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T e c h N o t e 

The U.S. Department of Homeland Security 
(DHS) established the System Assessment and 
Validation for Emergency Responders (SAVER) 
Program to assist emergency responders 
making procurement decisions.  Located within 
the Science and Technology Directorate (S&T) 
of DHS, the SAVER Program conducts 
objective assessments and validations on 
commercially available equipment and systems, 
and develops knowledge products that provide 
relevant equipment information to the 
emergency responder community. 

SAVER Program knowledge products provide 
information on equipment that falls under the 
categories listed in the DHS Authorized 
Equipment List (AEL), focusing primarily on two 
main questions for the emergency responder 
community:  “What equipment is available?” 
and “How does it perform?”  These knowledge 
products are shared nationally with the 
responder community, providing a life- and 
cost-saving asset to DHS, as well as to Federal, 
state, and local responders. 

The SAVER Program is supported 
and executed by the National  
Urban Security Technology  
Laboratory (NUSTL), which  
also prepared this TechNote. 

For more information on this and other 
technologies, contact the SAVER Program by 
e-mail or visit the SAVER website. 
E-mail: saver@hq.dhs.gov 
Website: www.firstresponder.gov/SAVER 

Reference herein to any specific commercial 
products, processes, or services by trade 
name, trademark, manufacturer, or otherwise 
does not constitute or imply its endorsement, 
recommendation, or favoring by the 
U.S. Government.  Neither the 
U.S. Government nor any of its employees 
make any warranty, expressed or implied, 
including but not limited to the warranties of 
merchantability and fitness for a particular 
purpose for any specific commercial product, 

process, or service referenced herein. 
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Asset Tracking and Inventory Systems 
Emergency responder agencies are responsible for tracking important 
assets such as firearms, vehicles, evidence, tools, medical kits, and 
disaster relief supplies. Asset tracking and inventory (ATI) systems read 
information from labels or tags affixed to assets and help to manage 
information on item quantities, locations, personnel assignments, and 
maintenance needs. ATI software can run on an agency’s network or the 
cloud and can be accessed from computers, tablets, and smartphones. 
These programs integrate with barcode scanners, radio frequency 
identification (RFID) readers, global positioning system (GPS) receivers, 
and other hardware devices that can quickly read information tagged to 
an asset. Applications range from inventory management to real-time 
tracking of vehicles and other mobile assets.   

Reading Information Tagged to Assets 
ATI systems generally apply one or more of the following technologies to 
read information tagged to items. 

Barcodes 
Barcodes are machine-readable identification 
tags that encode alphanumeric characters. 
They are normally printed on a label and 
affixed to an item of property. One 
dimensional (1-D) barcodes use vertical bars 
and can store approximately 20 characters. 
Two dimensional (2-D) barcodes use 
graphical patterns and can store 1,000 
characters or more (Figure 1). 

Figure 1.  2-D Barcode 
Figure courtesy of 

Wikimedia Commons 

Barcode labels are inexpensive and can 
be quickly produced with barcode 
generating software and a printer. 
Labels are available that are resistant to 
sunlight, water, chemical solutions, and 
extreme changes in temperature. 
Information encoded on a barcode label 
cannot be updated, but a new label can 
easily be printed. Barcodes can be read 
by most smartphones (Figure 2) or by 
specialized barcode scanners that 
connect to a computing device. With a barcode scanner and appropriate 
ATI software, a large number of items (tools, evidence, etc.) can be 
inventoried quickly and inexpensively.  

Figure 2.  1-D Barcode 
Scanned by a Smartphone 
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RFID Asset Tracking 
RFID asset tracking is accomplished through radio frequency (RF) waves 
transmitted between an RFID property tag and an RFID reader. An RFID tag 
contains an antenna that receives and transmits RF signals and an integrated 
circuit that stores and processes data. RFID tags can be either active or passive. 
An active tag contains an internal battery that allows it to transmit its signal 
either at regular intervals (beacon tag) or when in range of a powered RFID 
reader (transponder tag). Active tags are larger and more expensive than 
passive tags (Figure 3), and have a battery which may have to be replaced after 
several years. They have a transmission range of up to 300 feet and can store 
about 32 kilobytes of data. Passive tags do not have an internal power source. 
Instead, they receive the energy needed to transmit from the RF waves they 
receive from an RFID reader. The signal from the reader activates the tag and 
provides enough energy for the tag to transmit data in response. Passive tags are 
much less expensive, but have a greatly reduced transmission range of about 10 
feet. Both active and passive RFID tags are available in read-only and writeable formats.  

Figure 3.  Active RFID Tag 
(Top) Compared with 

Passive RFID Tag (Bottom) 
Figure courtesy of 

AtlasRFIDstore.com 

RFID systems can be used for ATI in a variety of ways. Since items do not have to be within line of sight of a 
reader, and multiple items can be scanned simultaneously, all tagged items in an enclosed kit can be inventoried 
quickly without opening the container. RFID readers can be placed at doorways to track equipment movement 
in and out of an area. Alarms can be configured when an item passes a reader or when an item is no longer 
within range of a reader. Equipment with writeable RFID tags can contain updated maintenance and calibration 
data. In addition, RFID tags on badges can be used to authenticate personnel during an emergency response.       

GPS Receivers 
A GPS receiver that can integrate into an item of equipment can determine the precise location of the item and 
report its location at regular intervals. GPS receivers determine their latitude and longitude by receiving 
information from multiple satellites. Passive-tracking GPS systems log data and determine where the system 
has been once the data has been downloaded and analyzed. Active-tracking GPS systems transmit data 
wirelessly to a computer that can monitor the present location, direction, and speed of the item. GPS tracking 
systems are generally used for monitoring vehicles and other large mobile assets. 

ATI Software Features 
There is a wide variety of ATI software that can integrate with one or more of these tag-reading technologies. 
ATI programs provide a database that stores asset data along with associated information, allowing agency 
managers to know what equipment they have, where it is located, who it is assigned to, when it will be returned, 
and when it needs maintenance. Missing assets can be discovered prior to deploying in an emergency response 
situation by scanning for critical items with an RFID reader or barcode scanner. E-mail notifications can be 
configured to give advanced notice of maintenance or calibration due dates or to alert managers when 
equipment has not been returned on time. Reports giving the maintenance history, location history, and chain of 
custody of items can quickly be generated for audit trails. Funding sources can be linked to an asset, and notices 
of contracts expiring or new grant funding available can be configured. Some ATI programs track and manage 
general equipment (any item that can be tagged), while others are specific to such items as tools, instruments, or 
vehicles. The price of ATI software depends on the complexity of the application, the size of the database 
needed, the number of users, and other factors.  
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A TechNote and Market Survey Report on Barcode Reading and Printing Equipment is available on the SAVER website. 
– The RFID Journal is an indendent media company that reports on RFID news and applications: http://www.rfidjournal.com 
– The U.S. Coast Guard provides general information on GPS technology: http://www.navcen.uscg.gov/?pageName=gpsmain 
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