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10l ntroducti on

The Pacific Northwest National Laboratory (PNNL) is supporting the Department of Homeland Security
(DHS) to advance technologies to enhance responder laeal#udress complex and changing threat
environments. The DHS Science and Textbgies First Responders Groegtablished the Responder
Technology Alliance (RTA) to accelerate the development aftiewls to first responder needs and
requirements by identifying, analyzing, and recommending solutions that iny@sp@nder safety,

enhance their ability to save livesd minimize property loss. The end goal is for RbAlevelop and
implement strategss that will make effective solutions available to first responders.

As part oftechnology foragindor the RTA, this reportsummarizegechnologies that are relevant in the
area ofi w e a r,Gawith thee potential for use bijrst respondersThe contentvascollectedover the
previousmonth(s)and reproduceftom a general Internet searakingthe term wearables. Additional
information is ava#ble at the websites providethe content is organized by technology function
including:

1 Sensosi Devicesthat detect physiological, particle, and chemical activity

9 Displaysi Headsup and bodyworn visualdisplays

1 Poweri Wearable power systems includinigacgers, batteries, sgdbwering or harvesting

technologiesandpower supplies

1 Integrated Communicatisi Voice and data communications systems utilizing Bluetooth,
wireless, handfree, ergonomically optimized systems, ndiitering digital speakers or
microphones, etc.
Cameras$ Body-worn photo and video cameras
Breathing Apparatus Wearable air sygy and monitoring devices
Exoskeleton$ Whole or partiabody suitthatenhancesnobility and physical performance
Wearable ComputeiisBody-worn data processing devices
Generali Miscellaneous technologies as well aseeging trends orecentadvancesn the field
of wearables.

=A =4 =8 =8 =9

This report is not meant to be an exhaustive list nor an endorsement of any technology descrihed herein
Rather, it is meant to provide useful information abautent developments in the areansfarable
technology.

A spreadsheet summarizing these technoldgiagailable inAppendix A.For an electronic copy, contact
Jaki Upton ataki.upton@pnnl.gov

11
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20Sensor s

21 Physi ol ogi cal

2.1.1 270 Vision Ltd.: BPM Physio

Technology name BPM Physio fitness tracker

Description: BPM Physiois a bodyworn devicethai u s es t he numerous sensors
collect a wide range of data that gets analyzed by the software. Once the analysis is done, the software

uses the collected data to create a visual representation that allows for easy comparison beemten pre

and past data. o6 The device connects to devices wi
sensors including an accelerometer, barometer, gyroscope, magnetometer, pedometer, and pressure

sensors. It also features a rechargeable battamnyadrantage to the device compared to others is that

iOnce your data has been collected, it is analyze
oftherelevantdatahccor ding to the product websi tve,, t he dev
animated feedback of the movement of the head/neck, upper extremities (shoulder, forearm, elbow and

wrist) and lower extremities (hip, knee, and ankle) eliminating the need for a goniometer and
inclinometers. o

Status Available
Funding:

Product link: http://www.bpmpro.co.uk/

Source The BPM Physio Wearable Tech
http://www.wearabletechdigest.com/2015/02/tpen-physicwearabletech.html

Photo sourcehttp://www.bpmpro.co.uk/

2.1.2 Cambridge Consultants: Xelflex

Technology name Xelflex smart garment

2.1


http://www.bpmpro.co.uk/
http://www.wearabletechdigest.com/2015/02/the-bpm-physio-wearable-tech.html
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Description: XelfleX employsfiber-optic sensors and lowost impuse radar in a garmenthe device is

highly flexible, waterproof (and expected to be washablefiandp t o 10 sensors are po
fiber i with the initial light pulse sent by an LED in the electronics pack. Algorithms then turn the results

from the sensors into guidance that users can easily understand, giving feedback on their posture and

movement, and coachinBepbemedhyhawiAsbongmpreeasdng
about 10 joint regions and measure body position/motioaate of t hese | oc®ei ons si
device i s ma daadsizqd electronids anodale poweret by a rechargeable battery, giving

around 24 hours of continuous use. The module is linked via Bluetooth to an app on a smartphone or
smartwatctwhich givesreat i me f eedback t o u s-estdowmpwelr ARY Cdritexv i c e U ¢
MO processor coupled to intelligent yet kmest RF analogue circuitry which takes care of all of the fast

signal processing.The sensing garment capability is imded to benefit physiotherapy and religdtion

markets.

Status Evolving
Funding:

Product link: http://www.cambridgeconsultants.com/media/piedeass/innovatiorwearabletech

Source Cambridge Consultants debuts 'unnoticeable’ wearable tech
http://eandt.theiet.org/news/2015/feb/xelfelmbridge.cfm

2.1.3 Center for Sustainable Health: Project HoneyBee

Technology name Project HoneyBee

Descriptonn. The Center for Sustainable Healthoés (CSH)
validating data to sustain human health. Project HoneyBee was designedi har ness t he pr om

wearabl e biosensors to revolutionize our ability
responds to t he n efaidg, ihegperfsiveaelchnalogies evithin clinicalsetiiags to

ensure that the datmllectedistruy usef ul . 0 TsheCPHODY ecx p eroimbri cnee i n v
biomarkers for clinical application with physiological metrics from wearable biosensors to address
clinical probl ems. The c¢cr eat oroiderpduls pettes endetstaralt we a
the chronic ilinesses that are an inevitable part of growing older, while giving health providers the metrics

to better manage di sease at | ower cost. o CSH is ¢

the utiity of commercial wearable devices for monitoring patients.
Status Evolving
Funding:

Product link: http://sustainablehealth.org/honeybee/

Source Bri nging the AFI i po Ildationeof wedable hiosengdors &t thafergfrBre e 6 s\
of the next Flip the Clinic Lab

http://www.sustainalghealth.org/blog/bringinflip -homeprojecthoneybeesalidationwearable
biosensorgorefrontnextflip -clinic-lab/

2.2


http://www.cambridgeconsultants.com/media/press-releases/innovation-wearable-tech
http://eandt.theiet.org/news/2015/feb/xelfelx-cambridge.cfm
http://sustainablehealth.org/honeybee/
http://www.sustainablehealth.org/blog/bringing-flip-home-project-honeybees-validation-wearable-biosensors-forefront-next-flip-clinic-lab/
http://www.sustainablehealth.org/blog/bringing-flip-home-project-honeybees-validation-wearable-biosensors-forefront-next-flip-clinic-lab/
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2.1.4 Chinese Academy of Sciences

Technology name Wearable temperature sensor using graphene nanowalls

Description: This research demonstrate ian ul trasensitive wearable tem
emerging materi al graphene nanowalls and its ease
result is facile, biocompatibl e, andtheeosders ef f ect i
hi gher than that of conventional counterparts. o A

monitoring body temperature in real time, and presents quite fast response/recovery speed as well as long
term stability. Such wearable tempera sensor could constitute a significant step towards integration

with the next frontier in personalized healthcare and humanc hi ne i nter face system.
Status Evolving

Funding:

Product link:

Source Wearable Temperature Sensor Based on Graphene Nanowalls
http://pubs.rsc.org/en/content/articlepdf/2015/ra/c5ra00871a

2.1.5 Florida International University in Miami and North Carolina State
University

Technology name Wearable cortisol monitoring strip

Description: Scientists are developing a tiny wearable sensor strip to measure the hormone cortisol,

which signals stress, as well as to track sleep and alert doctors when a peasgelisusly tense. The

device is anticipated to have benefits for people in-bigiss jobs like first responders. Compared to
previous methods for measuring cortisol, the stri
the process of stanijj human trials on flexible, wearable patches to see if they can successfully wick

sweat from the body and measure various ions, hoping to predict muscle damage in athletes, among other
things. o Stress as a bi omar k éngssuchas gliceseleveleid t o det

diabetics.

Status Evolving

Funding:

Product link:

Source Future of Measuring Stresés and Other Thingd Is in Wearable Devices

http://www.notimpossiblenow.com/lives/futuod-measurinestress-and-otherthings-is-in-wearable
devices

2.1.6  Movement Interactive: Hiji Band

Technology name Hiji Band

2.3


http://pubs.rsc.org/en/content/articlepdf/2015/ra/c5ra00871a
http://www.notimpossiblenow.com/lives/future-of-measuring-stress--and-other-things--is-in-wearable-devices
http://www.notimpossiblenow.com/lives/future-of-measuring-stress--and-other-things--is-in-wearable-devices

PNNL RTA Monthly Report
Sensors

Description: The Hiji Band detects and reports traumatic brain injury in sports players or other users.

Activity related to brain injury is reported to a mobile app. Sensors in the adjustable headband detect any

i mpact . The sensors and c osmapdsdvesthe impadt data@andsendsa ut o m
alerts in reatime to those who use the integrated mobile app. The information is sent when a player

wearing the band suffers any head collision. Important factors from the collision, such as speed, location
anddiret i on are tracked with the sensors. o Aemitional
fiwith the data, teams will be able to create a{@ng record of all prominent head impacts that the

player has faced. Easily comprehensible text, grapitsimages are used by the software to send the data

to the users. o The device also delivers audio and

Status Evolving
Funding: Crowdfundingi surpassed the pledge goal.

Product link: http://hijiband.com/

Source Hiji Band- Wearable for Effective Concussion Detection
http://www.augmentedrealitytrends.com/wearaielehnology/hijiband.html

217 i1Bi ometrics: Impact IntelligenceE System

Technology namelmpact Intelligence System

Description: The I mpact I ntelligence System comprises
Technology to gather and analyze intracranial impact data and pregidine objective information,
such as fithe |l ocation and | evel of -Bneadsessment an at

of the athletebs exposurE&Eheosympamtef bess aiiaepdr o p!
advanced accaleo met er and gyroscope technology embedded o
impactsensing mouthguards, sideline assessment applicatiotiyneaklireless base station,

customizable software package, mobile natification device, mouthguard ahatagiions, and a field kit

case. The device can pr o diinaimpadigfarneation,iathletdiriformatiom n d a c
can be stored and monitored over entire athletic career, impact alerts wirelessly sent to sideline personnel,

and a suit®f tools supporting athlete assessment in bench vs. play decisions, recovery and s&fe return

play protocol s. 0

Status Evolving
Funding:

Product link: http://www.ilbiometrics.com/product/

Source i1 Biometrics Intelligence. The grousmteaking tool to understanding impacts in Sports.
http://www.ilbiometrics.com/product/

2.1.8 Kofi Odame (Individual)

Technology name Wearable asthmmonitoring device

Description: Researcher Kofi Odame is developing a wearable asthométoring device that sticks to a
patientds chest, records their breathing sounds t

24
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notifications to their smartphone if they need tkenahanges to their satianagement plan or take
medi cation. 0 The deenergy scarsuminreg, tfopdbwed edv by

the patientds natural motion and will remain on s
up if it detects an abnormality. The device will be preloaded with a generic data set that will determine
when a patient needs a notification, but it has t
over time. 0 Thes ehelpmedicat podessmmals analyze large dneodnts tofalata to

better understand and recognize medical conditoitsa me i s al so wor ki-ng on fAa
monitoring device that injects tiny amolingts of «cu
voltages, then reads the resulting impedance to create a virtual map of the heart. This device would be
able to collect information more easily and to an

Status Evolving

Funding:

Product link:

Source Odame: Wearable Biomedical Devices to Improve Treatment of Chronic Disease

http://dujs.dartmouthdai/biological sciences/odameearablebiomedicaldevicesto-improvetreatment
of-chronicdisease#.VO4iA00cRD8

2.1.9 Medidata, Garmin International Inc.

Technology name Mobile health technology for clinical trials

Description: Medidataand Garmin are integrating Garmin's vivofit activity tracker with the Medidata
Clinical CloudE Medidata and the use of mobile he
person's wrist 24/7, Garmin's vivofit measures steps taken, distance sdaloried and hours slept. The
waterresistant devia@ which displays fitness data through its alwaysL.CD display is being used by

Medidata to capture patient data in clinical trials. The company selected the vivofit because of the ease of

use provided bits yearlong battery life, which can improve the convenience and speed associated with
capturing directrom-patient data and, as such, has the potential to increase compliance among study
participants in a clinicadt urrda afl gasteitdri sngd at al hfer ccro
patients and integrates it with other traditional clinical data, including labs, vital signs, medical history

and adverse events. In doing so, the infrastructure provides life sciences companies with the ability to

conduct sophisticated analysis on trial performance. [ . . .] The data is pulled from the Garmin activity

tracker in 15minute increments and then analyzed to evaluate its connection with traditional clinical

measures and determine whether it can providiebinsight into patient health status or response to
therapy. i

Status Evolving
Funding:

Product link: https://www.mdsol.com/en

Source MedidataTeams Up with Garmin to Optimize Clinical Trials through Mobile Health
Technology
http://www.fiercecro.com/preseleases/mdidatateamsgarminoptimize-clinical-trials-throughrmobile-
healthtechno

2.5


http://dujs.dartmouth.edu/biological_sciences/odame-wearable-biomedical-devices-to-improve-treatment-of-chronic-disease#.VO4iA00cRD8
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2.1.10 Scripps Translational Science Institute: Sensor Technology and
Analytics to Monitor, Predict and Protect Ebola Patients (STAMP2)

Technology name STAMP2: Sensor Technology and Aniidg to Monitor, Predict and Protect Ebola
Patients

Description: Scripps and partners Sotera Wireless, Rhythm Diagnostic Systems, and PhysIQ and
developing a wireless device to screen for Ebol a
type sensoto pinpoint changes in individuals' condition, and continuously monitors patients' vital signs
through two wireless monitors. [. . .] Data from the monitors is transmitted to PhyslQ's analytics platform,
which uses nexgieneration algorithms to detect chan in patients over time. The platform provides

automated analysis, offering information about an individual's condition before symptoms develop or

worsen. o Current plans include running the syste
including wireless rugged computers, smartphones and tablets with specially created apps. The completed
program will also include a web portal that all ow

compri ses fia diesapledsensihaegoes énllike @ Bavlidf ahd a hospital grade
wireless vital sign sensor suite both of which will continuously measure key vital signs, including, heart
rate, respiratory rate, temperature, and oxygen saturation of Ebola patients in ETUs angspeuzsedsto

be infected, allowing for remote monitoring, improved patient care and enhanced health care worker
safety. o

Status Evolving
Funding: Grart from the U.S. Agency for International Development

Product link: http://www.scripps.org/news items/51tpfogramnominatedto-testnewwireless
approacHor-ebolacare

Source USAID backs wearable tech initiative for Ebola from Scripps
http://www.fiercemedicaldevices.com/story/ushmckswearabletechinitiative-ebolascripps/2015)2-
13

http://www.ebolagrandchallenge.net/wearaégientsensors

2.6
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Photo Sourcehttp://www.ebolagrandchallenge.net/wearapégientsensors

2.1.11 Spectros: T-Stat®, BodySigns®

Technology name T-Stat broadband tissue oximeter, BodySigns wearable fithess sensor

Description: The -St at ti ssue oxi met er iapprofiet dssenditivertcst medi c a
ischemia, an insufficient supply of oxygen to tissue, and remains the only commexaséyple tissue

oximeter utilizing stat®f-the-art multispectral technology. The nvasive FStat VLS system is used

clinically to provide a continuous and reaahe absolute value, utilizing 260 wavelengths, over the

competing NIRS oximeter produchéis thatonlyuse2. 06 The BodySigns wearabl e

fi | o-fit Beart rate monitor that uses white light to produce medicala d e dat a. o The devi
fisensor measures heart rat e, r e s pmall,amdncontact r at e, hy
sensoro and is fAsuitabl e f opowerfimessangwearable coosamer nt o a
el ectronics products. o

Status Available
Funding:

Product link: http://www.spectros.com/productstatischemiadetection/about-stat/system
overview.html

Source Spectros Corporation 2014 Oximeter Sales Revenue Up 42%
http://www.prnewswire.com/new®leases/spectramrporation2014oximetersalesrevenueup-42-
300030600.html
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2.1.12 Stryd

Technology name Stryd wearable power meter

Description: The smdl wearable device uses firgt-its-kind sensing technology to calculate run power,
measured in watts. Stryd links with most sports watches and mobile devices, and has a battery life of
longer than a year. Stryd helps a user understand their perfornmahestablish baseline datdrysl

fdetects both the runnero6s force and velocity the
reading. Force is measured from the impact forces
step. Velocity is measured using higésolutonnot i on sensors that calcul ate

moving through 3D space. Together, these two measurements are run through a complex algorithm,
resulting in.tothe runner6s power

Status Evolving
Funding: Crowdfundingi more than doubled the goal $0,000

Product link: http://www.stryd.com/

Source Stryd Launches First Wearable Power Meter For Runners
http://triathlon.competitor.com/2015/02/ggach/strydlaunchedirst-wearablepowermeter
runners 112181

2.1.13 University of Tokyo

Technolagy name Wearable fever alarmband

Description: This wearable, flexible, and seibwered fever alarmband sounds an alarm in the case of

hi gh body t emper at uflexbleanomlousdksidcen solae paneq pigzdelactic A

speaker, temperatusensor and power supply circuit created with organic components in a wearable

package © The device is 30cmed o299 @englt déndonstratedythat ieis e Die v e
possible to produce flexible, disposable devices wh i ¢ h woagiVeds inla bealthdare settiga r

and potenti al | gudideferdback onbauy tegmperaturedoe combined with other sensors

to register wetness, pressure or heart rate

Status Evolving

Funding:

Product link:

Source Printable wearable fever alarm includes 'several firsts'

http://www.newelectronics.co.uk/electronicews/printablevearablefever-alarmincludesseveral
firsts/74058/
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Photo sourcehttp://www.t.utokyo.ac.jp/etpage/release/2015/150226_2.html

2.1.14 Vital Connect: HealthPatch MD

Technology name HealthPatch MD

DescriptonnHe al t hPat ch MD i s fa s mal litoranumbenofbiometricabl e de

signals, providing medical professionals with the
cardiac data, body movement, temperature, and other such health indicators. Thealséeired via
BlueTooth4.candcarbe i nt er preted and anal ydzeesd gunseidn gs oMfittwaalr ¢

The device is water resistant, has a72&our battery life, and is fully disposabldie chesivorn device
features ECG electrodes to detect heart rate, an acceleromet&ctonuaion, and thermistor to detect
skin temperaturelhe device was approved for the Japanese ma&Rét,clearance for sale in the US,
regulatory approval (CE Mark) for distribution in EU, and it is registered for distribution in Canada.
Status Evolving

Funding:

Product link: http://www.vitalconnect.com/healthpatohd

Source HealthPatch MD Wins Approval for Japanese Market
http://mobileidworld.com/healthpataind-wins-approvaifor-japanesenarket2131/

2.1.15 X2 Biosystems: Integrated Concussion Evaluation

Technology name IntegratedConcussion Evaluation (ICE)

Description: The Integrated Concussion Evaluation is a clbaged application that combines wearable
biometric sensors and mobile software to spot, monitor, and enable response to traumatic brain injury.
The device is currelytin use by morghan 30 national hockey teams and anticipated to have applications

for firstrespondersyvher e ATraumatic brain injury is also a p
military personnel who are exposed to concussive blasts among otreotymadelated violence.
Wearable tech and biometrics are being applied mo

exposure to brain injury soAtbatdithg poopke dewnsl
thedevicedraws fromSCAT 2/SCAT 3/NFL derived protocol, cloddased access, reiine field data,

multi-factor exams, concussion history and risk factors, rétuptay management tools, and iPad

compatibility. The devi ce fipr o wfacthrebaselinescamparisoorimagid hightighting of

postinjury deficiencies that help to verify or dismiss a suspected concussion. The brain health of athletes
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is tracked throughout their entire careers by the X2 ICE as they progress through levels of competition
and engage in déirent activities. X2 ICE helps athletic organizations to build long term profiles of
concussion assessment, recovery and rétamnl ay . 0

Status Evolving

Funding:

Product link: http://www.x2biosystms.com/x2 _ice/

Source NHL Chooses Wearable Biometrics To Detect Brain Trauma
http://mobileidworld.com/nhthoosesvearablebiometricsto-detectbraintrauma2032/

2.1.16 Zhejiang University

Technology name Wearable sensor systems for infants

Description: Researchers are addressing wearable sensor systems and frameworks for infants. This
research explores the fAdevel dephmiogies, wirdlessand f usi on
communication techniques and a low enezggsumption microprocessor with high performance data
processing algorithmso for the continuous health
iAs a cl i ni c helconstanomonitaripgpot physialogicahparameters of infants, wearable
sensor systems for infants are able to transmit t
clinicians or parents. Moreover, such systems with integrated sensors can petteensd treats such as
falling or drowning and warn parents i mmediately.

Status Evolving

Funding: Supported in part by the NSFC Grant No. 61428304 and the China StateaBeatory of
Robotics and System (HIT) SKLR&E14ZD-04.

Product link:

Source Wearable Sensor Systems for Infants
http://www.mdpi.com/1428220/15/2/3721

22 Bi ol ogi cal

2.2.1 Edgewood Chemical Biological Center: VOCkit System

Technology name VOCKit system

Description: TheVOCKkit system was adapted from commercial technology to detect and differentiate

chemical and biological hazards and transmit resullsetdigher command. The deviGeu s es a post ag
stampsized colorimetric detection assay printed with a grid of sede@n indicator chemicals with the

ability to identify threats such as anthrax, sarin or mustard gas. The system can then transmit the results

via soldiersdéd Nett Warrior smartphones.-ike The devi
cartridge. Aol ug on the cartridge can be removed to add
of colored indicator chemicalsreatto r eveal the sampleds composition
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rel ease, At t he hear tetedibn asstyea swaych df paper abaut thee sizeoflao r i m
postage stamp, that is printed with a grid of several dozen indicator chemicals arranged in a grid of small

dots. Each dot is made from a differentlylored indicator chemical that will have a unigquéor change

in response to any compound it comes in contact with: from chemical threats, to biological threats, to
common household cleaning products and cosmetics.

Status Evolving
Funding:
Product link:

http://www.army.mil/article/143059/New_devices_may_soon_help_Soldiers_nose_out_chemicals _bio t
hreats/

Source Handheld devices improve bio and chemical threat detection
http://defensesystems.com/articles/2015/02/20/amemydhelebiologicalchemical
detection.aspx?admgarea=DS

Photo Sourcehttp://www.army.nil/article/143059/New_devices_may_soon_help_Soldiers_nose_out_chemicals__bio_threats/

2.3 Ot her

2.3.1 Infineon Technologies AG: DPS310

Technology name DPS310 Micro Electro Mechanical System (MEMS)

Description: DPS310 is a miniature barometric air pressuretampberature sensor. The lgy@wer

device, measuring 2. 0mm x -highfHormmesalutidn, niniatore MEM&at ur e s
(Micro Electro Mechanical Systems) pressure senso
enhanced navigation, locationell-kb ei ng, gesture recognition and weat
The device provides accuracy, exspressures from 300hPa to 1200hPa and at temperaturesifd

to 85AC. The device is anticipat dotatianapplwaionsii deal f
such as floor detection in shopping malls and parking garagesoutdoor navigation where it can help

to i mprove navigation accuracy or support 'dead r
deviceds acciuomacygowandl helsplwitn i denti fying when a
building to another and triggering the download of a new floorplan.-Bigiracy height measurement is
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also required by sports and fithess applications that need to differeetiatseh the different types of
'"steps a wearer might be taking and the correspo

Status Soon to be released
Funding:
Product link: http://www.infineon.com/dgdl/Infineon

PB DPS310 Digital Barometric Pressure SefR®w01l 00
EN.pdf?fileld=5546d4624bbf60fb014bc100f8150839

Source Low-power barometric pressure sensor fabite and wearable gadgets dod devices
http://phys.ora/news/20182-low-powerbarometriepressuresensofmobile.html

2.3.2 Institute for Integrative Nanosciences

Technology nameMagnetic field sensor

Description: Researchers are developing a sensor that would allow users to detect magnetic fields. It is
essentially fAan el esensaorywsysiem that équips thevriedpient with arisixth semge'o
abe to perceive the presence of static or dynamic
less than 2 micrometers thick and weigh 3 grams per square aredghey withstand stretching,

bending, and crumpling without sacrificing sensor perfortaaResearchers suggest the technology

could | ead to Awear aksénstiveaskin thanepablesprexintity dbtéckon,magnet o
navigation and touchless contrel

Status Evolving

Funding: Funded in part by the Nangitoject of the German Federal Ministry of Education and

Research (BMBF) and European Research Council under the European@ns Sevent h Fr amew
Program(FP7/20072013)/ERC grant agreement number 306277. The work in Tokyo was supported by

the JST SomeyBio-Harmonized ERATO grant.

Researchlink: http://www.nature.com/ncomms/2015/150121/ncomms7080/full/ncomms7080.html

Source The sensor that can give you a SIXTENSE: Film can give hands the ability to ‘feel' magnetic
fields
http://www.dailymail.co.uk/sciencetech/arti€29©38706/ThesensoiSIXTH-SENSEFilm-handsability-
sensemagnetiefields.html
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Photo Sourcehttp://www.nature.com/ncomms/2015/150121/ncomms7080/full/ncomms7080.html#acknowledgments

2.33 STMicroelectronics: UVIS25

Technology name UVIS25 ultraviolet radiatiorsensor

Descriptonn. The UVI S25 wultraviolet s eaompatrUVdeasoriained c ompr
at all UV-sensing markets, including wearable devices, smartphone and tablet apps, andstaither

equipment. Leveraging patented ST technaoldigg device is sensitive to UV waves in the -200nm

range, encompassing the key 4\{315-400nm) and UWB (280-315nm) wavelengths that are of

greatest concern to humealth effects. Delivering more than just sensing, the UVIS25 calculates the

UVI internally, uniquely eliminating the need for external processing algorithms or calibration on the
customerdés manufacturing |line. 0 The kesybviteat ur es
a resolution of just 1/16, SPI and 12C interfaces, d 3.6 V supply voltage range, and the ability to

provide updated UVI values as often as every second. The device is supplied in a 2.5x2.5x0.76-mm LGA
10L transparent mol ded package. 0

Status Soon to be released
Funding:

Product link:
http://www.st.com/web/en/catalog/sense power/FM89/SC2014?icmp=sc2014 pron pr feb2015&sc=uvi

ndexpr

Source Compact digi UV Sensor for mobile, wearable, & apps
http://www.eeherald.com/section/ngwoducts/onws20150228004d.html

2.3.4  Universidad Politécnica de Madrid Institute of Optoelectronics Systems
and Microtechnology

Techndogy name Flexible nanosensors

Description: Res ear ¢ her optiarnanosdnsorsecapabge iofrstigking on uneven surfaces and
biological surfaces like human skiand measure temperature, breadth, heart pressurfhetc.

nanosensors use lesost materials such as standard polycarbonate compact disks, aluminum films, and
adhesive tapes. The fl exible nanosensors are crea
traditional polycarbonate, and secondly, transferring these sensors sovaddeotch tapes by a simple
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stick-andp e e | prAcedudien® to researchers, AThese fl exil
refractive index variations of the surrounding medium and this can be used to detect chemical substances.
Besides, they didpy iridescent colors that can vary according to the viewing and illumination angle, this

property facilitates the detection of position variations and surface topography to where they are stuck at a

gl ance. 0

Status Evolving
Funding: Financial supporfrom MINECO, Spain (TEC201-31145).

Researchlink: http://dx.doi.org/doi:10.1039/C4NR06271J

Source Flexible nanosensors for wearable devices
http://www.nanowerk.com/nanotechnoleggws/newsid=39171.php

Aluminum film with two optical sensors over a Scotch adhesive tape. The sensor areais 1 mm x 1
mm. (Image: UPM)
Photo aurce:http://dx.doi.org/doi:10.1039/C4NR06271J

2.3.5 Yonsei University and Stanford University

Technology name:Corductive FiberBased Ultrasensitive Textile Pressure Sensor

Description: Researchers are usihighly conductive fibers coated with dielectric rubber matetals

develop dlexible and sensitive textitbased pressure sensor T h e exlsibtsnsspenr seffsitivity,

very fast response time, and high stability compared with previous {baskd pressure sensors. By

using a weaving method, the pressure sensor can be applied to make smart gloves and clothes which can
control machines wirelessly as humarachine interfaces.

Status Evolving

Funding: Supported by the Priority Research Centers Program (Grant No$.00@3823) through the
National Research Foundation (NRF) of Korea funded by the Ministry of Education, Science and
Technology (MEST) and M-career Researcher Program through NRF grant funded by the MEST (Grant
No. 2014R1A2A2A09053061) This work was also supported by the Ministry of Higher Education,
Kingdom of Saudi Arabia for supporting this research through a grant (PO8%MD4) under tk

Promising Centre for Sensors and Electronic Devices (PCSED) at Najran University, Kingdom of Saudi
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Arabia and Basic Science Research Program through the NRF funded by the Ministry of Education,
Science and Technology (Grant No. 2012R1A1A2042106).

Product link:

Source Conductive FibeBased Ultrasensitive Textile Pressure Sensor for Wearable Electronics
http://onlinelibrary.wiley.com/doi/10.1002/adma.201500009/abstract
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Photo sourcehttp://onlinelibrary.wiley.com/store/10.1002/adma.201500009/asset/image_m/adma201§6680001-
m.png?v=1&s=18ce715ch8d8a6781f68e95dbc8d34bbb9fl2bc3
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3.0Di spl ays
31 Headupp (on face or head)

3.1.1 Apple

Technology name HeadMounted Display Apparatus for Retaining a Portable Electronic Device with
Display (Patent No. 8,957,835)

Description: Appl e was granted i nt eMountecDisplay Appgtastoper t y r
Retaining a Portable Electronic Device with Displ
to the Samsung Gear VR, the proposed device uses the smartphone screen as the display and offers a
handheld remote control.

Status Evolving
Funding:
Product link: http://patft.uspto.gov/netacgi/nph

Parse?PSect1=PT0O2&Sect2=HITOFF&p=1&u=%2Fnetahtm|%2FPTO%2Fsearch
bool.html&r=1&f=G&I=50&c01=AND&d=PTXT&s1=8957835&0S=8957835&RS=8957835

Source Did Apple Just Patent Samsung's Gear VR Headset?
http://me.pcmag.com/wearabiech/1007/news/didpplejustpatentisamsungsiearvr-headset

Photo Sourcehttp://patft.uspto.gov/netacgi/ngParser?8ct1=PTO2&Sect2=HITOFF&p=1&u=%2Fnetahtml%2FPTO%2Fsearch
bool.html&r=1&f=G&I=50&c01=AND&d=PTXT&s1=8957835&0S=8957835&R S=8957835

3.1.2 Apple

Technology name Presentation device

Description: Appl e was granted a patent f aportabledevi ce for
presentation device to be worn by a user and that is capable of presenting media content to the user such

as earphones, headphones, goggles or faceplates w
range of s ens oimity sensorqd.guath infreegl seasorfigdasey sensor, a SONAR sensor,

or any other type of sensor that can sense distance/proximity), a temperature sensor, and a pressure
sensor .o
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Status Evolving
Funding:
Product link: http://patft.uspto.gov/netacgi/nph

Parser?Sectl=PTO2&Sect2=HITORF&L&U=%2FnetahtmI|%2FPTO%2Fsearch
bool.html&r=1&f=G&I=508&c01=AND&d=PTXT&s1=8,954,177&0S=8,954,177&RS=8,954,177

Source Apple Granted Patent for a Wearable Presentation Device
http://www.patentlyapple.com/patentipple/2015/02/applgrantedpatentfor-a-wearablepresentation
device.html

3.1.3 BMW

Technology name Virtual reality goggles

DescriptionnBWMO6 s vi rtualiwielal iwoyr kg osgigthielsar |l y to the Goo
information on a lens to improve safety and driving experiences. Speed data will be collected, and car
sharing and travel update alerts will be projected onto the sgreem.h e goggl es are suppo
dr i ver s panexknseomodthesgif@mking technologies already installed in new BMW models.

Connecting with collision detection sensors and c
surroundings (like the pavement, pedesgianor oncomi ng traffic) onto the
chassis 6di sappearsé as the driver |l ooks over the

Status Evolving
Funding:

Product link: http://www.bmw.com/com/en/owners/service/augmented reality introduction 1.html

Source BMW developing higkitech goggles to help drivers park
http://www.techworld.com/news/wearables/braswearablein-developmenin-silicon-valley-plant
3597254/

3.1.4 DAQRI

Technology name Melon headband and DAQRI Smart Helmet

Description: DAQRI, augmented rei#y helmet developer, acquired Melon, developer of an
electroencephalogram (EEG, detects electrical activity in the brain) tracking headiterdasvielon
was originally designedtoset a wuser 6s f bicparserghip wilhagvareenthe By  t

fito monitor the stress | evel, s k i DAQRIecpoptetlly at ur e, f
pl ans to incorporate Melonbés headband into its Sm
4D work to develop technology that projectsda on a user 6s environment . D
AEEG space has i mmediate potential to enhance 4D
potential to create a garshanging braircomputer interface that will allow you to control 4D ingerés

and objects in the real world. o

Status Evolving
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Funding: Crowdfunding
Product link:
Source DAQRI Acquired Wearable Technology Stalp Melon
http://www.augmentedrealitytrends.com/wearaiglehnology/daqgracquiresmelon.html
3.1.5 Google, Amst er damb &oo§le@lasp h ol
Technology name Google Glass
Descriptionn. Googl e Glass is being tested at thas Aamst er
handsf r ee way to | ook up gate and airplane informat.i
passing through the terminal in a bid to better u

person perspecthnicvedeéd TlRe el nipalnghasn app that Al et
aircraft data and have the results displayed via the headset or on their smartphone. Another future feature

the airport hopes to implement is the ability to measure the placement eistdarriers on the taxiway

just by looking at them, rather than officers having to manually take measurements. It goes without saying
that thatés going to require a very thin margin o

Status Evolving
Funding:

Product link: https://www.google.com/glass/start/

Source Google Glass Is Being Trialed At European Airport
http://techcrunch.com/2015/02/09/glasshiphol/

3.1.6 Kopin: NanoJet

Technology name NanoJet

Description: Kopin, a microdisplay supplier of headset and rugged solutions, is devetopifgNa n o J e t
process for its liquid crystal cell assembly. The Nanpdmtess releases tiny drops of liquid crystal

material with greater precision (variation within a few nano grams) and provides for a purer, better

controlled and very uniform layering of the liquid crystal material in the fabrication of displays, msultin

in superior image quality and higher brightness. 0
tiny pixels required for augmented reality and vi
to deliver improved display performance wahperior image quality, higher display brightness, and

increased high temperature operating range.

Status Evolving
Funding:

Product link: http://www.kopin.com/
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Source Kopin Develops Innovative NanoJetocess for Micro LCDs to Serve Emerging AR and VR
Markets
http://www.marketwatcltom/story/kopirdevelopsinnovativenanojetprocesgor-micro-lcdsto-serve
emergingar-andvr-markets201502-05?reflink=MW_news_stmp

3.1.7  University Bremen, Friedrich Wilhelm Bessel Institute

Technology nameHybrid braincomputer interface (BCl) headset

Description: The prope e d h e a d s eatteadystdteevigualavoled potiéntial (SSVEERI, an

eventrelated (depynchronization (ERD/ERSBCI, an eye tracker, an environmental observation

camera, and a new EEG head cap for wgatomfort and easy r e p a r Taghybiad®BCl deadset
fenables research for a Human Machine Interface t
and the tasks to be carri esBCloondept day Becamne usefulforg t o dev
healthy peopleic ases whefrree @6 6thamdlisi ng o Althaighthe BGilas i s nec e
been developed for disabled users, it may also have applicatidirstfoesponders with a need for

handsfree operations.

Status Evolving

Funding: Arbeitsgemeinschafhdustieller Forschungsvereinigungen provided the grant for research
project (16136BG).

Product link:

Source sBClHeadsad Wearable and Modular Device for Hybrid Bralomputer Interface
http://www.mdpi.com/2072666X/6/3/291

Adapters for EEG-electrode

X

Photo Sourcehttp://www.mdpi.com/207566X/6/3/291/htm

SMD-LEDs as
SSVEP-stimuli

3.1.8 Sony: SmartEyeglass

Technology name SmartEyeglass

Descriptionn. Sony 6s Smar tlEynekge da sesy efiwenatredr nseper i mposes i n
images)ontoth uderedsd of view. According to the article,
software developers will/l be available in Japan, G
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SmartEyeglass features an accelerometer, gyroscope, electnmpiass) brightness sensor, microphones,
Bluetooth, Android compatibility, 3M pixel camera, VGA movie capability.

Status Soon to be released

Funding:

Product link:

Source Sony steps up in wearable space with SmartEyeglass (Update)

http://articles.economictimes.indiatimes.com/2@P518/news/59269248 1 gooegigasseyeweaiglass
team

3.1.9 VitalMedicals: VitalVideo, VitalCom, VitalStream

Technology name VitalVideo, VitalCom, VitalStreansmart glass technologies

Description: VitalMedicals offers three smart glass enabled products for use in medical settings:

AiVital Video streams | i ve ul tdeo#smau glabses andtablets oscopy
during procedures, bringing that data right into

talk with anyone else in the hospital with just a voice command to their smart glasses or mobile device, as

wellassharing their point efdcingranmena. ViialSaeans sinieamg livegitala s s e s
signs and alarms to the anesthesiologist or <circ

sedation procedures to improve situational awarenéss
Status Evolving
Funding: $925,000 in seed funding from angel investors and the Stanford StartX Fund

Product link: https://www.vitalmedicals.com/

Source Healthcare Wearable Maker VitalMedic&taises $925K in Seed Funding
http://www.iamwire.com/2015/02/vitalmedicalaises925kseedfundingangetinvestorsstanford
startx-fund/109476

3.1.10 Vuzix, HeadApp: Glass4Flight

Technology name Glass4Flight with Vuzix100 Smart Glasses

Description: Vuzix partnered with HeadApp teate théslass4Flight application, whidhtegrates with

Wi FI'y, a syst dnmedidteadess fpiaost offrdalltimmet data points together in one handy
package known as the Virtual Glass Cockpit. The Virtual Glass Cockpit creates a whole new breed of
user experience for pilots, and allows for ready access to all that important materiahagqukt

including things like route information, heading, speed and altitude, among a host of others. Plus, all that
information can be hadonahaffds ee basi s, all owing the hands to
glasses offer compatibility with a smalnbne, HD camera, Bluetooth and wifi connectivity, integrated

head tracking and GPS. HeadApp fAtransforms a pai

inspired fupnmitshpel ayhweaadf military aircrafts. o
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Status Soon to be releasédAnticipated to be available for purchase at the Aero2015 Expo in April
2015

Funding:

Product link: http://www.vuzix.com/consumer/products m16@p://www.headapp.eu/

Source Vuzix and HeadApp Combine For a Higltying Event
http://www.wearabletechworldom/topics/wearablech/articles/39763vVuzix-headapgombinea-
high-flying-event.htm
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41 Sedpfoweri ng t(eHasr)ves

4.1.1 Chinese Academy of Sciences

Technology name Hybridized Electromagneti€riboelectric Nanogenerator

DescriptonnResear chers are developing fAa hybridized el e
highly efficient scavenging of biomechanicaleegy to sustainably power wearable electronics by human

wal ki ng. o According to the article, AThe hybridi
performance and a much better charging performance than that of an individuatlearesging unit 0
Researchers integrated the hybr itochane# biomechanioajener at
energy induced by human walking to directly light up tens of@ghitting diodes in the shoe and

sustainably power a smart pedometer for irgathe data of a walking step, distance, and energy

consumption. A wireless pedometer driven by the hybrid nanogenerator can work well to send the

walking data to an iPhone under the distance of 25 m. This work pushes forward a significant step toward
enagy harvesting from human walking and its potential applications in sustainably powering wearable

el ectronics. 0

Status Evolving

Funding: This work was supported by the National Natural Science Foundation of China (Grant Nos.
51472055 and 61404034),thet housands talentsd program for the p
team, China.

Product link:

Source Hybridized Electromagneti€riboelectric Nanogenerator for Scavenging Biomechanical Energy

for Sustainably Powering Wearable Electronics
http://pubs.acs.org/doi/pdf/10.1021/nn507455f

Photo Sourcehttp://pubs.acs.org/doi/pdf/10.1021/nn507455f

4.1.2  HSG-IMIT Institute of Micromachining and Information Technology

Technology name Energyproducing shoe
Description: Engineers are developing a device that can fit inside the sole of a shoe and generate energy

from wal ki ng. Tattsbocldharvesté@r vehictc capitgltes uporetise fofce of the heel
hitting the ground, while secod | y swing haevesi@® pr oduces poimgghefoisey monopol
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generated while the leg isin motion. T h e edmpdiogyre Aisystem of magnetic f |
As the magnets pass the coils, a voltage is created which can be stored afd csese, because of

the diminutive size of the generaiowhich needs to fit unobtrusively into the skiothe voltage

generated is incredibl y atrnmativeplacementR imside thershok,er s ar e e
suggesting @Th edba enbughotd poweathelsénsors, which would measure foot rotation,
acceleration and angular velocity, to determine how fast you are travelling, what distance you have
covered and in which directiontyimgshomst hgt f@fbeuldse
power generated from walking to secure themselves around the feet of the wearer. However, if developed
properly, they could be far more useful than the Nike gimmick, when marketed to the elderly and infirm
audience. 0

Status Evolving
Funding: This research (IGIProject: 17742N) was supported by the 'Programm zur Férderung der
industriellen Gemeinschaftsforschung uadtwicklung (IGF, Germany)' and by the Federal Ministry of

Education and Research (BMBF, Germany) under the conBait1843.

Product link: http://dx.doi.org/10.1088/0964726/24/2/025029

Source Gr een fAShock Har velsforgveavablETechiFany i s a Shoe
http://www.pollutionsolution®nline.com/news/green
enerqgy/42/breaking news/green shock hdevesnergy is a shae for wearable tech fans/33313/

42 Power supplies

4.2.1 Ballard Power Systems

Technology name Fuel cell technology

DescriptonnThe fuel cell power system is anticipated to
current wearable lithiuaAon batteries while decreasing weight and volume by more than 50%-faur2

mi s s iBallard Power Systems will bring its proton exchamgambrane fuel cell technology to two

new contracts. Oneisananut omoti ve technol ogy solutions contr a
next phase of an ongoing program to develop a wearable fuel cell power system for soldiers. The new

work phase wilfocus on reducing costs and developing additional manufacturing capabilities as the
Ardica system gets closer to the prototype stage.
contract with an unnamed automotive original equipment manufacturer.

Status: Evolving
Funding:

Product link: http://www.ballard.com/

Source Ballard Power Systems (BLDP) Stock Gains After Signing New Contracts
http://www.thestreet.com/story/13054649/1/ballamiversystemsldp-stockgainsaftersigningnew-
contracts.html
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4.2.2  Sungkyunkwan University
Technology name Nanopatterned TextidBased Wearable Trdelectric Nanogenerator
Description. Resear chers are exploring Afully flexible, f

nanogenerator (WTNG) with high powgenerating performance and mechanical robustnéss Th ey wer e
able to successfully e mo n s t r a-powerei opbrationsoeLEDs, the LCD, and the keyless vehicle

entry system only with the output power of our WTNG without any help from external power sources,

which proves potential applications of WTNGs in gmfvered smart clothekealth care monitoring and
sefpower ed wearable devices, and eecagmze paaogearatossl el e
fas an | mpor t an-harvestngitechnplpgy thad donverts mactyical energy into

electrical energy and haverattted great attention for realizingsplffo wer ed wear abl e el ect

Status Evolving

Funding: This work was financially supported by Basic Science Research Program and the Center for
Advanced SofElectrorics as Global Frontier Projetttrough the Mtional Research Foundatiah Korea
Grant funded by the Ministry of Science, ICT & Future Planning.

Product link:

Source Nanopatterned TextitBased Wearable Triboelectric Nanogenerator
http://pubs.acs.org/doi/full/10.1021/nn507221f

4.3


http://pubs.acs.org/doi/full/10.1021/nn507221f




PNNL RTA Monthly Report
Communications

50Communi cati ons

51 Shorangespolwew Bl uetooth

5.1.1 Automated Assembly Corporation: InfoSkin

Technology name InfoSkin neasfield communications (NFC)

Description: InfoSkin is a Iline of NFC tags that adhere
healthcare industry where they would be usdthfirove patient care by making it easier for staff to

update treatment records and create automatic tim
Aut omat ed As spendifglwiyednsite tpcartolegy that uses copper wire rather than adexib

etched circuit to be flexible, comfortable, and green with improved NFC range and improved ability to be

read at different angles.

Status Evolving
Funding:

Product link: http://www.autoassembly.com/infoskimearablenfc-tag/

Source AAC to mass produce wearable NFC stickers for healthcare
http://www.nfcwoid.com/2015/02/17/334156/asa-massproducewearablenfc-stickersfor-healthcare/

Photo Sourcehttp://www.autoassembly.com/infoskimearablenfc-tag/

512 FreeWavz

Technology name FreeWavz wireless smart earphones

Description: FreeWavz wireless smartpah ones ar e Afitness bands for th
communicate wireless to the user via Bluetoothasure heartratandreport and provide audio alerts

regarding calories burned, distance, and steps while also playing music, with the addbddycaf

configurable listet hr ough t o fiblend between sound from the ¢
environment can be adj ust e dheeaphaneseroploy Blubteothtoe ar er 6 s
eliminate the need for wires or physical connectiotiéodevice.
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Status Soon to be released
Funding:

Product link: http://www.freewavz.com/

Source FreeWavz Wirefree Wearable Earphones
http://geeknewscentral.com/2015/02/06/freewamzfreewearablecarphonegprogress/

52 Handss ee operation

5.2.1 RHL Vision Technologies Pvt. Ltd.: Fin

Technology rame Fin thumb ring

Description: The Fin thumb ringonnectswitfii nnumer abl e devices via Bluet
to control them by simply moving the ringed finge
because Athe thumlati £amhemoor!| pvieirygudher e on t he pa
palm serve as the menu, keypad, or gesture space, providing options for smart phone, keypad, reading,
calendar, heathounted display, and various other modes.

Status Soon to be released

Funding: Crowdfundingi doubled the $100,000 pledge target

Product link: http://www.finrobotics.com/

Source FINT the thumbring that aims to take humamnachine interaction to the next level
http://yourstory.com/2015/02/fin/

')@° O.
- = IV
N ©

Photo Sourcehttp://www.finrobotics.com/
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6.0Camer as

6.1.1 Contour: ContourGPS

Technology name ContourGPS

Description: The ContourGPS Action video Camera is equipped with GPS technoltrggitdocation,
speed and altitle multiple times per second, while capturimigh-definition video. The lightweight (4.3
ounces) device shoots 1080p video and featureslé@fee angle lens, live streaming, still photo mode,
and GPS video mapping that connects to smart devices.

Status Available

Funding:

Product link: http://contour.com/

Source ContourGPS Wearable Camera
http://winecountrymotorsports.com/contourhd/contourgpsrablecamerap-879.html

Photo Sourcehttp://contour.com/

6.1.2  Digital Ally

Technology nameWearable cameras

Description: Digital Ally specializes in advanced digital video police cameras, fteetrds and law
enforcement surveillance equipmeas well as sports cameras (surf, ski, eligital Ally competes with
wearable cameras such as GoPro in the field

record f i eDigtalAsliltyw artd oenrst. 10y f il ed a patent for

program for preserving breath analysis data
Status Evolving
Funding:

Product link: http://www.digitalallyinc.com/

Source Why Digital Ally May Get More Orders From The Gov't
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http://news.investors.com/business/022345418digital-ally-sharegump-gsaaward.htm

6.1.3 First V1sion

Technology nameFirst V1sion camera garment

Description: This cameraquippeds hi rt f i t t e d-defiritionfcantera with aneoptital ldng g h

and a sports jersey with biometric sensors throughout. The biometric sensors gather informasion with

Intel Edison chip, allowing the shirt to send player data to computers vieoNiRke camera offers
ibroadcast qualityo 1080p/ 24FPS and 720p/ 50FPS re
PAL or NTSC format, and radiofrequency transmission.

Status Evolving

Funding:

Product link: http://www.firstvlsion.com/

Source First V1sion Wants to Bring Wearable Cameras to Broadcasts
http://news.wearables.com/firgl sionwantsto-bring-wearablecamerago-broadcasts/

Photo Sourcehttp://www.firstvlsion.com/index.html

6.1.4 Marantz

Technology name PMD-901V video recorder

Description. Mar ant z devel oped a fApersonal video record
service workers and first responders like police and fire fighters to record their daily activities. The

Marantz PMDB901V is a GPS enabled portable video recordeaptures full HD video and can capture

a full work day of video for workers in a variety
AWi th 32GB o fprosfeneraal storaget tlee RS TV captures up to 8 continuous hours

of full HD video at 2304 x 1296 resolution, rendering impeccable detail and clarity, in harsh conditions.
Weighing less than 7 ounces,the P 1V attaches unobtrusively to th
swiveling clip for optimum video capture from the utvéde 140degree fielebf-view lens. The internal
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GPS receiver provides automatic location tagging of vided stilkcaptures, offering irrefutable
substantiation of where and when the audio and vi
constructionsubmersible for up to 30 minutes at 1m, migision, ability to withstand temperatures

betweend 0 t o 140 degr eedvandedopexatigheient whtl eeweanéeng gl
Status Soon to be released

Funding:

Product link: http://denonpro.com/assets/microsites/CES2015/press_releases/english/PMD901V.pdf

Source Marantz Brings Affordable Wearable Video Recording for Responders
http://tpn.tv/2015/02/07/marantringsaffordablewearablevideo-recordingfor-responders/

6.1.5 MeMini

Technology name meMini wearable camera

Description: meMiniisabdy-wor n camer a t h aWhemcwearesstofahe tamgra dresslams : i
button on the device, the previous minute of film is saved. The special moment is captured, rather than
l ost in the time it takes to fummbéolyertthbkhedeamtn

new fiRecall 06 technol ogy asgreafeld of vieaws30 flan& (et 8ecoaca p a b i |
shooting, Sony 8 megapixel image sensor, wifi and Bluetooth capability, and 3.5 hour battery life. It

streams to a smartphone ta #& recall time and review/manage footage.

Status Soon to be releasédvVianufacturing planned for April

Funding: Crowdfunding, incubator

Product link: http://memini.com/

Source Tiny camera inventor draws glohadaise
http://www.stuff.co.nz/technology/gadgets/6585624 3tamerainventordrawsglobakpraise

Photo Sourcehttp://memini.com/
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6.1.6 QindredCam

Technology name QindredCam

Description: QindredCam is a cljpn camera that shoots photo and vidad offers buiklin intelligence

(sensors and software) and cloud service to manage and share. ddmgezamera i8 megpixel with a
wide-anglelens. Whe t he device connects to wifi, dall the
cloud. There, they will be organized and edited for you and your loved ones to enjoy on our Qindred

mobile app or any browsef.h e 6 Hi ghl i ght 6 o p toivgonthebestghttesorapp wi | |
videos, as refined by our Cloud Service. Once your moments are safely stored in the cloud, you can
privately share them with your f gmadftagingaoise fri ends
cancelling mic, interchangealieagnet/clip options, wifi and Bluetooth capability, USB port, 4GB

storage, and @5 hour battery life.

Status Evolving
Funding: Crowdfunding

Product link: http://www.acumulus9.com/gindredcam/

Source QindredCam: The Intelligent Wearable Camera
https://www.kickstarter.com/projects/1810705046/gindredtdamintelligentwearable
camera?ref=newest

Photo Sourcehttps://www.kickstarter.com/projects/1810705046/gindredtiagrintelligentwearablecamera

6.1.7 Swann: Bolt HD

Technology name Bolt HD wearable action camera

Description:. Thi s camer ads capabi lidntideerscorimal2 megsxed i ncl ud
still camera, MicroSD, mounts, and remote control. According to the product web site, the device can:

1 Record professional high definition action videos at 1080p (1920 x 1080 pixels) in real time

(30fps) with stereo audio

1 Use the laser point to check the camera is on target & shoot in any conditions with waterproof
casing to 32ft/10m below the surface
Relive the action in high definition with mini HDMI connection (cable not included)
Record footage to MicroSD card (up38GB), or use the USB cable to transfer to PC or Mac for
easy uploading to your favorite websites

T
)l
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