prototype systems (e.g.,
sensor systems, data acquisiticn systems) for terrestrial and underwater
axpariments. This project nn understanding avian flocks has many potential topics
for theses and research projects, More information can be found at
hitpy/inearlab ecs ndx.edu.

d. A brief description of capabilities to successfully complete the project.
You may wish to add, e.g., existing unique and custom software and data
appropriate for this Investigation, equipment, laboratory facilities, field
facilities, etc.

Swifts will be videc-recorded using a system of three synchronized high speed
cameras and Individual trajectories reconstructed using the tracking software
3ReTA, developsd by ISC-CNR. Data will be analyzed from a statigtical mechanics
and from a modeling point of view, comparing if possible the findings on swifts with
what has been previously found in starling flocks and midge swarms,

The NEAR-Lab and PSU are ideally located for staging the equipment and observing
the swifts in Portland in Septeriber. The experience of NEAR-Lab personnsl in field
sxperiments will be crucial to design the experimental sel up and to test the
aquipment,

The project will pust-process data using GreTA, one of the most advanced 4d
tracking algorithims. GreTA is able to sucesssfully retrieve individual trajectories of
thousands of animals, outperforming other state-of-the-ant algorithms and producing
3d-trajectories with very low tima fragmentation and few identity switches:

A. Attanasi, A, Cavagna, L. Del Castello, 1. Glardina, A. Jelic, S. Melillo at al. (2018)
GReTA - a novel Global and Recursive Tracklng Algorithm in three dimensions,
Transactions on  Pattern  Analysis and  Machine Intelllgence:;  (99),
doi10.1 109/ TPAML2015.2414427.
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e, Biderius

Based on your Statement of Interest (S0I), we are pleased io announce that you have
been selected to submit a full proposal for the project entitled: Understanding avian
flocks near and entering civil infrastructure for species of concern.

Please send your full proposal no later than January 18, 2017, If for some reason this
dute cannot be met, please contact me prior to noon on January 10, 2017 with vour
requested submission date. Therefore, please submit your proposal via email directly to

me at amanda.andrews@usace arinyv,mil . ALL CORRESPONDENCE REGARDING
THIS ACTION WILL BE COORDINATED THROUGH THIS OFFICE.

Your full proposal should address how you plan to meet the objectives listed in the
‘Request for SOI’; include a detailed budget, with supporting documents justifying each
cost, taking into consideration the magnitude of anticipated funding and a total period of
performance of b years. Information and constraints related to project funding are as
follows:

1. tasks beyond those listed in the ‘Request for SOI' that cause the total budget to
exceed $457,000 should be itemized and deseribed, For example, such
extra/supplemental tasks might include software improvements for analyzing
Vaux’s Swifts in geometric shapes that are challenging for existing methods that
have worked well for Starlings and insects and/or software improvements that
would permit the analysis of longer time blocks for Vaux’s Swifts than has been
accomplished for Starlings or insects,

2. total 4-yr funding (including all extra/supplemental tasks)

$548,000;
3. total 4-yr funding (including all extra/supplenental tasks) should preferably not
exceed $530,000,

W request your proposal cover all potential tasks and products for a 4-year study under
b scenarios:

- Elan A: $30,000 available January/February 2017 with the remaining total project
funds (for all 4 years of work) available spproximately June 2017 such that yeatly
budgets for Yr 1, 2, 3, 4 can vary however they need so long as the 4-yr sum does
not exceed the total 4-yr funding from bulleted items 1-3 above;

- Plan B: $30,000 available January/February 2017 with the remaining first and
entire second 1-yr periods (Yrs 1 & 2) funding Hmleed o $80,000/yr. That is, a
total of $80,000 for Yr 1 and, more unlikely, a limit of $80,000 for Yr 2 as well.
Under this scenarlo, it s anticipated that the remaining balance of the total 4-yr
tfunding from bulleted items 1-3 above would be distributed across Yrs 2-5 (i.e.,
period of performance) if there is a one-year ‘delay’ to full project funding and
across Vs 3-5 (L.e,, period of performance) if there is a two-year ‘delay’ 1o full
project fuiding.

Plan A is most likely, but we request a Plan B that allows the bulk of the work to start late
by one year or, more unlikely, two years where these ‘delay’ years (1 or 2) would be used
to execute other project tasks.
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While we request a proposal for a 4-year study (with 5-yr period of pecformance), only
the ¥r I period (Plan A & B) tasks, product(s), and budget must be in sufficient detail for

USACE to review/vglidate for award approval. Include your consideration of the

following information that we would like incorporated into your proposal;

* MEETINGS: The Recipient shall participate In project meetings with the siaff of
ERDC-EL to coordinate the plan of work, discuss progress, and resolve technical issues.
Meetings will be held on mutually agreeable dates and locations or by telephone
conference. Less formal interaction and collaboration will be conducted as needed.

g TRAVEL: It is expected that personnel provided by the awardee will travel 1o and
from the field on a nightly basis from lare August to late September in Yrs 1-3 of the
study if “Plan A” is executed and Yrs 2-4 if “Plan B” is executed. Any additional travel
for project coordination or additional fieldwork will require modification to the contract.

* REPORTS AND DELIVERABLES: The Recipient shall submit the following
types of reports and deliverables, Reports and deliverables are to ensure that fund
processing is timely and documentation supports financial interaction between our
organizations. Reports and deliverables also document overall project accomplishments.

* Reports, Data, & Materials:

(1) Serniannual Reponts. If requested by the ERDC, one 1-2 page report on
recipient progress should be submitted. No more than one such report will be requirad
within each half fiscal year (Oct-Mar, Apr-Sept). At a minimum, the report shall contain
an introduction section, and ene section for each Task identified in your proposal. For
each Task, the report shall summarize work accomplished for the Task. Other progress
reports may be provided by the reciplent, but are not required,

(2) Objectives, methods, requirernents, and other relevant information for the full
proposal are provided in the ‘Request for S0P, To re-emphasize some portions of the
‘Request for SO0, the awardee along with ERDC personnel will collect measurement
data on large flocks of Vaux’s Swifts in twilight light conditions in Portland, Oregon at
Chepman Elementary School and, possibly, elsewhere in the Portland metro area if the
necessury permissions are not secured to conduct the measurements at Chapran, Under
Plan A, measurements would be conducted in September 2017, 2018, and 2019, Under
Plan B, measurements would start a year or, more unlikely, two years later and run
through September 2020. The awardee will provide training to the ERDC on the
technology and software used 1o measure bird flocks, and include the ERDC in all
aspects of analyzing and publishing the results in the scientific peer-review journal
literature. At least 3 scientific publications may arise from the project.

* PERIOD OF SERVICE: Anticipated 5-year period of performance starting

January/February 2017, Period of performance is S years regardless of whether Plan A or
Plan B is executed.
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* GOVERNMENT PARTICIPATION:

Cooperative agreements require participation of both the Government and
Recipient’s organization. As described in the ‘Request for SCI', ERDC-EL personnel will
participle and collaborate with the awardee in all aspects of the project and publishing the
results in the scientific peer-review journal literature,

® BUDGET and JUSTIFICATION:

The full proposal must include a detailed budget. All proposed budger categories and
corresponding amounts will be verified by contracting personnel. Submission of this

information with the Full Proposal will expedite the award process. A detailed budget
includes the following categories where applicable:

1) Salaries / Labor: This category should include a breakdown: of the level of effort and
rate for each individual proposed. Verification of all proposed rates must be provided in
the form of payroll sheets or on university leiterhead signed by the Office of Sponsored
Programs/Business Office,

2) Fringe Benefits: Verification of all proposed rates must be provided in the form of
payroll sheets or on university letterhead signed by the Office of Sponsored
Programs/Business Office.

3) Travel: This category should include the following breakdown — number of travelers
per trip, riethod of ravel, departure/asrival destinations, numbers of days per trip, etc.

4) Material & Supplies: This category should inciude a breakdown of each item,
Justification for all items will be requested in the form of an invoice or quote.

5) Equipment: This category should include a breakdown of each item, Justification for
all items will be requested in the form of an invoice or quote.

6) Indirect Cost: Event though the CESU indirect cost rate is 17.5%, a copy of the
university’s official negotiated indirect cost rate agreement is requested.

# OTHER INFORMATION:
Please ensure this full proposal has been reviewed and approved by the Office of

Sponsored Prograims and includes the tax identification, DUNS No, and CAGE Code this
award is to be issued under.
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DESCRIPTION OF A 1 YEAR ACTIVITY - re. SO| WO12HZ-17-0006

The aim of this 1 year activity is to practically solve some esseritial preliminary problems related
to the experimental study of collective behaviour of Vaux's swift flocks in three dimensions.

In an effort o establish solid scientific links between the COBBS lab (Collective Behaviowr in
Biological Systems) at ISC-CNR and Near-Lab {Northwest Electromagnetics and Acoustic
Research) at PSU, Dr Melillo (CNR) and Dr Siderius (PSU) conducted a pilot season of single-
camera 2d data-taking in September 2016 on Vaux's swifi at Chapman Elementary School,
Portland. Preliminary analysis performed at the CNR end of these images demonstrate the
feasibility of & 3D experimenial study of this systern. However, the images also show that flocks
of Vaux's swifts at Chapman Elementary Schoo! perform a global rotational mation (around the
chimney of the school) that is specific to Vaux's swift and that was absent in data analyzed by
CNR in the past on different specles (starlings). This rotational motion may prevent current 30
tracking algorithms trom performing efficiently, if not jeopardize their funciionality altogether.

The essential idea of every algorithm performing 3D tracking is to subtract from each individusal
motion the average global motion of the system, in order to minimize the distance covered
between two frames by the individual, The simplest case is that of standard flocks characterized
approximately by straight motion: in this case one subtracts the global flock's translation to the
individual mofion, This procedure is performed by all current algorithms directly on the 2d
image, based on the idea that the 3d-t-Zd projection of a translation is still 2 transiation.
Howawvar, this is no longer true for rotations, which change radically character whan projected
from 3d to 2d. A prelimingry study conducted hy TNR on the 2016 data shows that this
phenomenon makes it very hard for the temporal linking to work on data of rotating swift flocks,
More specifically, many instances of wrong linkage are produced, in which bird A at time t is
linked to bird B at time t+1, giving rise to wrong Irajectorios,

The present 1.year activity will solve this issue through the following Work Packages:

WP1, Estimate of the 30 rotational parameters. iImages collected in 2016 will be analyzed to
get a rough estimate of the 3D rotational parameters. This will be done by wanslating 2d linear
sizes in pixels inte 3d linear sizes in meters by relating the average pixel size of individual swifts
to their real biclogical body length (through the focal length of the lens). From this pixal-to-
meters calibration we will be able to work out: §) the mean radius of curvature of the flock; 1i) the
aimplitucle of the rotational diameter, §ii) the angular rotational speed; iv) the height of the
rotating colurmn. These parameters will be used as a 3 prior in developing the new temporal
linking method.

WP2. Modification of the temporal linking. Once the approximate 3d rotation paramasters
have been worked out and validated, we will start the core of the work, namsly developing a
rew temporal linking method, Targets will be directly reconstructed in the three dimensional
space, where the optimal global motion of transiation, rotation and dilation wilt be computed
taking into account the rotational parameters measured in the previous step, and subtracted to
the individual motion. This procedurs minimizes the inter-frame distance coversd by each
individual, allowing temporal links to be univocally defined through the nearest-neighbour
approach,

WP3, Test on real and synthatic data. All the modifications of the algorithm will be tested both

on real and synthetic data. Tests on real data will be performed on starling flocks and midges
swarms, comparing the old and the new temporal linking procedure in terms of quality of the
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results of the entire tracking process. In order to validate the npaw method in the framewaork of
the 3D tracking algorithms, we plan to apply the new approach on public benchmark datasets
and on synthetic data reproducing standard flocking motion.

Final deliverables:

D1, New temporal linking method. The main deliverable of this L-year aciivity will be the
tested version of the new temporal linking method needed fo study the dynamics of swift flocks
under rotation. This new linking method will be embedded into the more comprehensive 3D
tracking algorithm, making it a ready-to-use tool for any future 3D investigation of 30 swift flocks
behaviour,

D2, Technical report. The work performed during this 1 year activity will ba described into a 1-2
pages technical report 0 be submitted to ERDC. The report will specifically describe how the
problem of 2d projection of the rotating motion of flocks has been solved and how the new
dynamical hnking method performs In test data, Moreover, this report will contaln key
recommendation on how (0 proceed for a full fledged 3D experimental study of swift flocks,
shouid the opportunity arise 1o fund such project in the future,

Resources employed:
The work described above will he carried out by ISC-CNR in Roms and PSU in Portland,
according to the fallowing budget plas

1. ISC-CNR Total amount $59,631;

a. Dr. Andrea Cavagna: 1 monthly salary= $6,256.01; estimated working time= 3,24
months for a total cost of $20,486.87; fringe benefits = $163.14; project tuial=
$20.660.08.

b, Dr. Stefania Melilio: 1 reonthly salary= $4,173,38; estimated working time = 8
months for a total cost of $33,387.12; fringe benefits = $163.19; project total;
$33,550.31,

o, Indirect costs (overheads) for 1ISC: $5,420.64,

2. PSU Total amount: $20,369%
a. [ Martin Sideriug; estimated 1 month salary & fringe = $13,506

Total funded in this action is $80,000,
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