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BWSNOverall Project ObjectivesOverall Project Objectives

BiomedicalBiomedical wirelesswireless sensor sensor networknetwork as a basis for as a basis for 
collaborationcollaboration onon productproduct and services and services opportunitiesopportunities

Sensors integrated with different communication Sensors integrated with different communication 
solutionssolutions

Tested and verified in user environment Tested and verified in user environment –– ““Approved by Approved by 
IVSIVS””

Promotion in the market included input to sensor Promotion in the market included input to sensor 
communication standardizationcommunication standardization



BWSNBackgroundBackground
Increased population with chronicle diseases (e.g. diabetes 1 Increased population with chronicle diseases (e.g. diabetes 1 
and hearth diseases), especially among old peopleand hearth diseases), especially among old people

TreatmentTreatment and and monitoringmonitoring costscosts areare highhigh and and increaseincrease
dramaticallydramatically

PreferencePreference ofof treatmenttreatment and and medicalmedical monitoringmonitoring in in ownown
environmentenvironment ((e.ge.g. at . at homehome or at or at workwork), ), relatedrelated to person to person ratherrather
thanthan placeplace

Preference of complete mobilityPreference of complete mobility

PreferencePreference ofof personal personal controlcontrol withwith externalexternal communicationcommunication for  for  
monitoring diseases and medicationmonitoring diseases and medication



BWSNBWSN as part of Personalized BWSN as part of Personalized 
HealthcareHealthcare



BWSNBiomedical Sensor NetworksBiomedical Sensor Networks

Sensors integrated through a sensor network with Sensors integrated through a sensor network with 
applications that communicates with a supervisory applications that communicates with a supervisory 
unit and medical expertise for monitoring diseases unit and medical expertise for monitoring diseases 
and medication.and medication.

NumberNumber ofof sensors sensors adaptedadapted to to thethe patientpatient’’ss
diagnosisdiagnosis

Mobility means use of wireless sensors and ultra low Mobility means use of wireless sensors and ultra low 
power consumptionpower consumption

ElectronicElectronic tagstags for for findingfinding personal personal belongingsbelongings
((medicinesmedicines, , keyskeys) as part ) as part ofof thethe solutionsolution



BWSNBody SensorsBody Sensors

ECG monitorECG monitor
RR--wave detectionwave detection

BradycardiaBradycardia
TachycardiaTachycardia
Sinus arrestSinus arrest
Ventricular tachycardia with broad QRS Ventricular tachycardia with broad QRS 
complexescomplexes
SupraventricularSupraventricular tachycardia with tachycardia with 
narrow QRS complexes narrow QRS complexes 

Blood pressureBlood pressure
Chemical sensorsChemical sensors

Glucose sensorGlucose sensor
Blood gases Blood gases 
Artificial pancreas Artificial pancreas 

Activity sensorActivity sensor
Breathing sensorBreathing sensor
Body temperatureBody temperature



BWSNImplantsImplants

Heart stimulatorsHeart stimulators
Classical, successful implantClassical, successful implant

Cochlear implantsCochlear implants
Electrical stimulation of auditory Electrical stimulation of auditory 
systemsystem
80% of deaf80% of deaf--born may hear!born may hear!

Retinal implantRetinal implant
Promising preliminary trialsPromising preliminary trials
Complicated and demandingComplicated and demanding



BWSNThe Bionic ManThe Bionic Man

Biomedical microelectronicsBiomedical microelectronics
Emerging fieldEmerging field

Great potentialGreat potential
ImportantImportant

Life savingLife saving
Chronic diseases managementChronic diseases management

Getting olderGetting older……..
DemandingDemanding

InterdisciplinaryInterdisciplinary
Driving technologyDriving technology
Driving developmentDriving development

Like power aware EGM algorithmsLike power aware EGM algorithms
Serving societyServing society

Improving quality of lifeImproving quality of life



BWSN

Biomedical Wireless Sensor NetworksBiomedical Wireless Sensor Networks

Networking sensorsNetworking sensors
SelfSelf--configuringconfiguring
SelfSelf--organizing organizing 
Serving large numberServing large number

Short range smart sensorsShort range smart sensors
Inexpensive in large numbersInexpensive in large numbers

Must adapt continuously to changesMust adapt continuously to changes
New nodesNew nodes
Nodes disappearingNodes disappearing



BWSNChallengesChallenges
Monitoring vital signsMonitoring vital signs

ReliableReliable
FlawlessFlawless

Alarm functionsAlarm functions
Qualitative and wellQualitative and well--foundedfounded
Controlling errorsControlling errors

Small wearable devicesSmall wearable devices
Wireless Wireless 
RobustRobust
Battery operatedBattery operated
Ultra Ultra lowlow powerpower
BioBio--compatiblecompatible

Closing the loopClosing the loop
Controlling medicationControlling medication

RealReal--time processingtime processing
Reliability across several wireless linksReliability across several wireless links



BWSNOpportunitiesOpportunities and and ChallengesChallenges
Medical sensors, wireless communication solutions  and sensor Medical sensors, wireless communication solutions  and sensor 
networks are a multinetworks are a multi--billion business increasing rapidly (both billion business increasing rapidly (both 
product and services)product and services)

Norway has technology / product providers collaborating with Norway has technology / product providers collaborating with 
advanced user environmentsadvanced user environments

Need to strengthen the R&D effort in order to speed up product Need to strengthen the R&D effort in order to speed up product 
development and create an industrial structure with enterprises development and create an industrial structure with enterprises 
of various sizeof various size

Need to establish national and international commercial Need to establish national and international commercial 
clusters in order to reach the market and promote solutionsclusters in order to reach the market and promote solutions

Major challenge: organizing and initial fund the use of medicalMajor challenge: organizing and initial fund the use of medical
sensor networks in primary health care sensor networks in primary health care 


