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The Science and Technology Directorate (S&T) continually 
strives to ask the right questions, fnd the best solutions, and 
then ask even better questions. This pursuit of knowledge has 
far-reaching implications for the Department of Homeland 
Security (DHS) mission and even further impacts for the 
nation. Here are some highlights of what we learned in 2021 
and its signifcance for the future of science and technology. 
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PUBLIC HEALTH 
what we learned 

Research conducted by the Probabilistic Analysis for National Threats Hazards and 
Risks (PANTHR) program demonstrated that the increased transmissibility of certain 
 COVID-19 variants  is not due to any difference in environmental survivability.

A partnership with public transit 
officials in New York City to simulate 
 coronavirus air particles   traveling 
through buses and train cars greatly 
informed disinfection and other 
transmission mitigation methods. 

Facial recognition 
tech showed up to 
96% accuracy 

Biometric 
  Technology Rally 
results showed 
that organizations 
needing to 
perform photo 
ID checks could 
potentially allow 
individuals to keep 
their masks on, 
thereby reducing the risk of COVID-19 
transmission.

 We’re looking at trying 
to optimize the entire 
system, the entire process, 
to reduce errors and help 
people expeditiously get 
through the screening 
process. 

Arun Vemury 
Director of S&T’s Biometric and Identity 
Technology Center 

https://www.dhs.gov/science-and-technology/news/2021/04/07/news-release-research-indicates-environment-unlikely-affect-transmissibility-sars-cov-2-variants
https://www.dhs.gov/science-and-technology/news/2021/01/04/news-release-airport-screening-while-wearing-masks-test
https://www.dhs.gov/science-and-technology/news/2021/01/04/news-release-airport-screening-while-wearing-masks-test
https://www.dhs.gov/science-and-technology/news/2021/02/16/feature-article-nyc-initiatives-safeguarding-nation-s-public-transit-systems
https://www.dhs.gov/science-and-technology/news/2021/02/16/feature-article-nyc-initiatives-safeguarding-nation-s-public-transit-systems


 

     

 

Teaming up with the National 
Institute of Standards and 
Technology and Centers for 
Disease Control and Prevention 
to develop sampling and testing 
standards for  wastewater-  
based epidemiology can help 

predict COVID-19 outbreaks in 
communities. 

FUTURE IMPACTS
 Provide insights into trends in 
prescription and illicit drug use

 Inform governments, health 
insurers, & health providers how 
to better service communities

 Have early warning of toxic 
chemical spills so emergency 
managers can track duration 
and extent 

Create jobs as sewer monitoring 
becomes incorporated into 
infrastructure 

The usefulness of the Master Question List 
(MQL)  for COVID-19 can be replicated 

by creating similar research repositories of 
information for pressing concerns such as 
African Swine Fever and synthetic opioids. 
There are even new supplemental references 
for the Delta and Omicron variants. 

S&T 
have been viewed over 100,000x 

National Biodefense Analysis and 
Countermeasures Center (NBACC) 
researchers discovered that filters made of 
gelatin are best for detecting  infectious  
Ebola virus  in the air and are the easiest 

and safest type of sampling device to use. 

impact
 NBACC methods easier 
to use, more reliable, and 
nearly 10x more sensitive 
than previous methods

 Results published in two 
peer-reviewed journal 
articles, enabling other 
researchers to understand 
& replicate this work 

https://www.dhs.gov/science-and-technology/news/2021/01/14/feature-article-st-joins-coalition-seeking-flush-out-covid-19-in-wastewater
https://www.dhs.gov/science-and-technology/news/2021/01/14/feature-article-st-joins-coalition-seeking-flush-out-covid-19-in-wastewater
https://www.dhs.gov/publication/st-master-question-list-covid-19
https://www.dhs.gov/publication/st-master-question-list-covid-19
https://www.dhs.gov/science-and-technology/news/2021/04/20/feature-article-new-tech-makes-detecting-airborne-ebola-virus-possible
https://www.dhs.gov/science-and-technology/news/2021/04/20/feature-article-new-tech-makes-detecting-airborne-ebola-virus-possible
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EMERGENCY RESPONSE 
what we achieved 

Successfully tested 
cutting-edge device that 
uses low-frequency, long-
wavelength signals known 
as magnetoquasistatic 
fields to accurately 
pinpoint the location 
of a first responder in 
3D space to within one 
centimeter. 

Precision Outdoor 
and Indoor Navigation 
and Tracking for 
Emergency Responders 

(  P O I N T E R  )
tracks within  1 centimeter works from  70 meters away 

Leveraged machine learning 
technology for hands-free 
speech recognition that 

works well in noisy emergency 
response situations. 

Studied the properties and behaviors 
of  anhydrous ammonia gas  
when released in various 
environmental conditions 
(temperature, relative humidity)  
and materials (asphalt, soil, concrete) 
as part of Jack Rabbit III. 

FUTURE PLANS 
2022 

continue large-scale 
release tests with both 
ammonia gas & liquid 

2023–24 
study high-risk surface 

transportation incidents 

https://www.dhs.gov/science-and-technology/news/2021/06/03/feature-article-hands-free-comms-tech-breaks-through-noise
https://www.dhs.gov/science-and-technology/news/2021/06/03/feature-article-hands-free-comms-tech-breaks-through-noise
https://www.dhs.gov/science-and-technology/news/2021/06/17/feature-article-securing-transportation-ammonia
https://www.dhs.gov/science-and-technology/news/2021/04/06/feature-article-pointing-future-lifesaving-firefighting-technology


    

 

  
  

Thanks to partnership with the 
Department of Energy and others, 
delivering reliable clean energy  
while also carrying life-saving 
supplies to disaster scenes is well 
within our reach with the  H2Rescue 
 hydrogen-powered truck.  

whole-house 
backup generator 
only produces 

90+ KW 

10–20 KW 

H2Rescue fuel 
cell will produce 

An engineer and a physicist from the 
National Urban Security Technology 
Laboratory (NUSTL) were  awarded  
 U.S. Patent   11,140,476 B1 for 
their invention of a remote alarm box 
that warns of radiological or nuclear 
exposure. The emergency response 
device requires no batteries and 
can be stored indefinitely without 
maintenance. 

Chemical Security Analysis Center 
(CSAC) scientists invented a fast, 
inexpensive, and noninvasive test that 
can indicate possible toxic cyanide  
 exposure  in first responders at a fire 
scene, which can help ensure timely 
administration of the antidote when 
necessary. 

FUTURE PLANS
Prototype test kit will 
go to NUSTL for Phase II 
operational assessment 
with EMTs in 2022

The name RAPCYD has 
been submitted for 
trademark

Patent already fled and 
awaiting approval 

https://www.dhs.gov/science-and-technology/news/2021/07/12/feature-article-delivering-clean-power-disaster-scenes-without-compromise
https://www.dhs.gov/science-and-technology/news/2021/07/12/feature-article-delivering-clean-power-disaster-scenes-without-compromise
https://www.dhs.gov/science-and-technology/news/2021/10/28/news-release-dhs-lab-nustl-receives-patent-remote-alarm
https://www.dhs.gov/science-and-technology/news/2021/10/28/news-release-dhs-lab-nustl-receives-patent-remote-alarm
https://www.dhs.gov/science-and-technology/news/2021/09/07/feature-article-quickly-detecting-cyanide-poisoning-after-fires-can-save-lives
https://www.dhs.gov/science-and-technology/news/2021/09/07/feature-article-quickly-detecting-cyanide-poisoning-after-fires-can-save-lives


  Discovered that wildland fire 
 smart sensors,   which provide 
early warning for first responders by 
detecting particulates and smoke, 
can serve a dual-use and act as air 
quality monitors as well. 

Three new standards for the field detection 
 of fentanyl   and fentanyl-related compounds 
that were developed by S&T will be used to 
support collection of reference spectra to 
build out instrument libraries with ~50 Drug 
Enforcement Agency controlled substances. 

https://www.dhs.gov/science-and-technology/news/2021/09/14/feature-article-st-wildfire-sensor-initiative-heats-up
https://www.dhs.gov/science-and-technology/news/2021/09/14/feature-article-st-wildfire-sensor-initiative-heats-up
https://www.dhs.gov/science-and-technology/news/2021/10/14/feature-article-new-fentanyl-detection-standards-protect-first-responders
https://www.dhs.gov/science-and-technology/news/2021/10/14/feature-article-new-fentanyl-detection-standards-protect-first-responders


 

PHYSICAL AND CYBER SECURIT Y 
the difference we made 

Safeguarding our northern border 
through improved  air domain 
 awareness   is a challenging endeavor 
that requires innovative thinking, but 
a series of demonstrations and test 
events in various geographic regions 
will help mitigate the threat. 

GEORGIA south korea 

Investments in international relationships led to the  Common Viewer Air System,  
a cloud-based baggage pre-screening software will allow security at Hartsfield– 
Jackson Atlanta International Airport to clear luggage coming from Incheon 
International Airport in South Korea before it even arrives. 

 Vehicle inspections at security  
checkpoints  will be greatly improved 

by deploying a multi-camera array  
that provides a high-definition  
3D rendering of the underside  
of a car using all commercial-off-the-
shelf parts. 

Vehicle Inspection 
for Early Warning 
(VIEW) system can 

read a barcode  
on a spinning  

car axle at 20 mph 

https://www.dhs.gov/science-and-technology/news/2021/02/04/feature-article-air-domain-awareness-northern-border
https://www.dhs.gov/science-and-technology/news/2021/02/04/feature-article-air-domain-awareness-northern-border
https://www.dhs.gov/science-and-technology/news/2021/04/13/feature-article-new-research-improves-vehicle-inspections-security-checkpoints
https://www.dhs.gov/science-and-technology/news/2021/04/13/feature-article-new-research-improves-vehicle-inspections-security-checkpoints
https://www.dhs.gov/science-and-technology/news/2021/05/25/feature-article-how-investments-international-relationships-pay-off


Results from the first-ever 
 Privacy Technology Demonstration 

S&T 

showed how well five privacy 
protection systems performed when 
presented with various challenges. 

satisfactory    needs improvement 

barrel distortion 

motion blur 

pose variation 

expression variation 

occlusions 

clipping 

crowding 

masks 

Border patrol agents will be empowered with the 
knowledge they need to  safely handle drones  
while in the field through a new user-friendly 
mobile application. 

Studying the  DNA in pollen  will help identify 
the origins of imported honey and consequently 
crack down on trade fraud such as mislabeling 
with the name of an expensive, sought-after 
variety or diluting with poorer quality product. 

https://www.dhs.gov/science-and-technology/news/2021/07/08/news-release-dhs-announces-results-2020-privacy-technology-demonstration
https://www.dhs.gov/science-and-technology/news/2021/07/08/news-release-dhs-announces-results-2020-privacy-technology-demonstration
https://www.dhs.gov/science-and-technology/news/2021/08/17/feature-article-safely-handling-drone-st-has-app
https://www.dhs.gov/science-and-technology/news/2021/08/31/feature-article-using-dna-search-true-origins-imported-honey


 

 
 

A  Resilient Electric Grid system   (using proprietary Amperium® high 
temperature superconducting cables) was developed in partnership with 
private industry and deployed in Chicago. It can suppress power surges while 
also connecting substations without the risk of a cascading fault current. 

A woman-owned small business from 
Virginia had the best solution for an 
easy-to-use, trusted user interface 
for the management of digital wallet-
based credentials in the  Digital  
 Wallets Challenge. 

S&T teamed up with multiple 
acclaimed institutions to develop 
 environmentally-friendly  
 autonomous vessels  with 
impressive new capabilities that 
have the potential to revolutionize 
long-term maritime protection and 
law enforcement operations at sea. 

Triton vessels are 
14 feet long 
with retractable, 
8-foot wind sails 
and the ability to 
dive to about 100 feet 

https://www.dhs.gov/science-and-technology/news/2021/03/15/news-release-grand-prize-winner-announced-digital-wallets-challenge
https://www.dhs.gov/science-and-technology/news/2021/03/15/news-release-grand-prize-winner-announced-digital-wallets-challenge
https://www.dhs.gov/science-and-technology/news/2021/10/26/feature-article-how-autonomous-vessels-can-help-coast-guard-safeguard-our-waters
https://www.dhs.gov/science-and-technology/news/2021/10/26/feature-article-how-autonomous-vessels-can-help-coast-guard-safeguard-our-waters
https://www.dhs.gov/science-and-technology/news/2021/12/02/feature-article-balance-power-building-resilient-electric-grid


 

 
 

ACADEMIC PARTNERSHIPS 
our vision for the future 

Five distinguished 
 minority serving  
 institutions—Texas A&M 
University Kingsville, 
University of the District of 
Columbia, Jackson State 
University, Tennessee 
State University, and 
University of Texas Rio 
Grande Valley—are ready 
to develop homeland 
security course content 
and to creatively engage 
students and faculty in 
research relevant to the complex challenges faced by DHS. 

Northeastern University will lead 
a new  Center of Excellence  
for Engineering Secure Environments 
from Targeted Attacks. 

https://www.dhs.gov/science-and-technology/news/2021/11/04/news-release-dhs-selects-northeastern-coe-engineering-secure-environments
https://www.dhs.gov/science-and-technology/news/2021/05/20/feature-article-cultivating-talented-diverse-rd-workforce-of-the-future
https://www.dhs.gov/science-and-technology/news/2021/05/20/feature-article-cultivating-talented-diverse-rd-workforce-of-the-future


S&T 2021 Year in Review 

These are just some of the achievements from 2021 that S&T 
made while advancing science and enhancing national security 

and there’s plenty more in store for 2022! 

Keep informed by following us on our website and social media. 

Scitech.dhs.gov 
@dhsscitech 

BACK TO START 

https://www.dhs.gov/science-and-technology
https://www.facebook.com/dhsscitech/
https://twitter.com/dhsscitech
https://www.linkedin.com/company/dhsscitech/
https://www.youtube.com/user/dhsscitech/
https://www.instagram.com/dhsscitech/
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