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Wearables 

• Your body is a business 

opportunity 

2 



Wearables 

• The market for wearables will grow faster than 

the market for smartphones 
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Wearables 

• The market for wearables will grow to $41 

billion by 2020 
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A brief History of Wearables 
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A brief History of Wearables 

• 1981: Byte magazine’s issue on Future Computers 

• 2014: Time magazine’s “Never Offline” issue 
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A brief History of Wearables 

• 1993: Thad Starner's self-made custom computer device (MIT) 

• Daniel Siewiorek's wearables for the military (Carnegie Mellon) 

• 1998: Steve Mann's smartwatch (MIT)  

• 1994: DARPA's Land Warrior project (1994-2007) 

• 1997: first IEEE International Symposium on Wearables 

Computers 

7 



A brief History of Wearables 

• Smart clothes 

– 1998: Sundaresan Jayaraman's wearable 

motherboard (Georgia Tech) 

– 1998: Mikko Malmivaara's heart-rate sensing shirt 

(Finland) 

– 2000: Reima's body belt for hands-free mobile 

phone communications (Finland) 

– 2000: SoftSwitch's embeddable keypad (England)  

– 2000: the ICD+ jacket, that incorporates a mobile 

phone and an MP3 music player (Philips + Levi) 
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Smart Clothing 

• 2002: International Fashion Machines (Boston) 

• 2003: the Amp Jacket, a snowboarding jacket 
incorporating an iPod (Burton) 



Smart Clothing 

• 2004-6: the age of self-adapting shoes, self-heating 

jackets, etc 

• 2004: Rosner/Infineon smart jacket with a mobile 

phone and an MP3 player (Germany) 

• 2004: Vivometrics "LifeShirt" (Los Angeles) 

• 2004: Adidas' "self-adapting" shoes  

• 2004: North Face's "self-heating" jacket 

• 2006: Sensatex's smart shirt that monitors body 

functions (Maryland)  
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Smart Clothing 

• Biometric garment: 

– Sensatex (Maryland): SmartShirt (2006) 

– Hexoskin (Canada, 2006) 

– AiQ Smart Clothing  (Taiwan, 2009) 



Smart Clothing 

• … 

• 2012: Diane von Furstenberg fashion show 

• 2014: Tommy Hilfiger's clothes with solar chargers 

 

12 



Smart Clothing 

• Lilypad Arduino consists of electronic 

kits (basically, sensors) that can be 

sewn into clothes to create "interactive 

garments".   

• Climate Dress (2009) that detects 

carbon dioxide in the air (based on 

Lilypad) 



Smart Clothing 

• Gymi: smart shirt 

• Cityzen Sciences (France): D-Shirt (inbuilt 

devices including a heart rate monitor, 

accelerometer, built-in GPS, and altimeter) 

• Omsignal (Canada): T-shirt that is connected to 

the Internet 



Smart Clothing 

• Electricfoxy: the Ping Dress that responds to 
programmable gestures  

• Synapse smart dress: an interactive 3D-printed 
dress fitted with biosensors to take bodily and 
environmental measurements  

• Studio Roosegarde  (Holland): the Intimacy Dress 
made of fabric that changes color and visibility  

• Pauline van Dongen: wearable solar clothes that 
act as solar panels to recharge batteries 



Smart Clothing 

• Largest and fastest growing category 

of wearables: smart garments 

(Gartner Group, 2014) 

• Progress in sensors, batteries and 

fabrics  

• Seamless integration of garments 

with monitoring and electronic 

devices 

• A vast new world of data-driven 

revenue opportunities  

• 2016: Advanced Functional Fabrics 

of America (AFFOA)  



A brief History of Wearables 

• Smart fitness 

– 2011: Fitbit's Ultra (San Francisco) 

– 2011: Jawbone 

– 2012: Nike's FuelBand 

– 2014: Xiaomi Mi Band  
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Smart Fitness 

• Smart products for fitness apparel: 

Adidas, Under Armour, Ralph 

Lauren, Victoria’s Secret  

• ProjectPOLE: Tracky line of smart 

clothes (T-shirts, sweaters, and 

coveralls) fitted with fitness sensors  

• E-textile solutions for health 

monitoring: HealthWare, McLaren 

Applied Technologies  



Smart Fitness 

• Monitoring babies: 

– Mimo: baby monitor 

– Sensible Baby: baby monitor 



Smart Fitness 

• Monitoring the elderly: 

– CarePredict: learns your  routines 

and makes sure you don’t forget 

them 



A brief History of Wearables 

• Smart watches 

• 2004: Microsoft's smartwatch 

– 2011: WIMM's smartwatch (Silicon Valley)  

– 2012-13: mass-market smartwatches 

– 2014: Google  Android Wear platform 

– 2015: Apple Watch  
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A brief History of Wearables 

• Smart eyeware 

– 2013: Google Glass  

– The social stigma 
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Smart Glasses 

• Digital eyewear 
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Smart Glasses 

• Pioneering startups 

– Vuzix,  

– Lumus,  

– Opinvent,  

– Laster,  

– Recon,  

– Kopin,  

– Innovega,  

– ODG,  

– Penny  
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Smart Glasses 

• Prototypes and products of 2015 
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Smart Glasses 
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Recon Jet Laster SeeThru 

Epson BT200 Vuzix m100 Google Glass 

Optinvent ORA-X 



Smart Glasses 
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Microsoft Hololens 

Meta Pro Lumus DK40 

ODG Consumer 

Atheer One 

Sony SmartEyeGlasses 



Smart Glasses 

• Snapchat Spectacles: the 10-second video 
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Smart Glasses 

• Vue (2018) 
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A brief History of Wearables 

• Wearable multi-function 

– Logbar (San Francisco, 2014): 

control of mobile devices and home 

appliances, electronic payments 

(based on Bluetooth) 
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A brief History of Wearables 

• Virtual Reality 

– 2015: Samsung VR Gear  

– 2016: Facebook Oculus 
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(See V.R. presentation) 



A brief History of Wearables 

• History of wearable 

computing 
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Wearables 

• Breakdown by type 
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Wearables 

• The appeal of wearables 

– Quantify ourselves (mostly for fitness purposes) 

– Document our lives 

– Augment ourselves (exoskeletons, smart shoes) 

– Express ourselves (smart clothes, smart jewelry) 
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Wearables 

• Wearables of 2015 
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Wearables 

• Wearables of 2015 
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Wearables 

• Wearables of 2015 
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Wearables 

• Wearables of 2015 
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Wearables 

• Wearables of 2015 
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Exoskeletons 

• 2003: Homayoon Kazerooni's BLEEXes (UC Berkeley) 

• 2003: Hugh Herr's computer-controlled knee (MIT) 

• Monty Reed's Lifesuit (Seattle) 

• 2008: Steve Jacobsen's XOS (Utah) 

• 2009: Cyberdyne's HAL5 (Japan) 
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Exoskeletons 

• 2010: Berkeley Bionics' computer-controlled suit 

• 2012: Claire Lomas completes the London Marathon 

using the exoskeleton ReWalk (Israel) 

• ReWalk (Israel) built by quadriplegic inventor Amit 

Goffer 

• 2014: Lockheed's Fortis  

• 2014: The World Cup of soccer is kickstarted by a 

paraplegic wearing Miguel Nicolelis’ mind-controlled 

exoskeleton  

• 2016: SRI's spinoff Superflex 
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Future Wearables 

• Health monitoring 

• Integration with 

medical records and 

social media 
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Future Wearables 

• Health monitoring  

– Proteus & Otsuka: the “digital drug” Abilify MyCite (2017) 
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Future Wearables 

• Wearable communication devices 

44 
(Source: Hashem AL-Ghaili 

https://www.youtube.com/watch?v=ceN3grs0fWw) 



Future Wearables 

• Wearable wallet 

45 
(Source: Hashem AL-Ghaili 

https://www.youtube.com/watch?v=ceN3grs0fWw) 



Future Wearables 

• Bendable and rollable (2016) 

– Polyera Wove bendable smartwatch 

– LG OLED rollable display 
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Future Wearables 

• Smart jewelry (New York-based Ringly) 
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Future Wearables 

• Chem-Phys patch (UC San Diego, 

2016): wearable device capable of 

monitoring both biochemical and 

electric signals in the human body.  

48 



Future Wearables 

• Future trends for smart eyewear 

– Dual-contact lens: Innovega 

– Direct retinal projector:  Brother, Fujitsu DQLaser, 

EyeWay, Composyt Light 

– Transparent OLED: LusoVu 

– Pinlight display: Nvidia, UNC 

– Dynamic lightfield: Magic Leap 

– Laser combiner: Fukui 
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Future Wearables 

• Trends to watch 
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Future Wearables 

• Trends to watch 
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Future Wearables 

• Trends to watch 
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Future Wearables 

• Trends to watch 
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Future Wearables 

• Philosophy 
– The human body will become one of many 

participants in a vast P2P network.  

– The world will become a P2P network of bodies, 
objects, apps, clouds, etc. 

– The primacy of the human experience over object 
"experience“ will slowly dissipate 
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Skin-inspired Materials 

• Goal: a full-body 

skin-sensor array 

to collect 

physiological data 
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Skin-inspired Materials 

• BodyNet at Stanford (2014-…) 
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Skin-inspired Materials 

• Stretchable battery (Yi Cui at Stanford) 
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Skin-inspired Materials 

• Wearables for Precision Mental Health 
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Art 

• MIT 2014 wearable book 
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