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European	
  Standard	
  for	
  Interoperability	
  
in	
  the	
  home	
  

•  CENELEC	
  CWA:	
  “Interoperability	
  
framework	
  requirements	
  specificaBon	
  
for	
  service	
  to	
  the	
  home	
  (IFRS)”	
  (CWA	
  
50560)	
  	
  

	
  –	
  June	
  2010,	
  Brussels	
  

•  In	
  process	
  towards	
  full	
  European	
  
Standard	
  in	
  2012/13	
  

•  Worked	
  with	
  a	
  Na=onal	
  Standards	
  
Body	
  and	
  created	
  a	
  CENELEC	
  
Workshop	
  Agreement	
  (CWA)	
  

•  UK	
  project	
  team	
  responsible	
  for	
  formula=on	
  of	
  	
  a	
  European	
  Standard	
  for	
  
Interoperability	
  in	
  the	
  home	
  under	
  TAHI’s	
  Interoperability	
  Framework	
  
IniBaBve	
  (IFI)	
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Smart	
  Home	
  Open	
  PlaMorm	
  -­‐	
  facilitaBng	
  ‘Interoperability	
  



Interoperability	
  is	
  ability	
  of	
  two	
  or	
  more	
  networks,	
  systems,	
  devices,	
  
applica=ons	
  or	
  components	
  to	
  exchange	
  informa=on	
  between	
  them	
  and	
  
use	
  the	
  informa=on	
  so	
  exchanged	
  

HBES	
  =	
  Home	
  and	
  Building	
  Electronic	
  Systems	
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DEMS TRIAL 

Trial participant standard of living 
& lifestyle not affected 

Monitor consumption 

PHASE 1 

PHASE 3 
PHASE 2 

Apply intelligence to further  
reduce energy consumption 

Commercially viable products 

5 trial homes 

Monitor consumption 

Monitor consumption 

Install energy efficient 
appliances and boilers in each 
home 

3 test homes 

Knowledge 
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Smart	
  appliance	
  implementaBon	
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What	
  is	
  Telecare?	
  

•  Offering	
  remote	
  care	
  of	
  elderly	
  and	
  physically	
  less	
  able	
  
people,	
  providing	
  the	
  care	
  and	
  reassurance	
  needed	
  to	
  allow	
  
them	
  to	
  remain	
  living	
  in	
  their	
  own	
  homes.	
  The	
  use	
  of	
  
sensors	
  may	
  be	
  part	
  of	
  a	
  package	
  which	
  can	
  provide	
  
support	
  for	
  people	
  with	
  illnesses	
  such	
  as	
  demen=a,	
  or	
  
people	
  at	
  risk	
  of	
  falling.	
  

•  Most	
  telecare	
  mi=gates	
  harm	
  by	
  reac=ng	
  to	
  untoward	
  
events	
  and	
  raising	
  a	
  help	
  response	
  quickly.	
  Some	
  telecare,	
  
such	
  as	
  safety	
  confirma=on	
  and	
  lifestyle	
  monitoring	
  have	
  a	
  
preven=ve	
  func=on	
  in	
  that	
  a	
  deteriora=on	
  in	
  the	
  telecare	
  
user's	
  wellbeing	
  can	
  be	
  spojed	
  at	
  an	
  early	
  stage.	
  

•  Telecare	
  is	
  different	
  from	
  telemedicine	
  and	
  telehealth.	
  



I','(#$'&Eh@.5"'*%&ER#"5,'/&:^>&

Bed occupancy sensor 
Provides an early warning by alerting that the user has left their bed and not 
returned within a pre set time period, indicating a possible fall - can also be 
programmed to switch on lights, helping people find their way to and from bed 
easily.  

Bogus caller button 
When users are concerned about bogus callers or have already been a bogus 
caller victim.  It is usually mounted on the inside of the front door or door frame.  
Can generate either silent or noisy alarm calls Monitoring centre can remind user 
to check visitor’s ID. It can also be used as a fixed point panic button. 

Carbon Monoxide (CO) detector 
where there is a risk of a carbon monoxide  e.g. blocked flue or fault in a fuel 
burning appliance.  It detects carbon monoxide at relatively low levels. Particularly 
useful for when service users are sleeping downstairs. 

Enuresis - night-time incontinence sensor 
detects incontinence in bed. Consists of sensor mat located under the sheet and a 
control unit. 

Epilepsy sensor 
generates an alarm when tonic-clonic seizures are detected in bed. It consists of a 
sensor under the sheet and a controller. 
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Fall detector 
automatically raises an alarm call when a fall is detected. Also has a manual 
activation button.   It detects falls using a two stage detection process based 
on orientation and impact. It is worn on the body using a clip or via pouch and 
elasticated waist band. 100m range gives greater cover than a pendant. It can 
be useful in larger properties or farms. 

Flood detector 
provides early warning of potential floods, useful where forgetfulness is 
becoming an issue.  Often placed under sink in bathroom 

Gas detector 
where there is concern that gas may be left on and not lit e.g. gas cooker. 
Mains powered detector detects gas and raises an alarm call. 

Gas shut off solution 
where there is risk of gas being left on, unlit and the need for the gas supply to be 
turned off. The solution detects gas, shuts off the supply (usually to the cooker) 
and raises an alarm call. Solution consists of control unit with key switch, shut off 
valve, natural gas detector and a radio transmitter. Particularly of benefit for those 
with cognitive impairments and as a solution works best when can be provided 
early, so maximising the benefits to the service user. 
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Heat detector 
Often used in Kitchens to detect fire .Generates an alarm call when high temperature 
(54O- 62OC) is detected. It may be a requirement for some landlords. 

Medication dispenser 
where there is a concern that a service user is forgetting to take their 
medication or is taking their medication inappropriately.  Provides audible and 
visual alerts to the service user each time medication should be taken. 
The dispenser has a 14 or 28 dose carousel. The dose compartments are 
larger for the 14 dose unit meaning more tablets can be put in each 
compartment. The unit can raise an alarm call if tablets are not taken. 

Motion sensor (PIR) 
Used either as part of an inactivity system,  part of an intruder system,  part of a virtual 
sensor, or as part of an Activities of Daily Living assessment tool (ADLife). 

Minuet watch 
designed for those who are reluctant to wear a traditional style personal pendant. It 
combines a watch and a personal pendant functions. Able to use own watch strap. 
Discrete option for domestic violence cases 
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Paging solutions 
where there is a carer in the same property who will be able to respond to the alarm. It 
is also for the service user where usual forms of alarm indication are not suitable. 
It consists of a pager with charger and vibrating pillow pad and an optional flashing 
beacon.  If the call is not answered by the carer the call may be automatically sent to 
the monitoring centre. 

Property exit sensor 
where there is a risk that the user may exit the property at an inappropriate time of day.  
It raises a call if the user exits the property and doesn’t return within a relatively short 
time period. It consists of controller wired to motion sensor and magnetic contacts. 

Radio pullcord 
fixed alarm call point. It can be strategically placed to provide the user with a convenient 
means of summoning help in an emergency.  It can also be programmed to answer the 
phone. 
Reminders 
where a user just needs a prompt e.g. to be reminded to take their medication, lock their 
doors etc. It requires a Lifeline Connect+ and messages to be recorded, usually by 
family. Lifeline Connect says “reminder” and bleeps, the service user presses the green 
key to play the message. 
Smoke detector 
Smoke detectorUses - where additional assistance is required when smoke is detected. It 
provides both a local audible alert and raises an alarm call. 
It is particularly suited for service users with issues over mobility and cognitive or sensory 
impairment. 



Telemedicine	
  

Telemedicine	
  is	
  the	
  use	
  of	
  telecommunica=on	
  and	
  
informa=on	
  technologies	
  in	
  order	
  to	
  provide	
  clinical	
  
health	
  care	
  at	
  a	
  distance.	
  It	
  helps	
  eliminate	
  distance	
  
barriers	
  and	
  can	
  improve	
  access	
  to	
  medical	
  services	
  
that	
  would	
  oMen	
  not	
  be	
  consistently	
  available	
  in	
  
distant	
  rural	
  communi=es.	
  It	
  is	
  also	
  used	
  to	
  save	
  lives	
  
in	
  cri=cal	
  care	
  and	
  emergency	
  situa=ons.	
  



Categories	
  of	
  Telemedicine	
  

Telemedicine	
  can	
  be	
  broken	
  into	
  three	
  main	
  categories:	
  store-­‐and-­‐forward,	
  remote	
  
monitoring	
  and	
  (real-­‐Bme)	
  interacBve	
  services.	
  

•  Store-­‐and-­‐forward	
  telemedicine	
  involves	
  acquiring	
  medical	
  data	
  (like	
  medical	
  images,	
  
biosignals	
  etc.)	
  and	
  then	
  transmilng	
  this	
  data	
  to	
  a	
  doctor	
  or	
  medical	
  specialist	
  at	
  a	
  
convenient	
  =me	
  for	
  assessment	
  offline.	
  It	
  does	
  not	
  require	
  the	
  presence	
  of	
  both	
  par=es	
  
at	
  the	
  same	
  =me.	
  Dermatology	
  (cf:	
  teledermatology),	
  radiology,	
  and	
  pathology	
  are	
  
common	
  special=es	
  that	
  are	
  conducive	
  to	
  asynchronous	
  telemedicine.	
  

•  Remote	
  monitoring,	
  also	
  known	
  as	
  self-­‐monitoring	
  or	
  tes=ng,	
  enables	
  medical	
  
professionals	
  to	
  monitor	
  a	
  pa=ent	
  remotely	
  using	
  various	
  technological	
  devices.	
  This	
  
method	
  is	
  primarily	
  used	
  for	
  managing	
  chronic	
  diseases	
  or	
  specific	
  condi=ons,	
  such	
  as	
  
heart	
  disease,	
  diabetes	
  mellitus,	
  or	
  asthma.	
  These	
  services	
  can	
  provide	
  comparable	
  
health	
  outcomes	
  to	
  tradi=onal	
  in-­‐person	
  pa=ent	
  encounters,	
  supply	
  greater	
  sa=sfac=on	
  
to	
  pa=ents,	
  and	
  may	
  be	
  cost-­‐effec=ve.	
  

•  InteracBve	
  telemedicine	
  services	
  provide	
  real-­‐=me	
  interac=ons	
  between	
  pa=ent	
  and	
  
provider,	
  to	
  include	
  phone	
  conversa=ons,	
  online	
  communica=on	
  and	
  home	
  visits.	
  Many	
  
ac=vi=es	
  such	
  as	
  history	
  review,	
  physical	
  examina=on,	
  psychiatric	
  evalua=ons	
  and	
  
ophthalmology	
  assessments	
  can	
  be	
  conducted	
  comparably	
  to	
  those	
  done	
  in	
  tradi=onal	
  
face-­‐to-­‐face	
  visits.	
  In	
  addi=on,	
  "clinician-­‐interac=ve"	
  telemedicine	
  services	
  may	
  be	
  less	
  
costly	
  than	
  in-­‐person	
  clinical	
  visit	
  



Telemedicine	
  Examples	
  

•  Telenursing	
  -­‐	
  the	
  use	
  of	
  telecommunica=ons	
  and	
  IT	
  in	
  order	
  to	
  provide	
  nursing	
  
services	
  whenever	
  a	
  large	
  physical	
  distance	
  exists	
  between	
  pa=ent	
  and	
  nurse,	
  or	
  
between	
  any	
  number	
  of	
  nurses.	
  

•  Telepharmacy	
  	
  -­‐	
  providing	
  pharmaceu=cal	
  care	
  to	
  pa=ents	
  at	
  remote	
  loca=ons	
  
where	
  they	
  may	
  not	
  have	
  physical	
  contact	
  with	
  pharmacists.	
  It	
  encompasses	
  drug	
  
therapy	
  monitoring,	
  pa=ent	
  counseling,	
  prior	
  authoriza=on,	
  refill	
  authorisa=on,	
  
monitoring	
  formulary	
  compliance	
  with	
  the	
  aid	
  of	
  teleconferencing	
  or	
  
videoconferencing.	
  

•  TelerehabilitaBon	
  (or	
  e-­‐rehabilita*on)	
  is	
  the	
  delivery	
  of	
  rehabilita=on	
  services	
  over	
  
telecommunica=on	
  networks	
  and	
  the	
  Internet.	
  Most	
  types	
  of	
  services	
  fall	
  into	
  two	
  
categories:	
  clinical	
  assessment	
  (the	
  pa=ent’s	
  func=onal	
  abili=es	
  in	
  his	
  or	
  her	
  
environment),	
  and	
  clinical	
  therapy.	
  

•  Telemedicine	
  for	
  trauma	
  triage	
  -­‐	
  using	
  telemedicine,	
  trauma	
  specialists	
  can	
  
interact	
  with	
  personnel	
  on	
  the	
  scene	
  of	
  a	
  mass	
  casualty	
  or	
  disaster	
  situa=on,	
  via	
  
the	
  internet	
  using	
  mobile	
  devices,	
  to	
  determine	
  the	
  severity	
  of	
  injuries.	
  	
  

•  Telemedicine	
  for	
  intensive	
  care	
  unit	
  (ICU)	
  rounds	
  -­‐	
  also	
  being	
  used	
  in	
  some	
  
trauma	
  ICUs	
  to	
  reduce	
  the	
  spread	
  of	
  infec=ons.	
  



Specialist	
  Care	
  Delivery	
  
•  Telecardiology	
  ECGs,	
  or	
  electrocardiographs,	
  can	
  be	
  transmijed	
  using	
  telephone	
  and	
  wireless.	
  
•  Telepsychiatry	
  also	
  u=lises	
  videoconferencing	
  for	
  pa=ents	
  residing	
  in	
  underserved	
  areas	
  to	
  access	
  

psychiatric	
  services.	
  It	
  offers	
  wide	
  range	
  of	
  services	
  to	
  the	
  pa=ents	
  and	
  providers,	
  such	
  as	
  consulta=on	
  
between	
  the	
  psychiatrists,	
  educa=onal	
  clinical	
  programs,	
  diagnosis	
  and	
  assessment,	
  medica=on	
  therapy	
  
management,	
  and	
  rou=ne	
  follow-­‐up	
  mee=ngs.	
  

•  Teleradiology	
  is	
  the	
  ability	
  to	
  send	
  radiographic	
  images	
  (x-­‐rays,	
  CT,	
  MR,	
  PET/CT,	
  SPECT/CT,	
  MG,	
  US...)	
  from	
  
one	
  loca=on	
  to	
  another.	
  high-­‐speed	
  broadband	
  based	
  Internet	
  enables	
  the	
  use	
  of	
  new	
  technologies	
  for	
  
teleradiology:	
  the	
  image	
  reviewer	
  can	
  now	
  have	
  access	
  to	
  distant	
  servers	
  in	
  order	
  to	
  view	
  an	
  exam.	
  

•  Telepathology	
  the	
  transfer	
  of	
  image-­‐rich	
  pathology	
  data	
  between	
  distant	
  loca=ons	
  for	
  the	
  purposes	
  of	
  
diagnosis,	
  educa=on,	
  and	
  research.	
  including	
  the	
  rendering	
  histopathology	
  =ssue	
  diagnoses,	
  at	
  a	
  distance.	
  

•  Teledermatology	
  probably	
  one	
  of	
  the	
  most	
  common	
  applica=ons	
  of	
  telemedicine	
  and	
  e-­‐health	
  used	
  to	
  
exchange	
  medical	
  informa=on	
  (concerning	
  skin	
  condi=ons	
  and	
  tumours	
  of	
  the	
  skin)	
  over	
  a	
  distance	
  using	
  
audio,	
  visual	
  and	
  data	
  communica=on.	
  

•  TeledenBstry	
  use	
  of	
  informa=on	
  technology	
  and	
  telecommunica=ons	
  for	
  dental	
  care,	
  consulta=on,	
  
educa=on,	
  and	
  public	
  awareness.	
  

•  Teleaudiology	
  to	
  provide	
  audiological	
  services	
  and	
  may	
  include	
  the	
  full	
  scope	
  of	
  audiological	
  prac=ce.	
  
•  Teleophthalmology	
  	
  delivers	
  eye	
  care	
  through	
  digital	
  medical	
  equipment	
  and	
  telecommunica=ons	
  

technology.	
  
•  Telesurgery	
  bility	
  for	
  a	
  doctor	
  to	
  perform	
  surgery	
  on	
  a	
  pa=ent	
  even	
  though	
  they	
  are	
  not	
  physically	
  in	
  the	
  

same	
  loca=on.	
  Remote	
  surgery	
  combines	
  elements	
  of	
  robo=cs,	
  culng	
  edge	
  communica=on	
  technology	
  
such	
  as	
  high-­‐speed	
  data	
  connec=ons	
  and	
  elements	
  of	
  management	
  informa=on	
  systems.	
  	
  





Integrated	
  Solu=on	
  from	
  LS	
  (Korea)	
  



KT	
  Control	
  Room,	
  Seoul	
  



K-­‐MEG,	
  more	
  detail	
  



Micro-­‐grids	
  on	
  Jeju	
  Island	
  







Energy	
  use	
  summary	
  screen	
  





EV	
  charging	
  sta=on	
  



Selec=on	
  of	
  small	
  EVs	
  



Retro-­‐fit	
  EV	
  components	
  



Electric-­‐assist	
  HPV	
  





KT’s	
  Jeju	
  Island	
  control	
  centre	
  



Micro-­‐grid	
  co-­‐ordina=on	
  



Load	
  Profiles	
  



Smart	
  Meter,	
  sockets	
  















Next	
  Steps	
  

•  SFBB	
  
•  E-­‐Health	
  
•  Digital	
  technologies,	
  digital	
  making,	
  smart	
  buildings	
  
•  Front-­‐end	
  technology	
  implementa=on	
  –	
  control,	
  monitoring	
  
•  Data	
  acquisi=on	
  and	
  analysis	
  –	
  big	
  data	
  
•  Behavioural	
  and	
  cultural	
  change	
  
•  Policy	
  influence,	
  business	
  models,	
  revenue,	
  incen=ves	
  
•  Local	
  load	
  solu=on	
  vs	
  large	
  u=lity	
  
•  Energy	
  storage	
  solu=ons,	
  hydropower,	
  e-­‐car,	
  domes=c	
  
•  Distributed	
  energy	
  genera=on	
  vs	
  centralised	
  grid	
  
•  Water,	
  water	
  grid,	
  smart	
  metering,	
  demand	
  management	
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