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FOREWORD 

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.  The SAVER Program mission 
includes: 

• 

 

Conducting impartial, practitioner-relevant, operationally oriented assessments and 
validations of emergency response equipment; and 

• Providing information, in the form of knowledge products, that enables 
decision-makers and responders to better select, procure, use, and maintain emergency 
response equipment. 

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 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 by a network of Technical Agents who perform assessment 
and validation activities.  As a SAVER Program Technical Agent, the Space and Naval Warfare 
Systems Center (SPAWARSYSCEN) Atlantic has been tasked to provide expertise and analysis 
on key subject areas, including communications, sensors, security, weapon detection, and 
surveillance, among others.  In support of this tasking, SPAWARSYSCEN Atlantic developed 
this report to provide emergency responders with information obtained from an operationally 
oriented assessment of commercially available ruggedized tablets, which fall under AEL 
reference number 04HW-01-HHCD titled Computing Device, Handheld. 

Visit the SAVER website on First Responder.gov (http://www.firstresponder.gov/SAVER) for 
more information on the SAVER Program or to view additional reports on ruggedized tablets or 
other technologies.

http://www.firstresponder.gov/SitePages/Technology/TechnologyRD.aspx?Subject=Saver
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POINTS OF CONTACT 

SAVER Program 
U.S. Department of Homeland Security 
Science and Technology Directorate 
OTE Stop 0215 
245 Murray Lane 
Washington, DC 20528-0215 

E-mail: saver@hq.dhs.gov 
Website: http://www.firstresponder.gov/SAVER 

 

Space and Naval Warfare Systems Center Atlantic 
Advanced Technology and Assessments Branch 
P.O. Box 190022 
North Charleston, SC 29419-9022 

E-mail: ssc_lant_saver_program.fcm@navy.mil 

mailto:saver@hq.dhs.gov
http://www.firstresponder.gov/SitePages/Technology/TechnologyRD.aspx?Subject=Saver
mailto:ssc_lant_saver_program.fcm@navy.mil


 

iii 

TABLE OF CONTENTS 

Foreword .......................................................................................................................................... i 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Points of Contact ............................................................................................................................. ii

Executive Summary ........................................................................................................................ v

1. Introduction ............................................................................................................................... 1

1.1 Evaluator Information ....................................................................................................... 1

1.2 Assessment Products ......................................................................................................... 1

2. Evaluation Criteria .................................................................................................................... 3

3. Assessment Methodology ......................................................................................................... 5

3.1 Phase I/Specification Assessment ..................................................................................... 5

3.2 Phase II/Operational Assessment ...................................................................................... 5

3.2.1 Setup Scenario ....................................................................................................... 5

3.2.2 Crash Investigation Scenario ................................................................................. 5

3.2.3 Playback Scenario .................................................................................................. 7

3.3 Data Gathering and Analysis ............................................................................................ 7

4. Assessment Results ................................................................................................................... 8

4.1 Panasonic Corporation of America Toughpad® FZ-G1 Tablet PC ................................. 12

4.2 Xplore Technologies Inc. iX104C5 DMSR LTE Tablet ................................................ 14

4.3 MobileDemand xTablet® T1200 ..................................................................................... 16

4.4 DT Research Inc. DT315CT ........................................................................................... 18

5. Summary ................................................................................................................................. 19

Appendix A. Evaluation Criteria Considerations .................................................................... A-1

Appendix B. Assessment Scoring Formulas ........................................................................... B-1

Appendix C. Ingress Protection (IP) Rating ........................................................................... C-1



 

iv 

LIST OF TABLES 

Table 1-1.  Evaluator Information .................................................................................................. 1 

 

 

 

 

 

 

Table 1-2.  Assessed Products ........................................................................................................ 2

Table 2-1.  Evaluation Criteria ........................................................................................................ 4

Table 4-1.  Assessment Results ...................................................................................................... 8

Table 4-2.  Criteria Ratings ............................................................................................................. 9

Table 4-3.  Key Specifications ...................................................................................................... 10

Table 5-1.  Product Advantages and Disadvantages ..................................................................... 20

LIST OF FIGURES 

Figure 3-1.  Interviewing Driver ..................................................................................................... 6 

 

 

 

Figure 3-2.  Operating Tablet with Gloves ..................................................................................... 6

Figure 3-3.  One-Dimensional and Two-Dimensional Barcodes .................................................... 6

Figure 3-4.  Test Driver’s License Magnetic Stripe ....................................................................... 6

 



Ruggedized Tablets Assessment Report 

v 

EXECUTIVE SUMMARY 

Ruggedized tablets are mobile computing devices that are able to withstand various 
environmental and hazardous conditions and rough handling, making them suitable for use by 
law enforcement in field operations.  In August 2013, the System Assessment and Validation for 
Emergency Responders (SAVER) Program conducted an operationally oriented assessment of 
ruggedized tablets running the Microsoft® Windows® 8 operating system. 

Four ruggedized tablets were assessed by law enforcement personnel.  The criteria and scenarios 
used in this assessment were derived from the results of a focus group of law enforcement 
personnel with experience using ruggedized tablets.  The assessment addressed 19 evaluation 
criteria in two SAVER categories: Capability and Usability.  The overall results of the 
assessment are highlighted in the following table. 

Product Overall Score O
ve

ra
ll 

U
sa

bi
lit

y 

C
ap

ab
ili

ty
 

Panasonic Corporation of  
North America 
Toughpad® FZ-G1 Tablet PC 

 

3.4 3.5 3.3 

Xplore Technologies Inc. 
iX104C5 DMSR LTE Tablet 3.2 3.1 3.4 

MobileDemand 
xTablet® T1200 3.2 3.0 3.3 

DT Research Inc. 
DT315CT 2.7 3.0 2.4 

 
 
 
Lower 

 
 

Higher 
   

 

0 1 2 3 4 5 
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1. INTRODUCTION 

Ruggedized tablets are mobile computing devices that are able to withstand various 
environmental and hazardous conditions and rough handling, making them suitable for use by 
law enforcement in field operations.  In August 2013, the System Assessment and Validation for 
Emergency Responders (SAVER) Program conducted an operationally oriented assessment of 
ruggedized tablets running the Microsoft® Windows® 8 operating system.  The purpose of this 
assessment was to obtain information on ruggedized tablets that will be useful in making 
operational and procurement decisions.  The activities associated with this assessment were 
based on recommendations from a focus group of emergency responders with experience using 
ruggedized tablets. 

1.1 Evaluator Information 
Five law enforcement personnel from various jurisdictions and with experience using ruggedized 
tablets were selected to be evaluators for the assessment.  Evaluator information is listed in 
Table 1-1.  The evaluators’ experience with ruggedized tablets, combined with their experience 
in law enforcement, provided meaningful results for this assessment.  Prior to the assessment, 
evaluators signed a nondisclosure agreement, conflict of interest statement, and photo release 
form. 

Table 1-1.  Evaluator Information 

Evaluator Years of 
Experience State 

Police Department—Surveillance Agent 20+ VA 

Sheriff’s Office—Internal Affairs Investigator 16-20 SC 

Sheriff’s Office—Lead Technician 11-15 CA 

Police Department—Corporal 11-15 TX 

Police Department—Electronic Surveillance Technician 0-5 NC 

1.2 Assessment Products 
Four products were selected and acquired for the assessment based on market research and the 
focus group’s recommendations.  The products selected for assessment were chosen because 
they were the only ruggedized tablets on the market that could be shipped with the Microsoft 
Windows 8 operating system pre-loaded on them at the time of the assessment.  All tablets 
selected for assessment are considered ruggedized because they are resistant to water, dust, and 
shock. 
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Table 1-2 presents the products that were assessed. 

Table 1-2.  Assessed Products 

Vendor Product Product Image 

DT Research Inc. DT315CT 

 

MobileDemand xTablet® T1200 

 

Panasonic Corporation of 
North America 

Toughpad® FZ-G1 
Tablet PC 

 

Xplore Technologies Inc. iX104C5 DMSR LTE 
Tablet 
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2. EVALUATION CRITERIA 

The SAVER Program assesses products based on criteria in five established categories: 

• 

 

 

 

 

Affordability groups criteria related to life-cycle costs of a piece of equipment or 
system; 

• Capability groups criteria related to the power, capacity, or features available for a 
piece of equipment or system to perform or assist the responder in performing one or 
more relevant tasks; 

• Deployability groups criteria related to the movement, installation, or implementation 
of a piece of equipment or system by responders at the site of its intended use; 

• Maintainability groups criteria related to the maintenance and restoration of a piece 
of equipment or system to operational condition by responders; and 

• Usability groups criteria related to the quality of the responders’ experience with the 
operational employment of a piece of equipment or system.  This includes the relative 
ease of use, efficiency, and overall satisfaction of the responders with the equipment 
or system. 

The focus group of law enforcement personnel met in January 2013 and identified 22 evaluation 
criteria within four SAVER categories: Capability, Deployability, Maintainability, and Usability.  
They assigned a weight for each criterion’s level of importance on a scale of 1 to 5, with 1 being 
somewhat important and 5 being of utmost importance.  The SAVER categories were assigned a 
percentage to represent each category’s importance relative to the other categories. 

Products were assessed against 19 evaluation criteria.  Three criteria recommended by the focus 
group were not assessed.  The docking criterion was not assessed because multiple third-party 
solutions are available.  The power options criterion was not assessed because the majority of the 
tablets did not feature hot-swappable batteries or multiple battery options available from the 
vendor; however, comments on battery replacement were collected from evaluators.  The 
technical support criterion was not assessed because agencies have varying needs so it was 
decided that the hours and methods of technical support would be provided as information only.  
Since all of the criteria from the Deployability and Maintainability categories were omitted from 
the assessment, their weights of 10 percent each were evenly distributed to the weights of the 
remaining two categories.  Table 2-1 presents the evaluation criteria and their associated weights 
as well as the percentages assigned to the SAVER categories for this assessment.  Refer to 
Appendix A for evaluation criteria considerations. 
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Table 2-1.  Evaluation Criteria 

SAVER CATEGORIES 

Usability Capability Deployability Maintainability 

Overall Weight 
50% 

Overall Weight 
50% 

Not Assessed Not Assessed 

Evaluation Criteria 

Durability Connectivity Docking Power Options 

Weight: 5 Weight: 5 Not Assessed Not Assessed 
    Processing 

Performance Ports 
 

Technical Support 

Weight: 5 Weight: 5 Not Assessed 
    

Display Memory   

Weight: 4 Weight: 4   
    

Touch Screen Battery Runtime   

Weight: 4 Weight: 4   
    

Barcode Reader Storage Capacity   

Weight: 4 Weight: 3   
    Magnetic Stripe 

Reader Camera   

Weight: 4 Weight: 3   
    

Ergonomics Microphone   

Weight: 3 Weight: 3   
    

Video Playback Location Tracking   

Weight: 3 Weight: 3   
    

Audio Playback Accessories and 
Options   

Weight: 3 Weight: 2   
    Operating 

Temperature Range    

Weight: 2    
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3. ASSESSMENT METHODOLOGY 

The products were assessed over 4 days.  On the first day of the assessment, a subject matter 
expert (SME) and facilitators presented a safety briefing and an overview of the assessment 
process, procedures, and schedule to the evaluators.  Each product was then assessed in two 
phases: (1) specification assessment and (2) operational assessment. 

3.1 Phase I/Specification Assessment 
During the specification assessment, evaluators assessed each product based on vendor-provided 
information and specifications.  Product information was confirmed by vendors prior to the 
assessment. 

3.2 Phase II/Operational Assessment 
During the operational assessment, evaluators assessed each product based on their hands-on 
experience using the product after becoming familiar with its proper use, capabilities, and 
features.  The SME and facilitators assisted the evaluators with product familiarization, and 
evaluators had access to the reference material included with each product.  The ruggedized 
tablets were assessed in three scenarios: (1) setup, (2) crash investigation, and (3) playback.  
Evaluators used the ruggedized tablets one at a time and completed the assessment worksheets 
for each product before assessing the next product. 

3.2.1 Setup Scenario 
During the setup scenario, evaluators observed the locations of ports on the tablet and removed 
and replaced the tablet’s battery.  Evaluators assessed the tablet’s display in low light as well as 
in direct sunlight, observing the tablet’s ability to auto-adjust to different lighting conditions and 
making manual adjustments to the tablet’s brightness settings.  In both lighting conditions, 
evaluators viewed various websites, an incident report, and videos previously saved on the tablet.  
In addition, evaluators observed the location(s) and number of cameras on the tablet.  In 
low-light conditions, evaluators used the tablet’s rear-facing camera to take a photo and 
10-second video of their assessment workbooks before panning the surroundings.  If the tablet 
had an integrated flash or LED light, it was used while taking an additional photo and 10-second 
video. 

3.2.2 Crash Investigation Scenario 
In the crash investigation scenario, evaluators simulated the investigation of a two-vehicle crash. 
They interviewed both drivers and recorded a video of each conversation for 15 seconds using 
the tablet’s rear-facing camera and internal microphone, as shown in Figure 3-1.  Then, 
evaluators put on leather search gloves, launched the camera application, and took a photo of the 
crash scene to assess whether each tablet could be operated while wearing gloves (Figure 3-2). 
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Figure 3-1.  Interviewing Driver Figure 3-2.  Operating Tablet with Gloves 

Evaluators turned off the tablet, removed their gloves, and attached both the barcode reader and 
the magnetic stripe reader to the tablet.  If both could not be connected at the same time, they 
were attached one at a time.  Then, using the respective applications, evaluators scanned various 
barcodes printed on a sheet of paper (Figure 3-3) and a test driver’s license featuring a magnetic 
stripe (Figure 3-4). 

Next, evaluators opened and completed the highlighted fields in the incident report.  They also 
utilized the tablet’s camera and GPS capabilities to further document the scene of the accident in 
the incident report without closing any of the previously opened applications.  The accuracy of 
the GPS module was assessed by evaluators using the mapping application while standing at a 
predetermined location. 

Throughout this scenario, evaluators noted the screen’s responsiveness to touch; if the tablet’s 
processing performance was impacted by running multiple applications; the screen’s resistance 
to fingerprints; and how easily the tablet could be held and operated. 

 

Figure 3-3.  One-Dimensional and 
Two-Dimensional Barcodes 

 

Figure 3-4.  Test Driver’s License Magnetic 
Stripe 
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3.2.3 Playback Scenario 
During the playback scenario, evaluators reviewed the audio, video, and images captured by each 
tablet during the setup and crash investigation scenarios.  Audio, video, and image playback 
occurred on the tablet, with and without headphones.  In addition, evaluators used each tablet to 
review audio, video, and images captured by another source.  Next, evaluators assessed each 
tablet’s overall ruggedness by visually inspecting the tablet and the sturdiness of its buttons.  
Lastly, the SME transferred the audio, video, and images captured by all tablets to a laptop 
connected to a television for display and review by the evaluators. 

3.3 Data Gathering and Analysis 
Each evaluator was issued an assessment workbook that contained vendor-provided information 
and specifications, assessment procedures, and worksheets for recording criteria ratings and 
comments.  Evaluators used the following 1 to 5 scale to rate each product: 

1. 
 
 
 
 

Meets none of my expectations for this criterion; 

2. Meets some of my expectations for this criterion; 

3. Meets most of my expectations for this criterion; 

4. Meets all of my expectations for this criterion; and 

5. Exceeds my expectations for this criterion. 

Criteria that were rated multiple times throughout the assessment were assigned final overall 
ratings by the evaluators.  Facilitators captured advantages and disadvantages for the assessed 
products as well as general comments on the ruggedized tablets assessment and the assessment 
process.  Once assessment activities were completed, evaluators had an opportunity to review 
their criteria ratings and comments for all products and make adjustments as necessary. 

At the conclusion of the assessment activities, an overall assessment score, as well as category 
scores and criteria scores, were calculated for each product using the formulas referenced in 
Appendix B.  In addition, evaluator comments for each product were reviewed and summarized 
for this assessment report. 
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4. ASSESSMENT RESULTS 

Overall scores for the assessed products ranged from 2.7 to 3.4.  Table 4-1 presents the overall 
assessment score and category scores for each product.  Products are listed in order from highest 
to lowest overall assessment score throughout this section.  Calculation of the overall score uses 
the raw scores for each category, prior to rounding; products with the same rounded overall score 
are in order based on the raw data. 

Table 4-1.  Assessment Results 

Product Overall Score O
ve

ra
ll 

U
sa

bi
lit

y 

C
ap

ab
ili

ty
 

Panasonic Corporation of  
North America 
Toughpad® FZ-G1 Tablet PC 

 

3.4 3.5 3.3 

Xplore Technologies Inc. 
iX104C5 DMSR LTE Tablet 3.2 3.1 3.4 

MobileDemand 
xTablet® T1200 3.2 3.0 3.3 

DT Research Inc. 
DT315CT 2.7 3.0 2.4 

 
 
 
Lower 

 
 

Higher 
   

Table 4-2 presents the criteria ratings for each product.  The ratings are graphically represented 
by colored and shaded circles.  A green, fully shaded circle represents the highest rating.  Refer 
to Appendix A for evaluation criteria considerations.  

0 1 2 3 4 5 
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Table 4-2.  Criteria Ratings 

KEY 

    

Lowest 
Rating  

Highest 
Rating 

0     1     2     3     4 

Category Evaluation Criteria 

Toughpad® 
FZ-G1 

Tablet PC 

iX104C5 
DMSR 
LTE 

Tablet 
xTablet® 

T1200 DT315CT 

Usability 

Durability 3 3 3 1 

Processing Performance 3 2 2 1 

Display 3 2 2 2 

Touch Screen 3 2 2 1 

Barcode Reader 2 1 2 3 

Magnetic Stripe Reader 2 2 1 3 

Ergonomics 3 2 1 2 

Video Playback 3 3 2 2 

Audio Playback 2 2 2 3 

Operating Temperature Range 3 4 3 1 

Capability 

Connectivity 2 2 2 1 

Ports 2 3 2 2 

Memory 3 3 4 2 

Battery Runtime 3 3 4 2 

Storage Capacity 4 4 2 3 

Camera 2 1 2 0 

Microphone 1 1 1 0 

Location Tracking 3 2 2 1 

Accessories and Options 3 3 2 3 

Table 4-3 presents vendor-provided key specifications for the assessed products.  All of the 
ruggedized tablets featured the Microsoft Windows 8 operating system, an integrated GPS 
module, a user-replaceable battery, integrated Bluetooth®, integrated Wi-Fi®, and a screen size of 
approximately 10 inches.  A vehicle docking station or powered cradle as well as a vehicle 
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power adapter/charger are available for all tablets.  All tablets are also available with the 
Microsoft® Windows® 7 operating system and extended warranty options. 

Table 4-3.  Key Specifications 

Key Specification 
Toughpad® FZ-
G1 Tablet PC 

iX104C5 DMSR 
LTE Tablet xTablet® T1200 DT315CT 

MSRP $3,098 $6,600 $3,634 $2,610 

Warranty Duration 3 years 3 years 1 year 1 year 

Dimensions 10.6x7.4x0.8 
inches 

11.2x8.3x1.6 
inches 

11.2x8.7x1.7 
inches 

10.2x8.3x0.8 
inches 

Weight 2.5 pounds 5.4 pounds 4.8 pounds 2.7 pounds 

Screen Size 10.1 inches 10.4 inches 10.4 inches 9.7 inches 

Type and Number of 
Ports 

• One USB 3.0 port 
• One audio-out 

jack 
• One HDMI (Type 

A) port 

• One Ethernet port 
• Two USB 2.0 

ports 
• One audio-out 

jack 
• One microphone 

port 
• One microSD and 

SIM port 
• One VGA port 
• Two pin and pad 

expansion ports 

• One Ethernet port 
• Two USB 3.0 

ports 
• One mini USB 

port 
• One audio-out 

jack 
• One SD card slot 
• One Smartcard® 

reader 

• One USB 2.0 port 
• One audio-out 

jack 
• One microphone 

port 
• One SD port 
• One half-slot 

Smartcard reader 

Processor Intel® Core™ i5 
vPro™ 1.9 GHz 
(up to 2.9 GHz 

with Turbo Boost) 

Intel Core i7 
620UE 

1.06 GHz 
(up to 2.13 GHz 

with Turbo Boost) 

Intel Core 
i5-3427U 1.8 GHz 

(up to 2.8 GHz 
with Turbo Boost) 

Intel Atom™ Dual 
Core 1.86 GHz 

Data Storage Capacity 128 GB 160 GB 64 GB 64 GB 

Maximum Onboard Data 
Storage Capacity 

256 GB 320 GB 128 GB 256 GB 

Type and Amount of 
RAM 

Type not provided 
4 GB 

DDR3 SDRAM 
8 GB 

DDR3 SDRAM 
8 GB 

Type not provided 
4 GB 

Maximum Amount of 
RAM 

8 GB 8 GB 16 GB 4 GB 

Security Features • Password security 
• Kensington™ 

cable lock slot 
• Computrace® 

theft protection 
agent 

• Biometrics/ 
Fingerprint reader 

• Trusted Platform 
Module (TPM) 

• Kensington cable 
lock slot 

• Intel Anti-Theft 
• Computrace theft 

protection agent 

• Microsoft 
BitLocker 

• Windows 
Defender® 
anti-virus 
application 

• Virtual Private 
Network (VPN) 

• TPM 
• Encryption 
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Key Specification 
Toughpad® FZ-
G1 Tablet PC 

iX104C5 DMSR 
LTE Tablet xTablet® T1200 DT315CT 

Cellular Carriers Sprint and Verizon AT&T No internal 
connectivity 

options; connects 
to carriers with 

USB modems that 
fit into expansion 

module 

AT&T 

Mobile Broadband1 3G 4G LTE Dictated by USB 
modem 

3G 

Accessories and Options • Long-life battery 
pack 

• Rotating hand 
strap 

• Various 
ToughMate® G1 
cases 

• Tether 
• Screen protector 

• Desktop docking 
station 

• Various hand 
straps 

• Various carrying 
cases 

• Screen protector 

• Desktop docking 
station 

• External battery 
charger 

• 2-point shoulder 
strap 

• Ruggedized 
keyboard 

• Desktop docking 
station 

• Protective rubber 
grips set 

• Carrying case 
with compact 
USB keyboard 

• Mini USB 
keyboard 

• Shoulder strap 
Continuous-Use Battery 
Runtime 

8.0 hours 6.5 hours 11.5 hours 4.0 hours 

Battery Charge Time 2.5 hours Information not 
provided 

Information not 
provided 

Information not 
provided 

Operating Temperature 14° to 122°F -30° to 140°F -4° to 140°F 41° to 95°F 

Storage Temperature Information not 
provided 

-60° to 160°F -22° to 160°F -4° to 140°F 

Ingress Protection (IP) 
Rating2 

IP65 IP67 IP65 IP54 

Impact Resistance Drop tested to 
4 feet 

26 drops each 
while system is 

operating: 
4 feet to concrete; 
7 feet to plywood 

over concrete 

26 drops to 
plywood over 
concrete from 

5 feet 

Drop tested to 
3 feet 

Decontamination Information not 
provided 

Can be cleaned 
with any lens 

cleaner, including  
isopropyl alcohol 

Information not 
provided 

Wipe clean with 
dry screen cleaning 

cloth 

Scratch-Resistant Screen Information not 
provided 

Yes Yes Yes 

Notes: 
1Mobile broadband options change often.  Information on the latest mobile broadband options is available on vendor websites. 
2See Appendix C for information on IP ratings. 
MSRP—manufacturer’s suggested retail price (as assessed) 
DDR3 SDRAM—double data rate type three synchronous dynamic RAM 
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4.1 Panasonic Corporation of America Toughpad® FZ-G1 Tablet PC 
The Toughpad FZ-G1 Tablet PC received an overall 
assessment score of 3.4 and costs $3,098 as assessed.  A 
capacitive stylus, an external magnetic stripe reader, an 
integrated barcode reader, an AC power adapter/charger, 
and a 3-year warranty are included with purchase.  The 
tablet also features a front-facing 720p webcam and a 
rear-facing 3.0 megapixel camera as well as a 
user-configurable LED light. 

The following sections, broken out by SAVER category, 
summarize the assessment results. 

Usability 
The Toughpad FZ-G1 Tablet PC received a Usability score of 3.5.  The following information is 
based on evaluator comments: 

• 

 

 

 

 

 

 

 

 

The tablet felt durable and appeared rugged.  It had sturdy buttons on the front that 
worked well.  The perimeter of the tablet was also equipped with rubber bumpers, and 
the ports were protected with plastic dust covers that snapped in place.  In addition, the 
IP rating is good, although a waterproof tablet is preferred.  The 4-foot drop seems 
reasonable for most real world scenarios, but the manufacturer should provide 
information regarding the surface (e.g., concrete, plywood) the tablet was dropped on, 
how the tablet can be cleaned, and if the tablet has a scratch-resistant screen; 

• The tablet operated smoothly and remained responsive to input with multiple 
applications running and when switching between applications; 

• The display was sharp, clear, and easy to see in most lighting conditions, and the 
automatic brightness adjusted quickly.  However, the display was somewhat difficult 
to see in direct sunlight.  The display resisted fingerprints very well and remained 
clean throughout use; 

• The capacitive touch screen was responsive to the user’s finger and stylus; 

• The tablet was lightweight and its overall size made it easy to hold and operate, even 
though it did not have a hand strap.  However, navigating the screen with gloves on 
was a little difficult; 

• Video played back on the tablet was clear and played smoothly; 

• The operating temperature range meets expectations since it covers most 
environments; 

• The integrated barcode reader scanned most of the barcodes during the assessment.  It 
was located on the side of the tablet, which some evaluators found difficult to use; 

• The external magnetic stripe reader plugged into the USB port.  An integrated 
magnetic stripe reader is preferred; and 
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• Audio playback on the tablet was clear; however, the internal speaker was located on 
the back of the tablet, making it difficult to hear while viewing the screen.  Audio was 
much louder with the use of headphones. 

Capability 
The Toughpad FZ-G1 Tablet PC received a Capability score of 3.3.  The following information 
is based on evaluator comments: 

• 

 

 

 

 

 

 

 

 

 

The data storage capacity is very good as well as its expansion options; 

• The amount of RAM on the tablet is sufficient, and the ability to expand is appealing; 

• The battery runtime is long enough to last a typical shift; 

• Battery replacement was easy and did not require tools; 

• The integrated GPS module provided accurate location information and tracked 
movement well; 

• The amount of items included with purchase is good, and there are a variety of options 
available for an additional cost; 

• Although Bluetooth and Wi-Fi connectivity are supported, additional cellular carriers 
and a 4G LTE mobile broadband option are preferred; 

• Some evaluators did not like the locations of the ports, and additional ports, such as 
another USB port, are preferred; 

• Cameras are well placed.  Overall, the image quality of the videos was good, both with 
and without the LED light.  However, the video recorded by the rear-facing camera 
appeared jumpy if the tablet was moved while recording.  The images were clear, 
although well-shaded areas appeared very dark in the images; and 

• The microphone is located on the front of the tablet.  Therefore the person facing the 
screen was heard loud and clear on recorded audio; however, it was very difficult to 
hear the person being interviewed.  In addition, a slight humming noise was heard 
during playback. 
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4.2 Xplore Technologies Inc. iX104C5 DMSR LTE Tablet 
The iX104C5 DMSR LTE Tablet received an overall 
assessment score of 3.2 and costs $6,600 as assessed.  A 
capacitive stylus, an external magnetic stripe reader, an 
external barcode reader, an integrated 
biometrics/fingerprint reader, an AC power 
adapter/charger, a hand strap, and a 3-year warranty are 
included with purchase.  The tablet also features a rear-
facing 3.0 megapixel camera. 

The following sections, broken out by SAVER category, 
summarize the assessment results. 

Usability 
The iX104C5 DMSR LTE Tablet received a Usability score of 3.1.  The following information is 
based on evaluator comments: 

• 

 

 

 

 

 

 

 

The operating temperature range is impressive, meeting or exceeding what may be 
encountered in most environments; 

• The tablet felt durable and appeared extremely rugged.  It had sturdy, recessed buttons 
that worked well.  The tablet was also equipped with rubber bumpers on its corners 
and handle, and the ports were protected with plastic dust covers that snapped in place.  
In addition, the IP rating is great.  It is good that the tablet was operating during the 
drop test, and the 4-foot drop seems reasonable for most real world scenarios.  It is 
also beneficial that the tablet can be cleaned with any lens cleaner; 

• Video played back on the tablet was clear and played smoothly; 

• The tablet did an adequate job running multiple applications simultaneously.  Its 
processing performance seemed a little slow, although this may have been due to the 
responsiveness of the touch screen and not a processing issue; 

• The display was clear and easy to see in all lighting conditions once the brightness was 
manually adjusted.  The tablet did not feature an automatic brightness control, which 
is preferred.  In addition, the display was not very resistant to fingerprints and required 
regular cleaning; 

• The capacitive touch screen was fairly responsive using the stylus but less responsive 
using a finger.  Some actions required multiple tries before the tablet responded to 
touch; 

• The external magnetic stripe reader plugged into the USB port.  An integrated 
magnetic stripe reader is preferred; 

• The tablet featured a keypad with buttons, and operation of the tablet was possible 
while wearing gloves.  However, the tablet was large and heavy, which could be a 
factor during prolonged field use.  In addition, the location of the camera required the 
user to hold the tablet in an awkward position to avoid blocking the camera when 
recording video; 

 



Ruggedized Tablets Assessment Report 

15 

• 

 

Audio playback on the tablet was clear using the built-in speaker and even better using 
the headphones; however, feedback was sometimes evident in recorded audio; and 

• The external barcode reader plugged into the USB port.  It scanned all of the barcodes 
during the assessment; however, its large size made it difficult to hold while also 
holding the tablet. 

Capability 
The iX104C5 DMSR LTE Tablet received a Capability score of 3.4.  The following information 
is based on evaluator comments: 

• 

 

 

 

 

 

 

 

 

 

The data storage capacity is great as well as its expansion options; 

• It was beneficial that the tablet had multiple USB ports, and most of the ports were in 
good locations when the tablet was used in portrait configuration.  However, the tablet 
was difficult to hold when it was rotated to landscape configuration and devices were 
plugged into the ports.  In addition, the SD port was difficult to access because it was 
located under the battery; 

• The amount of RAM on the tablet is good; 

• The battery runtime is adequate but a longer runtime is preferred; 

• Battery replacement was easy and did not require tools; 

• The amount of items included with purchase is good, and there are a variety of options 
available for an additional cost; 

• Although this tablet supports Bluetooth and Wi-Fi connectivity and is compatible with 
4G LTE mobile broadband, additional cellular carriers are preferred; 

• The integrated GPS module provided accurate location information and did an 
acceptable job of tracking movement; 

• Images were clear and focused with the proper color detail; however, video appeared 
grainy and sometimes out of focus.  In addition, the tablet did not have a front-facing 
camera, and the rear-facing camera was poorly placed since it was easily covered by 
the user’s hand when the tablet was held in landscape configuration.  The tablet did 
not feature a flash or an LED light for taking photos or videos in low light; and 

• The microphone was located on the front of the tablet so the person facing the screen 
was heard loud and clear on recorded audio; however, it was very difficult to hear the 
person being interviewed.  Feedback and excessive wind noise was evident in the 
audio when reviewing recorded video. 
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4.3 MobileDemand xTablet® T1200 
The xTablet T1200 received an overall assessment 
score of 3.2 and costs $3,634 as assessed.  A resistive 
stylus, an integrated barcode reader, an AC/DC power 
adapter/charger, a hand strap, a briefcase handle, a 
4-point shoulder strap, and a 1-year warranty are 
included with purchase.  The tablet also features a 
front-facing 1.3 megapixel camera and a rear-facing 
5.0 megapixel camera as well as a user-configurable 
LED flash.  At a cost of $3,534, the xTablet T1200 is 
available with an integrated magnetic stripe reader 
instead of the integrated barcode reader. 

The following sections, broken out by SAVER 
category, summarize the assessment results. 

Usability 
The xTablet T1200 received a Usability score of 3.0.  The following information is based on 
evaluator comments: 

• 

 

 

 

 

 

 

 

The operating temperature range is impressive, meeting or exceeding what may be 
encountered in most environments; 

• The tablet felt durable and appeared rugged.  It had sturdy buttons that worked well.  
In addition, the IP rating is good, although, a waterproof tablet is preferred.  The drop 
height is reasonable, but dropping the tablet directly on concrete is preferred.  The 
manufacturer should provide information on how the tablet can be cleaned; 

• The tablet did an adequate job running multiple applications simultaneously; however, 
it was a little slow to respond when switching between applications; 

• The display was clear and bright; however, the tablet’s automatic brightness 
adjustment did not work properly and manual brightness adjustments were necessary 
for optimal viewing, especially in direct sunlight.  The display was not very resistant 
to fingerprints and required regular cleaning; 

• The resistive touch screen was fairly responsive using either a finger or the stylus.  
However, working on the extreme edges of the screen, such as closing a dialog box by 
selecting the “X” in the corner of the screen, was more difficult than working 
elsewhere on the screen, especially when using a finger instead of the stylus; 

• The integrated barcode reader scanned most of the barcodes during the assessment.  
There was a dedicated button that operated the barcode reader.  The handle sometimes 
interfered with using the barcode reader, which was located on the side of the tablet. 

• Video played back on the tablet was good quality and played smoothly; however, 
when scrolling through videos, they automatically started playing, which was 
considered negative; 

• Audio playback on the tablet was clear with good volume using the built-in speaker 
and even better using the headphones; 
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• 

 

The tablet did not feature an integrated or external magnetic stripe reader; however, a 
universal USB magnetic stripe reader was used.  An integrated magnetic stripe reader 
is preferred; and 

• The tablet featured a keypad with buttons that were too small and close together.  
Operation was possible while wearing gloves but sometimes several attempts were 
required to launch an application from the touch screen.  In addition, the tablet was 
heavy, which could be a factor during prolonged field use, although the hand strap on 
the back of the tablet made it easier to hold.  The location of the Wi-Fi module on the 
back of the tablet made it difficult to lay the tablet flat on a surface. 

Capability 
The xTablet T1200 received a Capability score of 3.3.  The following information is based on 
evaluator comments: 

• 

 

 

 

 

 

 

 

 

 

The amount of RAM on the tablet is good, and its expansion options are great; 

• The battery runtime is great, exceeding the time of a typical shift; 

• Battery replacement was easy and did not require tools; 

• Although Bluetooth and Wi-Fi connectivity are supported, the tablet has no integrated 
mobile broadband capability; 

• Some evaluators did not like the locations of the ports.  Additional ports, such as 
another USB port, are preferred; 

• The data storage capacity is good as well as its expansion options, although a higher 
maximum is preferred; 

• The camera captured good quality images and compensated well for a variety of 
lighting conditions.  However, the tablet’s flash did not always work properly, and the 
camera did not remain focused on an object when video was captured in bright 
sunlight.  Overall, the location of the rear-facing camera on the tablet was good; 
however, the handle sometimes blocked the camera; 

• The integrated GPS module provided accurate location information, but the GPS 
application crashed several times during the assessment; 

• The accessories and options available for this tablet are good; however, the option to 
have both an integrated magnetic stripe reader and a barcode reader is preferred; and 

• The microphone was located on the front of the tablet so the person facing the screen 
was heard loud and clear on recorded audio; however, it was difficult to hear the 
person being interviewed. 
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4.4 DT Research Inc. DT315CT 
The DT315CT received an overall assessment score 
of 2.7 and costs $2,610 as assessed.  A capacitive 
stylus, an integrated magnetic stripe reader, an 
integrated barcode reader, an AC/DC power 
adapter/charger, protective bumpers, a hand strap, and 
a 1-year warranty are included with purchase. 

The following sections, broken out by SAVER 
category, summarize the assessment results. 

Usability 
The DT315CT received a Usability score of 3.0.  The 
following information is based on evaluator 
comments: 

• 

 

 

 

 

 

 

 

 

The integrated barcode reader scanned all of the barcodes during the assessment.  The 
location of the barcode reader did not interfere with operation, and there was a 
dedicated button that operated the barcode reader; 

• The integrated magnetic stripe reader performed quickly and accurately.  Evaluators 
liked its location on the top of the tablet; 

• Audio playback on the tablet was clear with good volume, using both the headphones 
and built-in speaker; 

• The display was clear and bright; however, the tablet’s automatic brightness 
adjustment did not work properly and manual brightness adjustments were required 
for optimal viewing in various lightning conditions.  In addition, the display was 
somewhat difficult to see in direct sunlight.  Although the display seemed to resist 
fingerprints, they were still noticeable; 

• The tablet features a hand strap and is appropriately sized and lightweight.  Operation 
was possible while wearing gloves but sometimes several attempts were required to 
launch an application; 

• Video played back on the tablet played smoothly, although the clarity of video played 
on the tablet was lower than expected; 

• The tablet did not feel durable.  Although it had rubber bumpers on its sides, the tablet 
appeared unprotected elsewhere.  There were no dust covers on the ports to protect 
them from the elements.  In addition, the IP rating is not sufficient for operational use 
in all environments.  A 4-foot or greater drop height is preferred, and the manufacturer 
should provide information regarding the surface (e.g., concrete, plywood) the tablet 
was dropped on; 

• The tablet’s processing performance was somewhat slow, with the tablet running 
noticeably more sluggish when multiple applications were open and running; 

• The capacitive touch screen was somewhat responsive using a finger but less 
responsive using the stylus.  In addition, the large tip on the stylus made it difficult to 
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use.  Some actions required multiple tries before the tablet responded to touch.  
Recalibration of the screen improved the responsiveness; and 

• The operating temperature range is not ideal since it does not allow the tablet to be 
used in hotter climates or when temperatures reach freezing. 

Capability 
The DT315CT received a Capability score of 2.4.  The following information is based on 
evaluator comments: 

• 

 

 

 

 

 

 

 

 

 

The data storage capacity is good as well as its expansion options; 

• Some evaluators did not like the locations of the ports.  Additional ports, such as 
another USB port, are preferred; 

• The amount of RAM on the tablet is somewhat low, and an expansion option is 
preferred; 

• The battery runtime is short, and a longer runtime is preferred; 

• Battery replacement required removal of two screws; 

• The accessories and options available for this tablet are good; 

• Although Bluetooth and Wi-Fi connectivity are supported, additional cellular carriers 
and a 4G LTE mobile broadband option are preferred; 

• The integrated GPS module did not provide any location information during the 
assessment.  Multiple attempts to get the GPS working were unsuccessful, even after 
calling the vendor for support; 

• The tablet did not have a camera so video could not be captured by the tablet and thus 
could not be assessed; and 

• The tablet did not have an internal microphone so audio could not be captured by the 
tablet and thus could not be assessed. 

5. SUMMARY 

According to evaluators, ruggedized tablets are primarily used by law enforcement in field 
operations where the user might encounter a variety of environmental and hazardous conditions.  
Features such as durability, connectivity, and available ports are all factors to consider when 
purchasing a ruggedized tablet.  Evaluators agreed that all the assessed tablets effectively 
scanned driver’s licenses and barcodes and featured adequate screen sizes.  They also noted that 
front-facing microphones make for poor audio quality during interviews and that all of the tablets 
had difficulty automatically adjusting for varying lighting conditions. 



Ruggedized Tablets Assessment Report 

20 

The advantages and disadvantages for the assessed products are highlighted in Table 5-1. 

Table 5-1.  Product Advantages and Disadvantages 

Products Advantages Disadvantages 

 

Panasonic Corporation 
of North America 
Toughpad® FZ-G1 

Tablet PC 

• Weight and size 
• Clear, sharp display in most 

lighting conditions 
• Automatic brightness 

adjustment 
• Variety of available options 
• Dust covers for ports 
• Responsive touch screen 
• Data storage capacity 
• Good quality images 
• Fingerprint resistant 

• No hand strap 
• No integrated magnetic stripe 

reader option 
• Video appears jumpy if tablet 

is moved while recording 
• Poor audio captured by tablet 

MSRP: $3,098 Overall Score: 3.4 

 

Xplore Technologies 
Inc. 

iX104C5 DMSR LTE 
Tablet 

• Keypad with buttons 
• Dust covers for ports 
• Extremely rugged 
• Many available ports 
• Data storage capacity 
• Operating temperature range 
• Integrated biometrics/ 

fingerprint reader 

• Camera location  
• Weight and size 
• SD port not easily accessible 
• Less responsive to finger 

touch than stylus 

MSRP: $6,600 Overall Score: 3.2 

 

MobileDemand 
xTablet® T1200 

• Operating temperature range 
• Maximum amount of RAM 
• Hand strap 

• No integrated mobile 
broadband capability 

• Weight and size 
• Handle can obscure camera 
• Buttons on keypad are small 

and too close together 
• Wi-Fi module location MSRP: $3,634 Overall Score: 3.2 

 

DT Research Inc. 
DT315CT 

• Integrated magnetic stripe 
reader 

• Hand strap 
• Weight and size 
• Location of integrated barcode 

reader 

• No camera 
• No microphone 
• Slow processor 
• Operating temperature range 
• Large tip on stylus 
• Lack of dust covers for ports 
• Amount of RAM 
• Touch screen responsiveness 
• Short battery runtime MSRP: $2,610 Overall Score: 2.7 

Emergency responder agencies that consider purchasing ruggedized tablets should carefully 
research each product’s overall capabilities and limitations in relation to their agency’s 
operational needs.
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APPENDIX A. EVALUATION CRITERIA CONSIDERATIONS 
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Consideration 
Usability 

Durability 

    

Does the tablet’s ingress protection (IP) rating meet 
expectations? 
Does the tablet’s resistance to impact meet expectations?  
Does the tablet’s ability to be decontaminated meet 
expectations? 
Does the screen’s resistance to scratches meet 
expectations? 

    Does the overall ruggedness of the tablet, including the 
sturdiness of the buttons, meet expectations? 

Processing Performance     How well does the tablet perform when running multiple 
applications simultaneously? 

Display 
    

Do the clarity and brightness of the display meet 
expectations? 
How easily can the display be viewed in low-light 
conditions? 
How easily can the display be viewed in direct sunlight? 
Does the brightness adjustability meet expectations? 

    Does the screen’s resistance to fingerprints meet 
expectations? 

Touch Screen     How responsive is the screen to touch? 

Barcode Reader     

How easily can the barcode reader be operated? 
Does the location of the reader on the tablet meet 
expectations? 
Does the barcode reader’s ability to read multiple types 
of barcodes meet expectations? 

Magnetic Stripe Reader     
How easily can the magnetic stripe reader be operated? 
Does the location of the reader on the tablet meet 
expectations? 
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Consideration 

Ergonomics     

Does the ease with which the user can operate the tablet 
with gloves while holding it meet expectations? 
Does the ease with which the user can operate the tablet 
while holding it meet expectations? 
Does the overall size and weight of the tablet meet 
expectations? 

Video Playback     
Does the quality of video played back on the tablet meet 
expectations? 
How smoothly does the tablet play back video? 

Audio Playback     Does the quality of audio played back on the tablet, with 
and without the use of headphones, meet expectations? 

Operating Temperature 
Range     Do the minimum and maximum operating temperatures 

of the tablet meet expectations? 

Capability 

Connectivity     

Does the tablet’s integrated ability to connect with 
Bluetooth® devices meet expectations? 
Does the tablet’s integrated ability to communicate over 
Wi-Fi® networks meet expectations? 
Does the availability of multiple cellular carrier options 
meet expectations? 
Does the tablet’s integrated ability to communicate over 
4G LTE cellular networks meet expectations? 

Ports 
    Do the type and number of ports on the tablet meet 

expectations? 

    Do the locations of ports on the tablet meet expectations? 

Memory     
Do the type and amount of RAM on the tablet meet 
expectations? 
Do the RAM expansion options meet expectations? 

Battery Runtime     Does the length of time the tablet can operate before it 
requires charging meet expectations? 
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Consideration 

Storage Capacity     

Does the data storage capacity of the tablet meet 
expectations? 
Do the options for data storage expansion meet 
expectations? 

Camera 

    

Do the number and location(s) of the camera(s) meet 
expectations? 
Does the integrated, user-configurable flash or light meet 
expectations? 

    Does the quality of images and video captured by the 
tablet’s integrated camera meet expectations? 

Microphone     Does the clarity of the audio recorded by the tablet meet 
expectations? 

Location Tracking     Does the accuracy of the location information meet 
expectations? 

Accessories and Options     
Do the items included with purchase, as well as 
integrated or attachable options available from the 
vendor, meet expectations? 
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APPENDIX B. ASSESSMENT SCORING FORMULAS 

The overall score for each product was calculated using the product’s averaged criterion ratings 
and category scores.  An average rating for each criterion was calculated by summing the 
evaluators' ratings and dividing the sum by the number of responses.  Category scores for each 
product were calculated by multiplying the average criterion rating by the weight assigned to the 
criterion by the focus group, resulting in a weighted criterion score.  The sum of the weighted 
criterion scores was then divided by the sum of the weights for each criterion in the category as 
seen in the formula and example below. 

 

Category Score Formula 

( )
( ) Score

Category

WeightsCriterion

WeightCriterionRatingCriterionAverage
=

∑

∑ ×  

 

Category Score Example1 

( ) ( ) ( ) ( ) ( )
5.4

33344

35.435.4344543.4
=

++++

×+×+×+×+×
 

 

To determine the overall assessment score for each product, each category score was multiplied 
by the percentage assigned to the category by the focus group.  The resulting weighted category 
scores were summed to determine an overall assessment score as seen in the formula and 
example below. 

Overall Score Formula 

( )
Score
AssessmentOverall

PercentageCategoryScoreCategory =∑ ×  

 

Overall Score Example1 

( ) ( ) ( ) ( ) ( ) 1.4%105.4%108.3%202.4%272.4%330.4 =×+×+×+×+×

ityDeployabilnabilityMaintaiityAffordabilUsabilityCapability
 

                                                 
1Examples are for illustration purposes only.  Formulas will vary depending on the number of criteria and categories 
assessed and the criteria and category weights. 



Ruggedized Tablets Assessment Report 

C-1 

APPENDIX C. INGRESS PROTECTION (IP) RATING 

The International Electrotechnical Commission (IEC) Ingress Protection (IP) Rating specifies the 
level of protection an enclosure provides against solid foreign objects and liquids.  The first 
number refers to protection against solid foreign objects, and the second number refers to 
protection against liquids.  The highest possible rating is IP68. 

First Number Meaning Second Number Meaning 
(Protection against solid foreign objects) (Protection against liquids) 

0 No protection. 0 No protection. 

1 

Protected against solid 
objects over 50 mm 
(e.g., accidental touch by 
hand). 

1 Protected against water falling 
vertically. 

2 

Protected against solid 
objects over 12 mm 
(e.g., accidental touch by 
finger). 

2 Protected against direct sprays 
up to 15 degrees from vertical. 

3 
Protected against solid 
objects over 2.5 mm 
(e.g., tools, wires). 

3 Protected against direct sprays 
up to 60 degrees from vertical. 

4 
Protected against solid 
objects over 1 mm 
(e.g., small wires). 

4 
Protected against sprays from 
all directions.  Limited ingress 
permitted. 

5 Protected against dust-limited 
ingress (no harmful deposit). 5 

Protected against low pressure 
jets of water from all 
directions.  Limited ingress 
permitted. 

6 Totally protected against all 
dust. 6 

Protected against strong jets of 
water.  Limited ingress 
permitted (e.g., acceptable for 
use on ship decks). 

 
7 

Protected against temporary 
effects of immersion between 
15 cm and 1 m for 30 minutes. 

8 Protected against long periods 
of immersion under pressure. 
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