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Overview 
What is wearable computing? How are wearable computers impacting 

society? What are the challenges of wearable computers? These are just 

several of the questions that the Meeting the Challenge: The Path 

Towards a Consumer Wearable Computer addresses.  This exhibit 

defines wearable computing in terms of hardware and applications. It 

demonstrates four key challenges in the process of making a consumer 

wearable computer: power and heat, mobile input, networking, displays, 

and examples of consumer wearable computers.  

 

This guide is divided into the four challenge sectors outlined in the 

exhibit:  power and heat, networking, mobile input, and displays, and 

exemplars. Each section includes an overview of this section of the 

exhibit; performance standards that are represented through the 

content; associated discussion questions; and supporting multimedia 

materials. 

 

This guide is meant to be a companion document to the museum 

installation On You: Wearing Technology or the e-book Meeting the 

Challenge: The Path Towards a Consumer Wearable Computer or the 

curated online exhibit, http://wcc.gatech.edu/exhibition. 
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Section 1:  Power and Heat 
 
 

Overview: 
Power and Heat are the first step in the journey towards wearable computers. These 
are essential elements in the development of electronic devices, especially those that 
are worn on the body. This section has three foci: rechargeable batteries, energy 
scavengers, and DC-DC power converters.  
 

Content Topics: 
Batteries (lithium ion and nickel-cadium and zinc) = Rechargeable batteries 
Density = rechargeable batteries  
Mass = rechargeable batteries 
Solar power = energy scavengers 
Sensors = energy scavengers 
Supercapcitor = energy scavengers 
Energy harvesting = energy scavengers 
Infrared = energy scavengers 
AC / DC = energy scavengers 
Voltage = energy scavengers 
Watts = energy scavengers 
Ratios = rechargeable batteries 
Conversions = energy scavengers 
 

Discussion Questions: 
What other forms of energy might be harvestable from our everyday actions? Could 
we generate enough energy from exercise – walking and running? What new 
obstacles/opportunities could these generate? 
 
How would we calculate the size/capacity of a battery if we were creating our own 
electronic device? 
 
Career Clusters/Pathways: 
Arts, A/V Technology, & Communication 
Energy 
Information Technology 
Manufacturing 
Science, Technology, Engineering, Mathematics 
 
Performance Standards: 
Math 
MCC9-12.N.Q.1:  Use units as a way to understand problems and to guide the solution of 
multi-step problems; choose and interpret units consistently in formulas; choose and 
interpret the scale and the origin in graphs and data displays 
MCC9-12.N.Q.3:  Choose a level of accuracy appropriate to limitations on measurement 
when reporting quantities.  
MCC9-12.A.CED.4:  Rearrange formulas to highlight a quantity of interest, using the 
same reasoning as in solving equations. 

MCC9‐12.A.REI.1 Explain each step in solving a simple equation as following from the 
equality of numbers asserted at the previous step, starting from the assumption that 
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the original equation has a solution. Construct a viable argument to justify a solution 
method.  
 
Characteristics of Science  
SCSh1.  Students will evaluate the importance of curiosity, honesty, openness, and 
skepticism in science 
SCSh3.  Students will identify and investigate problems scientifically. 
SCSh5.  Students will demonstrate the computation and estimation skills necessary for 
analyzing data and developing reasonable scientific explanations 
SCSh6.  Students will communicate scientific investigations and information clearly 
SCSh7.  Students will analyze how scientific knowledge is developed 
SCSh8.  Students will understand important features of the process of scientific inquiry 
 
Physics 
SP2.  Students will evaluate the significance of energy in understanding the structure of 
matter 
SP3.  Students will evaluate the forms and transformations of energy 
SP5.  Students will evaluate relationships between electrical and magnetic forces 
 
Physical Science 
SPS6.  Students will investigate the properties of solutions 
SPS7.  Students will relate transformations and flow of energy within a system 
SPS10.  Students will investigate the properties of electricity and magnetism 
 
Technology (NETS-S) 
NETS-S.1. Students demonstrate creative thinking, construct knowledge, and develop 
innovative products and processes using technology. 
NETS-S.4.  Students use critical thinking skills to plan and conduct research, manage 
projects, solve problems, and make informed decisions using appropriate digital tools 
and resources 
 
Energy 
ENERG-EPT-2.  Students will investigate energy, work, power, and force and analyze 
the relations of each 
ENERG-EPT-4.  Differentiate between electrical and mechanical power systems and 
apply the various scientific laws that govern each 
 
Manufacturing 
ENGR-FMMS-1.  Students will explain the societal impact of manufacturing 
ENGR-FMMS-5.  Students will identify materials and resources used in manufacturing 
ENGR-STEM-2.  Students will identify the impact of engineering and technology within 
global, economic, environmental, and societal contexts. 
ENGR-STEM-6.  Students will enhance reading by developing vocabulary and 
comprehension skills associated with text materials, problem descriptions, and 
laboratory activities associated with engineering and technology education 
MANF-IMDCTPSPLC-5.  Demonstrate an understanding of batteries and uses in 
manufacturing 
MANF-IMDCTPSPLC-6. Compute and apply series, parallel, and simple combination 
circuits. 
 
STEM 
STEM-FE-6. Identify electronic theories applicable to electronic processes 
STEM-FE-7. Introduce electronic components that comprise an electronic system 
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STEM-FE-11. Design a solution to an engineering and electronics problem applying 
math and science principles 
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Section 2:  Networking 
 
 

Overview: 
Networking is an essential step in the computing process. Mobile cloud computing, 
GPS, Bluetooth and USB networking are a few of the other networks that play key roles 
for mobile devices. Issues include power consumption, communication, and security to 
name a few. 
 

Content Topics: 
Power 
Sensors 
WiFi 
GPS 
Infrared 
Waves (energy) 
Bluetooth 
Ratios 
Conversions  
 
Discussion Questions: 
What type of functions would you want a wearable computer to have? What are the 
associated networks that would be needed to enable those functionalities? 
 
Based on the design of a wearable computer, what are some of the challenges that you 
might face not because of available capacity, but by design (compact nature of 
enclosure; materials used to hold networking devices, etc.)? 
 
Career Clusters/Pathways: 
Energy 
Information Technology 
Science, Technology, Engineering, Mathematics 
 
Performance Standards: 
Math 
MCC9-12.N.Q.3:  Choose a level of accuracy appropriate to limitations on measurement 
when reporting quantities.  
MCC9-12.A.CED.4:  Rearrange formulas to highlight a quantity of interest, using the 
same reasoning as in solving equations.  
 
Characteristics of Science  
SCSh1.  Students will evaluate the importance of curiosity, honesty, openness, and 
skepticism in science 
SCSh3.  Students will identify and investigate problems scientifically. 
SCSh5.  Students will demonstrate the computation and estimation skills necessary for 
analyzing data and developing reasonable scientific explanations 
SCSh6.  Students will communicate scientific investigations and information clearly 
SCSh7.  Students will analyze how scientific knowledge is developed 
SCSh8.  Students will understand important features of the process of scientific inquiry 
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Information Technology Cluster 
IT-IDT-1.  Literacy standards for technical subjects 
IT-IDT-4.  Identify, describe, evaluate, select and use appropriate technology 
IT-IDT-5.  Understand, communicate and adapt to a digital world 
IT-IDT-6.  Explore and explain the basic components of computer networks.  
IT-IDT-7.  Use computational thinking procedures to analyze and solve problems 
IT-NF-2. Identify the fundamental principle of networking, local area networks, network 
topologies, and access methods; Ethernet architecture; and the client-serve and peer-
to-peer networking models 
ITNF-4.  Identify wired networks, media types and wireless networks 
ITNF-9.  Explore network infrastructure and network security 
IT-NSS-3.  Explore LANs, MANs, WANs, & WLANs trends and issues including the 
basics of telecommunications and use in the interconnection of networks 
IT-NSS-4.  Demonstrate knowledge of LAN physical media and knowledge of network 
connectivity basics. 
 
Energy 
ENERG-EPT-2.  Students will investigate energy, work, power, and force and analyze 
the relations of each 
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Section 3:  Mobile Input 
 
 

Overview: 
Traditionally, computers have had non-mobile solutions to input – think about how 
non-mobile a full keyboard is. These traditional desktop interfaces are inappropriate 
when a user is “on-the-go”. Understanding the needs for these new types of interface 
tools means dealing with speech recognition, text entry, and haptics. 
 
Content Topics: 
Sensors 
Bluetooth 
USB 
Prototyping 
Human factors 
Design 
Electronics  
Circuits 
 

Discussion Questions: 
If you only had space for 3-5 buttons on an input device, what would they be and why? 
 
What are several different input devices (joysticks, keyboard, mouse, video game 
controller, etc.)? Thinking about using these devices as an input mechanism for a 
wearable computer, what are the pros and cons for each device? 
 

Career Clusters/Pathways: 
Information Technology 
Manufacturing 
Science, Technology, Engineering, Mathematics 
 

Performance Standards: 
Characteristics of Science  
SCSh1.  Students will evaluate the importance of curiosity, honesty, openness, and 
skepticism in science 
SCSh3.  Students will identify and investigate problems scientifically. 
SCSh5.  Students will demonstrate the computation and estimation skills necessary for 
analyzing data and developing reasonable scientific explanations 
SCSh6.  Students will communicate scientific investigations and information clearly 
SCSh7.  Students will analyze how scientific knowledge is developed 
SCSh8.  Students will understand important features of the process of scientific inquiry 
 
Information Technology Cluster 
IT-IDT-4.  Identify, describe, evaluate, select and use appropriate technology 
IT-IDT-5.  Understand, communicate and adapt to a digital world 
IT-IDT-6.  Explore and explain the basic components of computer networks.  
IT-IDT-7.  Use computational thinking procedures to analyze and solve problems 
ITNF-9.  Explore network infrastructure and network security 
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Energy 
ENERG-EPT-2.  Students will investigate energy, work, power, and force and analyze 
the relations of each 
 
Anatomy and Physiology 
SAP1.  Students will analyze anatomical structures in relationship to their physiological 
functions 
 
Manufacturing 
ENGR-FMMS-1.  Students will explain the societal impact of manufacturing 
ENGR-FMMS-5.  Students will identify materials and resources used in manufacturing 
ENGR-FMMS-6.  Students will describe the essential systems and processes involved in 
manufacturing 
MANF-IMDCTPSPLC-3.  Understand electrical laws and principals 
MANF-IMDCTPSPLC-6. Compute and apply series, parallel, and simple combination 
circuits. 
 
STEM 
ENGR-STEM-1.  Students will recognize the systems, components, and processes of a 
technological system 
ENGR-STEM-3.  Students will design technological problem solutions using scientific 
investigation, analysis, and interpretation of data, innovation, invention, and fabrication 
while considering economic, environmental, social, political, ethical, health and safety, 
manufacturability, and sustainability constraints.
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Section 4:  Displays - Virtual 
Reality (VR) & Mobile Video 

Viewers 
 
 

Overview: 
Virtual Reality displays are wearable computing displays attempt to remove the user 
from reality, enclosing the user in high fidelity, computer-controlled worlds. Virtual 
reality displays allow for the user to immerse within the computer-mediated experience. 
The most popular of these interactions takes place through head-mounted displays. 
 
Not too long ago (10 years) mobile video was not something manufacturers or the 
general public really focused on or thought about as a missing mobile component. Not 
until the Apple Video iPod was released, had a popular mobile interface existed that 
could handle video. The market for mobile video viewers have expanded in the market, 
becoming smaller, more focused on head-mounted displays – like embedded in glasses 
– making these devices more integrated and immersive. 
 

Content Topics: 
Power 
Sensors 
WiFi 
Virtual reality 
3D environments 
Depth 
Simulation 
Resolution 
Video display 
Pixels 
 

Discussion Questions: 
What applications, outside of casual games, would benefit from immersive, virtual 
reality displays? What is it about the virtual reality that increases the benefit? 
 
What external factors must be taken into consideration when contemplating a 
wearable computing display? How do these considerations impact the design of the 
product?  
 

Career Clusters/Pathways: 
Arts, A/V Technology, and Communications 
Manufacturing 
Information Technology 
Science, Technology, Engineering, Mathematics 
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Performance Standards: 
Characteristics of Science  
SCSh1.  Students will evaluate the importance of curiosity, honesty, openness, and 
skepticism in science 
SCSh3.  Students will identify and investigate problems scientifically. 
SCSh5.  Students will demonstrate the computation and estimation skills necessary for 
analyzing data and developing reasonable scientific explanations 
SCSh6.  Students will communicate scientific investigations and information clearly 
SCSh7.  Students will analyze how scientific knowledge is developed 
SCSh8.  Students will understand important features of the process of scientific inquiry 
 
Information Technology Cluster 
IT-IDT-1.  Literacy standards for technical subjects 
IT-IDT-4.  Identify, describe, evaluate, select and use appropriate technology 
IT-IDT-5.  Understand, communicate and adapt to a digital world 
IT-IDT-6.  Explore and explain the basic components of computer networks.  
IT-IDT-7.  Use computational thinking procedures to analyze and solve problems 
 
A/V Communications 
AAVTC-IGD-16.2.  Define and identify the differences between raster-and vector-based 
software 
AAVTC-IGD-20.  Explore the different electronic imaging processes 
AAVTC-AGOP-13. Demonstrate the ability to use an output process to create a quality 
product 
 
STEM 
STEM-FE-2. Develop an understanding of engineering and electronics and describe the 
principal fields of engineering and electronic specializations and identify associated 
career tracks 
STEM-EC-3. Describe the characteristics of engineering disciplines and engineered 
products. 
STEM-EC-5. Explain a whole systems approach to the engineering design process to 
solve a technical problem 
 
 
 


