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Wearable BAN EEG, ECG, EMG, Vital signals monitoring, Temperature, Respiration monitor, SpO2, Blood

pressure monitor, pH monitor, Glucose sensor, Hearing aid

Disability assistance

Muscle tension monitor, Muscle tension stimulation, Weighing scale, Fall detection

Human performance management

Aiding professional and amature sport training, Assessing emergency service personnel
performance, Assessing soldier fatigue and battle readiness, Non Human(Animal)

Implant BAN

Glucose sensor, Cardiac arrhythmia monitor/recorder, Brain liquid pressure sensor,
Endoscope capstle, Drug delivery capstle, Deep brain stimulator(e.g. Epilepsy, Parkinson’s
therapy), Cortical stimulator, Visual neuro-stimulator, Audio neuro stimulator, Brain—
computer interface

Remote control of medical devices

Pacemaker, Implantable cardioverter defibrallitor ICD, Implanted actuator, Insulin pump,
Hearing aid(wearable and implanted), Retina implants

Real-time audio/video streaming

Voice communication/Music for headsets, Sound track/Music - 5.1 channel, Video
streaming, 3D video

Data file/stream transfer

Data/image/video file transfer, Remote control of entertainment devices, Body motion
capture/gesture recognition, position, Control signal from PC peripheral devices, Forgotten
things monitor, Vital sign and body information based entertainment service

Entertainment applications

Gaming applications using BAN, Social Networking
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Number of Duty cycle Latency .
AulA
SJEIES SAR safety Data rate device @) sensitivity Setup time
EEG Highest > 24 <10 Yes <3s
ECG High 3kbps/Ch <24 <10 Yes < 30s
Vital monitor High <10kbps <12 <1 < 30s
SpO2 High <32bps <12 <1 Yes < 30s
Hearing aid(communication) 10kbps <12 <1 low <ls
Hearing aid(medium fidelity) 256kbps <12 100 100ms <3s
Glucose/brain liquid/ .
drug delivery capsule High <1z <1 <3s
Endoscope capsule High >2Mbps <6 <50 Yes <3s
Brain—computer interface > 24 <50 Yes <l1s
Pacemaker/lCD/actuator/ <12 <1 <35
insulin pump
(H 3) HI2|=2& MH|A EX
SLEIES Data rate Number of device Duty cycle(%) Latency sensitivity Setup time
Video streaming 10~20Mbps <12 high Yes <ls
3D video 100Mbps <12 high Yes <lIs
Voice comm. 256kbps <12 high Yes <3s
Sound track 5Mbps <12 high Yes < 3s
File transfer 10Mbps <12 high < 3s
Gaming applications  200kbps~2Mbps 12 to 24 <30 % high <ls
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¢ 12 channel ECG(raw streaming)

- 250Hz sampling rate

- 12bits/sample

- 3kbps per channel

- 6kbps total

- 50kbps with small protocol overhead

* 12—-channel ECG(compressed example.
References required)

- 250Hz sampling rate
- 12bits/sample
- 2kbps total
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» High Definition(HD) Example:
- Resolution: 720i(1280 x 720)
- Max frame rate: 30fps
- Compression rate: 1/80
- Data rate: 8.25Mbps
» Standard Definition(SD) Example:

- Resolution: 640 x 480

- Max frame rate: 30fps
- Compression rate: 1/80
- Data rate: 2.8bps

* Control data

- Command length(typical): 128bits
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- QoS: low latency of less than 50ms

- Operation time: & or more hours

- Number of devices: 2 or more devices
for realizing a diversity reception

- Safety: SAR and coexistence with other

radio systems
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* Real-time audio/video streaming applications
* Portable 3D and virtual world applications
» Wearable computer and new HCI devices

* Beyond five senses — augmented senses
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« Agent associates

« First time, manager needs configuration

« Agent sends:
- Objects for pulse, oxygen saturation, waveform,

scanner, and PM-Store

- Static attributes in all the objects

« If stream is started, the scanner packs the waveform,
pulse, and oxygen saturation in a data update event
report

« If a sleep study was captured, the PM-Store is trans—
ferred when queried manager

« During next association agent does not have to send
configuration if manager remembers it

AR ESHE S| = ofefieh 2ol Ata 2o
Z%715 288k 24 H RS iy A
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» A person wears a pulse oximeter
* Pulse and oxygen saturation is streamed to the manager
* Stream packs waveform data as well as averaged data

» Alternatively, the data may be stored on the pulse
oximeter(e.g. sleep study) and transmitted at the end
of a session

* Same example applies to other measurement types:
fitness equipment, independent living equipment
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1G Interest Group

MAC Media Access Control

MICS Medical Implant Communication System
OSI Open System Interconnection

PDA Personal Digital Assistant

QoS Quality of Service

RF Radio Frequency

SAR Specific Absorption Rate

SG Study Group

TDMA Time Division Multiple Access

TG Task Group

UWB Ultra Wide Band

WBAN Wireless Body Area Network
Wireless Personal Area Network
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