
AGREEMENT BETWEEN 

Meteorological Command and Control Group 
ATTHE 

UNIVERSITY OF MASSAf:HUSETTS AT AMHERST 

AND 

. . . TROPINET (Tropical Radar Network) (NSF MRI) Project at 
: ... ': . , ... · ... THE D,EPARTMENTOFELECTRICALAND COMPUTER ENGINEERING AT.TH~ 
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: ·.:: .. ···;.Re: FP:R,T.li~l\f~TIW.RQI,.Q<iI(;AL.C.QM.M,A~D and CONTRO.L UNIT.(M..C&q_IN~J'AL.L~TJ0.l':f ?~d.TE$T. ·. ·:-:.· .. ·'._.· .: ':· :.·=. 

\ }; lNT~~~~£ ;;I}t~nde~~ndtt;,~:CEUb.tILun{erfilcy re,~a~hijoµp{ : '; ),' 
=: .-. :.: :.: .· : ·:" .... :··=i:· .; : =}::··Meteo_rolpgi~ql_ .Gomm:a,nd .~~9 .G.o.ntr.ql .(MC&,C:) .~.t .. tJw .UniV(;lrsity .<if N.~$S;:tCP:~?~tts aJ Amh~r:st .-.·.;· .-:·:.::• . ._=:,.-.;:c.:. 
:': :.-: : .. --; (:: .:-:·,; . .- :'°:' i.. \ (U.M~$~), h~n~efortp .r.e.ferr~d.as .th.e. .¥.C~C .team, a11d. Tn:>pfNet R;:it:!ar.. Network ?roject .. it. th-~.•.:·:•.··.:;.::,:_::;;.:= 
.. .- <_: · i·<·: _.=, \ :·· '. i.\ \ . ."l.Jn.i.v~r~ity>of.·.P.µerto .Rit;;o. \i~ .-Mayagile;?. :'(lJ~RM) .:an4 )unct~d J~y, i~i )~ia., "rvi;:1jo.r/~e.s.~arc!J.. :.;.-<,< '.0• '= . .'.: 

\\/:: t.itl;;:~1~~:~~:11Yt~rJ"·':;t~sf~2m.1ttT"mmti?TII':{:.<t: :}' "\/.::;:m,,,:::mY-r 
'..= ·::. \:•>. ; .- :·=-;· .. '., . .- : ; >.,=Jn.~. M.~.t?oi:9J9gi(:c1l. Colr!-m.<1-nc\ ~n~ CP11tr.ol (MC!?t.GJ deve.lppe.4 .l;>y).JMa.ss r~$.e.c1._r<;;he.rn_ m~n13-g~s . : \>:: :: <·>:.: 
: i ···/:.=.;.. .; .\;\:;·<.-\;t~~ .. r~~H\Jn~. icii~ntng cpri~i;-9~.i:>f.µ~tw.qrl~~ o.f w~.?.~4~r .~'.c1.d~r,s. lt ... }'.l,_';:i~ .~~v~loped. fqr.-th.~.C.ASA =·i<:-\·.··<:=> 
\ ;' i_i·i; :·'>·· .. ·_.;,-:\· :· t/i."'.-;ppJj ~.~ttP Jng~.st.~~.~~ ... (r=q_in, ·~ .p~tw.~-r.f~ pf..r.{:l:119.t~ ,rad~r$.~)<J~~.WY .. ~e.t~9~:·~.lpgi.<;~l Ji;<,1.Wfe.~)n.:.th~ .. \iii,=":.,\: i. ·. ::_ 
! :·:. :,:.:::.( .-·.: .::-. :. i :·.:::; ·,";'.-_-:I q._c1.~c1, :~~A Ae.~~rmJ~jng e.c1.ch .h~t;l~r.'.s . .f\!.tµre. ~.qw. ~m1.t~gy .. ~~$~4 .. Ql} . ~~~~~~~P .Je~ttir~.s. ~ri-4.. ·~ll.d:.\.\ >>:: · :.\ '. .. 

\\',-/(t~:'f tt:i1rt~i~! ii!i ~~~!f f ti]~~1!2 If !f i~f'~~[~(~;l~il~~l~~;!i!Q~} f 11\'.:):\ 
>":: \··:·.·>".-·;!_:.:_:.,_.:·.\th~ .op.eiraiion$ .. of. the.~he .. n~~ly.deploy~ct.UP.RM T.rnpiN~t.W?.;;t~he_r.r.~dar .netwqrJ<,. Th.Js..~e\'\<\\ . .\::·\".: 
\··.;· :'•·: ·: .. ··.:.:-:_:;_ ·:: :.\rad~r. ri~~o;:~w~s ,~eplpy~.·tj.l?y .V.PRM.with NSF .. fun.dJ~g th.roµglHh~ . .N.SF.-M.Rtprogr~m~_.}r11~ .. :_:/>.\ '.:,:_-=_./· 
:.-'· ... ·,, :.:_--: \. =\· .. '· .. : ·.· .. : ':TropiNet.rc!!'.lal'.S. ~re .~4~,-.po).a_rizect, D.oppler, X-:panct r~~ars that Ci;tll operate ·indiviq1,1~U.Y .. Qr as --·>.-:/\ ·.\ 

.:_.:· .. '::·._.·::.·'.:<":<·.a.network jn order ·to observe .-thej;am,e ~tmosp~eric volume..f:i:om. ciiff~rent angle~1jhµ$. ,:;:·.:·:·.:· .. _'.'._-:. 
:: ;< .. :<.; : · .. :· :: ·· ... )_-: '.,'Provjding addit.io.~.a.l. Jn.fC>.r.rri~.tfon. $~~~ .. ~~ -,',Vi?.1 •,SPf~A. y~~tor~: ·~.~?.?~~~~~~~i.op ,-~o.r~e~~'-?~: :·<·.i ::.:_.: ;· ,< 
'.:: .: .. : ·. _: ·.-: .. ·.-· .. =.?~·,~~·g···o···t .. ~ .. ~r·?· .'._. ': i : .. ·:. ·:.-: .',-\ .-.< ·: ='. ::.:.: .. ··:·.··.·:"·.·:·:"·:° .'. ·:.·· ·:.: ·.>::· :::.··.' .. :'::;-.-, .. · . .-_.'.·:: ·=: i\·:< ;: ·=. ;· >"·.-··:. :_. .. ·.·.·' ... · :. ·,···:·.: · .... ·= .. : /.··= >.-:· .·: .. ':.:,: 
·. : ·. . . - . . . . . . . . . . ·. . . . . . : .. : .. ~· . . . . . . . . . . . 

\ :·. · ', · .: · .. : .. : · i 'This inltiative represents a contint1ation of a long-term history of. sµc~essful collaboration · ·. · ··. ·:: ·;. 
· · · · · ·betw!;~n faculty and students from the three institutions mentioned above, both in res~<1rch ' · ·. · 

and education. This collaboration between the MC&G and· TropiNet projects will be of mutual 
benefit, allowing for the testing of the concept of collaborative adaptive sensing under 
automated MC&C control in the TropiNet platform, in a tropical environment. 

!IL RESEARCH TEAM PARTICIPATION 
Personnel from TropiNet (UPRM) 
1) Jose Colom-Ustariz, and Sandra Cruz-Pol - Pls of the facility 

· Personnel from UM ass-CASA 
1-3 



I) Michael Zink- MC&C leader 
2) David Westbrook 
3) Eric Lyons 
4) David Pepyne 

IV. FUNDING: 
Each institution will be individually responsible for any expenses (equipment, travel, labor) 
:ad~i~g_out o.f tliis agreem~nt; no ITI-Qlli~s }'Vill pe exchaµge~ b~twe~n instit~tionsi 

. ·. : · .. ·. . : . : ·.. . . . . . . . ·. . ·.. . . 

V. OTHER.TERMS OF THE AGREEMENT 
:.: .·a. Dedicated, standalone .computer(s) will be installed by the MC&C team at UPRM facilities 

·.. . . . . · .. :With the necessary capacity an!f connectivity to run the MC&C software. This computing . , , 
· ... · · .. _: · · ·. ·. · .. · · ·: ·.·~_quipment .will be separate -and independent from the .q:,mputers .runnjng the ,signal .. ··... :· •.· .. _._ 
. ·: :_ ; · :.· : .. · _·: ,' ··prqc_e~~i.~g and control.fort~~ TropiN~tr_adar~. : :< · .. :.-_: _: .:\··.:".: ·> < -._,:·:. · ,;_>':: <>. <: : _ _<:, --_:·:. :· ·:. · ·. · . 

. , .. ;··;_; :: · .. · ·_.···::. '_:; _:··.;·· ::·.J~.·- ~P.;~: ~~·,;· f~n~-'.~he.-.el~c~ri~al. ·p~~~~\~·quireme~ts ... and. Jnt~rn-~-~. con~~-~-~iv.~;. (Jf .th.e ·: _: i·. :.: ; ::·_. .i·.-

•·•:,····· )i.·:, •······ i::/t!:
5

:I:r Z!!::::{:7:~::j?t:::t:tt :ccDs•LLMi&c c~~:lLLLt~d:in'• .. ·. :\t.•• 
,-._.::·-':-: i: ::: : ·:_. .\i:· ·._.-.:.·.::·\··(a), 1.JPRM.shall proyide.the.IvJ:C.~G. ~9~p1,tte.r :With. i .pµbHc. tp ;:iqdr~~s. _a_n_d ~h_e .local.fireyvall _.::/: ··:·";;·i-::· i_ .. ··. \ •....• •"••••.} ri~:1[~:t1?:5tu~iit•J}tt;&~'Ct:ut.:l~\~Id;ca~lsta~I;Ie'/\}' :;-;_·_: .. : :: << ... : .. :· ! .': .'. · . .-/:_.:-; <;om.pu,t~r(s) wHl C(}Ip::te~tto ~4~ :comp_µter$ .run~ing the s,igl;l~l pr_9c:~s~i1_1g :ind .c9.n,tr9l ,for.,\:'-.'·:\\:.\ 

;·_::_,.::,:_:/.-:/·.'·:'.·::'-/_-.·.\·'..:·;_.::_\•:t~.e:rr.~piN_etr~~~WJfu:o\1g~.an}P..ri~~q_rl~: .. E.~~~Pt.f9r.t4!'!:~~f~~r?.,c:~n,~~~~-~<>i.:i$.~~~~-s·iary:;}).-/·:,: .. ;:_:/'. 
,, ··:·>< .. ,. ;°'·_:._:.:_,, ·-:· \-;·::: :;_\'-.for_Jh_<;!.Mf.~G _t9 ._<;9µtr.9l .. the .. 1)~qp_iN~t.P?•9.~.rs, .tb~.MG.~.G J.eam .. $ba.H h~ye,no .. Q~lle.r..f:l~c,essJ~ :i:'i_:i ://:.-_:·i; 
': :_ \ :._\--:, ': :::.::: '.'_,::.'. i ·; :-: ·;_1:th~_.¢.QmP.~.te.rs r!-_lr,nil1g the -~}g~~\ pr~,ce.~_st11g a,11q _'q{ntrol . .fo.r.-.the.-.Tr9_p'i.N.~t r.ad~r~_.)x~ept_ ,\: ::_'._:.\<):-: 

·•itiiii·.··•··•:\•··•·•t:t;~t)~.;t·:t;C,~~W?f rr,•2m·~~r~tt?!t?r(mr.rnrt·:t:/X\\ 
':, : : :- ·, : . ·: :. : · .. : / -.~. pata sharing be.tween the coIJ?.puters running the sigrFtl proc~s~i11g and .~ontrol for .the : <:· .. : :<: ··.:··. 
·: .·.: .· · _. : ': . ·.:: . -:_- ·; ., __ TropiN~t radars and .the MC~(: compl,l~er shall include, at a n:iinimuro., the standard set of -.<.'."-.- \ ,\ .' 
.: ·.· .. ·_, · .. · .. ·. :. : ..... _b.ase polarimetric weatb.~r-products-Z, V, W, Zdr, rhohv, phidp, and.K4p (with both .'·:··:<·_;_ 

· · · ·. · ·.·: '. :attenuation corrected and uncorrected terms where applicable) from each of the TropiNet ·: · · _: 
radars, preferably in a standard form such as a NetCDF file. The MC&C shall provide the . , 
TropiNet radars with radar beam steering and (if applicable} radar waveform commands. · .. '. ·. 
The MC&C team shall be allowed to archive the above-mentioned TropiNet radar data 
products at UMass for use in its research. The TropiNet team can do likewise with the 
MC&C steering/waveform commands. Neither team has the right to distribute the products 
of the other team to parties who are not a part of this agreement without that team's 
express written permission. 

f. The TropiNet team wlli manage the computers running the signal processing and control 
for the TropiNet radars and will prepare them for connection to the remote MC&C 
software. No outside access will be enabled to computers running the signal processing and 
control for the TropiNet radars except to allow the MC&C software connection. The MC&C 
team will m~nage any MC&C software updates via remote Internet access. The TropiNet 

2-3 



team will be provided an interface and instructions for turning the MC&C on and off, but 
shall have no other access to the MC&C source codes or algorithms. 

· g. Any proposed technical work that may involve or have an impact on the Trop!Net radars 
and their associated computers (such as preparing the interface to the MC&C software or 
initial testing of revisions / modifications to the MC&C software) must include the TropiNet 
Engineering team in the process as the technical point of contact. Likewise, any proposed 
work that may have impact on the MC&C software and its associated computers (including 
~hanges to network access, need to cycle the power or physically move the computer) Il1~St 

. Incl~de. the Ufyla.ss MC:.&C pngine~ring team ;is the technical point of contact. : ... · ·. ·. · : .'_ ·: : : · ·. 
. . . . . . . . . . . . . . . . : . . . . . . : . . . . ~ . . ... •. . . : . . . . . . . . . . . . . . . . : . . . . . : . . . : .. : . : . . . . . . . . . . . . . . . . . : 

· ·. h. The MC&C team must include TropiNet's Research Team as co~authors in any publication 
.;-resulting from any MC&C work that involves the TropiNet's radar network or _its data in 

'. '·; . · • ·, .. '· .. ~ny form. The TropiNet tEJ~m .wi.U a.I.s{) include the MC&.G re$~archers .in publication;,. that 

, ·. · .. · .:· .. · :'.:: :·.: :· '· ... ::·::~~l~,e .. ~s_.~?.f_f-~1:~ .r-st~·.::, i / ·).\ \.·::: . .:.:-:._-(: .', ·_'·:,.:=:..: ·:: _':°_::_-; ·>·/·> .... ::·: :; \···:: > >:·:.i·.: · \ . .-·'.<;··:··\·:_.i·>i.·:°i.:··,_.:.-.>"_;._ 
. :. ·· .. : ·.: .. . . ·.· . 

. ·.: :_:, · .. :_ ....... · 

·.' .·· .. · . ' .. ·, · .', · · .. :··, \· i, Any pr9posal prepared by the MC&C team that plans to use the Trop{Nej:'_s facility qnq./or ·i·, · .-: .. > .:.:_.:. 
i ,: : · .. ' .. ; ·.' · .. :-._: ;: .··: .. :: ":.. <;lata, mus~ !ncIµ~e .the Fa.cµlty .r~.am fr9ro .the .Trop.i.I\f ~~ fa~.ilicy.in th~. negotiatio.n .process .. : .. ' .. ·, ... \· ·.· ... 
\ :\>. ': .'.-.. ' .. \·.· .. '. ·,. ·'. / ':sJrnilar.ly1 .any proposal.,prep~i::~4 .b.YJhe .. rrop!N~t .teain that. plans .. io .µse . .the.fyfC&(>to .. •/-i ':_\"<,:•:/· 
: ·., . .-· ... :·< . .- : · .. ·\ .. ·· .. :--:-.,,:.'control •the .-TropiNet ,radars) :must .-include ,the '.·faculty . .."from ·the .-MC&C -team .1n .'the.'.:·,"· . .-,, . .-.-.:.'.·.-:·. 

:· ·. ·. ;.'•··.:·:': ·.-.. ·':. ·, :. ,' : .. ··,:•]. This .. :agr~~ment .m;w ,be t~r.minc1t<?d. .at any '.time . .In :Jh~. -i:=_ve:nt J~f. :terminatio~, 'th~.-\'· .. ."·:~.:·'.::·-,' 
.' .. 1).·.:: <-:·· :. :,: ;_--:·:.-.: :::-::r::~.t;mdatqne. N~&,C. /G~1!1PUters ... ic1;~)ts .:SQ~~re .shaU .. ~~ .. ~eturne.ct. :t? .:VM<;1ss.t~t .V¥as.s _.·:::_.'; \'·.':./:::,. 

i":_ ;'," ·/ .' ·\ ":_ .::); \::: ,.:•.\.:-:(wjthoµt the right 1:9. $µbUcens·~) in. th~ f(eld .. o(r.i:i:~:~eor.Qlpgi(;~_I/weact4.~r: .~pplic;:ition~_to .-.··:•.':-:,. :· /.".\ /\)_: 
_.: ·: '..'<. :,_._-._:.._ \ ·, .. ::·_.•.-.:.-,>".',CASA M.C&C soffy.,are Version 1.0.sql.~ty tonh.e p~rpose.qf.~0Uabqrath1gw.i.th.U:Mass.MC&C .=:.<.'; \"_:.:,", .. :.-. 
\ _":.'.: ·· .. : ··.·i·~·:·.:_-·_.·. ':- ·.:· .... ·.-:.'::t~~m on th~.'.f_rppiNet Radar)'l:e.tw:ork.fr.oje~t d.ur.ing the qµration o_( thls agreement. .T..JI>Rl\1 .. ; :--.-::, i\i'. ;.:, ;:: 

·· ... :,·.·.,_ ·; : .. ·.:::··., :._-:/•>;hereby agre~s that itshaU not atteiµptto seekpaten.t prote~tion.for thE;; MC~C SofL"V\Tare .. .-::·'·:· ': '/ ; .. · ... :\:_.·.: 
J. ·. :·_. · :.·. _- :"_ .. · ... :_..'.)he license grant herein expressly prohibits.commercial exploitation of.the.MC&C :·.-. .-.-.. · .··. :. ·. \. .. \ ·,. :': .':· 
: ·.' · .. ·, ·. · .. ·.-,. '._. .· · ~oftware. UMass hereby informs UP.RM that additional licenses may be required from pth?r : ... ' ·.·.: ·'. :; · 

· · · ·. .' ·:parties to make full µse of the,full c:ompl.ement pf software.that~mppor.ts th~ IviC&C _:_. .·· .-. ·:.: · : : .. · .. :· .. ·, ·._" :·· 
' s.oftw~.r:~., _.;; . .': "-: .- ·. '.· . .-. '·.:-.. '· ; . \. ;__ :._ :· .· .. : :_":: .. :.-' .' ...... ·: .. '.:. · . .-:. ··• : ... ·: :::..,··: ".:: i ·:,. < ·, .;: (: _:. ·:.:: :.··. _: .. :· ··· ... '·. · · ... '; . ··: · :,. · . .;_:·; .·' 
b. UPRM agrees and acknowledges that the MC&C Software is confidential proprietary 

information of UMass and must be maintained in strict confidence. Disclosure of the MC&C 
Software to a third party is prohibited without the written petmission of UMass 

c. UPRM agrees and acknowledges that the MC&C software is the sole property of UM ass and 
is being provided by UM ass on an "as~is" basis, without warranty of any kind, and UMass 
disclaims any and all warranties, express or implied, and any warranty arising by operation 
oflaw or otherwise. UMass does not represent or warrant that MC&C Software is 
appropriate for the uses intended, UPRM assumes all risl<s and responsibilities associated 
with its use of the MC&C software and further releases and holds harmless UMass, its 
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trustees, officers, directors, faculty, staff and students from any and an ]iability associated 
with its use of the MC&C software. 

d. UPRM acknowledges that it will use MC&C software in compliance with applicable expott 
control regulations. 

DURATION OF AGREEMENT: 
This agreement will be in effect a minimum of 5 years beginning from the date it is signed by 
all parties. At the end of this period this agreement will be reviewed and considered for 
renewal by all parties. 

The undersigned approve this agreement on this ;;25 day of~ 2014. 

·• ertc1l:::__gUez, 

J se Colom-Ustariz 
SF-MRI TropiNet Pl 

~vi~ayd 
Director of IP arJ,&iech Transfer Office and 
Assistant Researcher 

University of Massachusetts at Amherst: 

Michael Zink 
MC&C Team leader 

Director 
Office of Commercial Venture & Intellectual Property 
University of Massachusetts, Amherst 

Cohemis
Rectangle


