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The  COVID Informa t ion  Commons
The COVID Information Commons (CIC) is a portal and community to facilitate knowledge sharing and 
collaboration across COVID research efforts, funded by the NSF Convergence Accelerator. 

The CIC serves as a resource for researchers, students and decision-makers from academia, 
government, nonprofits and industry to identify collaboration opportunities, leverage each other's research 
findings, and accelerate research to mitigate the societal impacts of the COVID-19 pandemic.
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Da ta  Sc ie nc e  Tools  a nd  
Te c hnique s  for Covid - 19  a nd  
long itud ina l pa nd e mic  re s e a rc h



Me thod ology
Papers considered in this review were obtained from COVID 
Information Commons  NSF COVID awards  and  PI Database . 
Se arch que ry of machine  le a rning. 
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Re s e a rc h  in  the  a ge  of COVID
Throughout the ongoing Covid -19  pande mic  da ta  s c ie ntis ts  
and  machine  le arning e xpe rts  have  a tte mpte d  to apply 
machine  le a rning a lgorithms  to re a l world  da ta  as  fas t as  
pos s ib le . The  NSF has  supporte d  this  e ffort through RAPID 
Awards . RAPID awards  have  gre a tly de cre ase d  the  amount 
of time  ne e de d  for re se arche rs  to be  give n funding from 
months  to me re  days . So fa r 990  of the se  RAPID Awards  
have  be e n accounte d  for in the  COVID Information 
Commons . 
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COVID Re s e a rc h  Exp lore r Ma c hine  
Le a rn ing  (ML) Ma ps
Topic: Machine Learning 

8

Topic : De e p Le arning 

https://covidinfocommons.net



ML c lus te rs  of NSF COVID Awa rd s
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ML vs . De e p  Le a rn ing

● “De e p Le arning is  a  subse t of Machine  Le arning tha t achie ve s  
gre a t powe r and  fle xib ility by le a rning to re pre se nt the  world  
as  ne s te d  hie ra rchy of conce pts , with e ach conce pt de fine d  
in re la tion to s imple r conce pts , and  more  abs trac t 
re pre se nta tions  compute d  in te rms  of le s s  abs trac t one s .”

● Data  s e ts  with a  la rge r amount of da ta   can be ne fit from de e p 
le a rning te chnique s .

● With the  la rge r da tase ts  of COVID de a ths   and  ge ne ra l 
he a lthcare , de e p le a rning can give  be tte r pe rformance .
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https://towardsdatascience.com/why-deep-learning-is-needed-over-traditional-machine-learning-1b6a99177063?gi=dcbd91567642



COVID- 19  Ma c hine  Le a rn ing  Re s e a rc h  
fund e d  b y NSF (b y Ins t itu t ion)
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https://covidinfocommons.net



COVID- 19  Ma c hine  Le a rn ing  Re s e a rc h  
(By Princ ipa l Inve s t iga tor)
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https://covidinfocommons.net



Foc us  of COVID Ma c hine  Le a rn ing  
Re s e a rc h  in  the  CIC
● Pre d ic tion card iac  re sponse , popula tion spre ad , hos t 

pa thoge n prote in-prote in inte rac tions  
● Re source  a lloca tion
● Epide miology ana lys is
● Analys is  of CT Scans
● Pre symptomatic  De te c tion 
● Re sponse  Enhance me nt
● Cybe r Hos tility online  
● And more
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CIC Ligh tn ing  Ta lks
● Monthly CIC PI Lightning Ta lk We binars  have  a ttrac te d  ove r 800  

partic ipants  s ince  J uly 2020 , plus  2 ,4 00  additiona l YouTube  vie ws . 

● Lightning ta lks  a llow Princ ipa l Inve s tiga tors  (PIs ) to e xpla in the ir 
re s e arch furthe r in the  form of a  vide o. Ta lks  a re  hos te d  by the  
COVID Information Commons .
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Exp la ina b le  AI 
● AI can be  use d  he avily in a  numbe r of d iffe re nt domains , 

howe ve r in orde r to be  e ffe c tive  we  mus t build  trus t with 
profe s s iona ls  a lre ady in the se  fie lds . 

● Expla inab le  AI he lps  to build  trus t, a s  it  doe s  not ac t as  a  
“b lack box”. To build  be tte r AI we  mus t build  AI for humans . 
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SBIR - Sma ll Bus ine s s  Innova t ion  
Re s e a rc h  - is  a ls o  foc us e d  on  COVID. 
The CIC NSF Awards Database is not limited to 
jus t RAPID awards . 
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Future  Re s pons e  De ve lopme nt

● Utilizing machine  le arning we  can ga the r da ta  tha t can 
be  use d  for future  pande mic  re sponse s . 

● RAPID awards  a re  curre ntly in the  a re as  of re duc ing the  
spre ad  of COVID-19 in small communitie s , de ve loping 
ne w machine  le arning mode ls  for prote in-prote in 
inte rac tions , and  pre d ic ting antibody b ind ing for 
COVID-19 variants . 

● All of this  amazing re se arch can be  re purpose d  in the  
future . 
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Re s e a rc h  to  Ta c kle  Pa nd e mic s

● As  we  continue  into a  ne w phase  of this  pande mic  with the  ris e  
of the  de lta  variant it  is  important to re vie w re se arch done  in 
the  e a rlie r wave s . 

● Combine d  with ongoing re se arch we  can formula te  a  fa r be tte r 
re sponse  to the  ongoing pande mic  and  unde rs tand  what a re as  
s till ne e d  more  re se arch. 

● NSF is  planning Pre d ic tive  Inte llige nce  for Pande mic  Pre ve ntion 
(PIPP) grants  to addre s s  future  pande mic  cha lle nge s .
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CIC Stud e nt  Pa pe r Cha lle nge
● COVID-19 has created societal challenges for communities around the 

world. Collaboration and knowledge sharing are key to accelerating the 
research response to the pandemic’s widespread impacts. 

● Undergraduate college students from around the world participated in the 
inaugural 2021 CIC Undergraduate Student Paper Challenge. 

● They leveraged the CIC and other resources to do research and submit 
papers, joining the research community addressing the COVID-19 pandemic. 

● Winning papers are published on the CIC website, added to the Columbia 
University Academic Commons, and presented at a CIC event. 

● Please contact info@covidinfocommons.net for more information.
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Future  of Da ta  Sc ie nc e

● Data  s c ie nce  is  be coming more  
acce s s ib le  as  me thods  be come  
e as ie r to use  and  unde rs tand . 

● Machine  le a rning is  be ing adde d  
to unde rgradua te  programs . 

● APIs  will continue  to make  da ta  
s c ie nce  more  acce s s ib le .
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https://public.tableau.com/app/profile/datageneralist/viz/Data-RelatedSearchTopics/Dashboard1
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