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Abstract: [The contribution illustrates a capsule endoscope as an application of an implant WBAN. 
This work is a result of collaboration among several companies and academia. An implant WBAN 
should be taken into account together with a wearable WBAN in order to achieve interoperability of 
them in standard because an implant WBAN is important for medical healthcare which is a primary 
application of WBAN.]

Purpose: [To provide information on body area network use cases and typical requirements.]
Notice: This document has been prepared to assist the IEEE P802.15.  It is offered as a basis for 
discussion and is not binding on the contributing individual(s) or organization(s). The material in this 
document is subject to change in form and content after further study. The contributor(s) reserve(s) the 
right to add, amend or withdraw material contained herein.
Release: The contributor acknowledges and accepts that this contribution becomes the property of 
IEEE and may be made publicly available by P802.15.
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Summary

• Capsule endoscope
– Implanted WBAN medical application

• Using 15.6 to enable wireless transmission of both video and 
control data between inside and outside of human body.

• Cooperation with wearable WBAN is required to provide a 
reliable system

– Technical requirements
• Data rate of up to 10 Mbps
• Sensitive to latency and error
• Low power consumption
• Safety for human body: compliance with SAR guidelines
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Application: Capsule Endoscope
• Application category

Medical application
• Monitoring the digestive organs 
such as the small intestine by  
video or successive image data

• Application environments
Hospital
Outside hospital

• Coexistence with other radio 
systems

15.6
(implanted WBAN )

Video/control data

Control data

• Storage
• Real-time monitoring

swallowing
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Technical overview
wearable WBAN
implantable WBAN

Device
(network 

coordinator)
(outside body)

Device
(inside body)

Device
(outside body)

Device
(outside body)

Human body

• Video data
High definition (HD)

Example:
• Resolution: 720i (1280 x 720)
• Max frame rate: 30 fps
• Compression rate: 1/80
• Data rate: 8.25 Mbps

Standard definition (SD)
Example:
• Resolution: 640 x 480
• Max frame rate: 30 fps
• Compression rate: 1/80
• Data rate: 2.8 Mbps

• Control data
• Command length (typical): 128 bits

• QoS: low latency of less than 50 ms
• Operation time: 8 or more hours
• Number of devices: 2 or more devices for 
realizing a diversity reception
• Safety: SAR and coexistence with other 
radio systems

control data

control data

control data

video and 
control data

video and 
control data

video and 
control data

control 
data

control 
data

Cooperation between implanted 
WBAN and wearable WBAN
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Technical requirements

yesup to 3m
from human 
body

2~16SD: 2 Mbps 
or more
HD: up to 
10Mbps

asymmetrictree or 
mesh

MICS, 
MedRadio, 
and FCC 
part 15.209

compliance 
with 
international 
regulations

CoexistenceRadio rangeNumber of 
devices (per 
piconet)

Data rate 
(per link)

data link 
speed 
symmetric/ 
asymmetric

TopologyRegulatory 
- Radio

SAR Safety

swallowable
(eg. 
1cmx1cmx2cm)

between 
inside and 
outside body

required, if 
possible

less than 
500ms

sensitive
(should be 
less than 
50ms)

very 
sensitive

lowhigh

Form Factorchannel 
(e.g. in/out 
body)

location 
awareness

Setup 
time for a 
new link

QoS
(Sensitive 
to latency)

QoS
(Sensitive 
to error)

power 
consumption

robustness 
/reliability 
(high/med/low)

video data should have 
higher priority than 
other data.

more than 2 (with 
transmission power 
control)

PriorityNumber of 
simultaneously 
operating piconets

ref. 15-07-0735-08-0ban-ban-application-matrix
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Conclusion
• Capsule endoscope

– Implanted WBAN medical application
• Wireless transmission of video and control data between 

inside and outside body using 15.6.
• Cooperation with wearable WBAN is required to make the 

system more reliable.  

– Technical requirements
• data rate: up to 10Mbps for HD video data
• low latency: less than 50ms
• low power consumption: 8 or more hours by one buttery
• safety for human body: compliance with international 

SAR regulation or guidelines


