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Overview
What	
  is	
  lifelogging	
  and	
  why	
  bother

Visual	
  lifelogging,	
  devices	
  including	
  SenseCam

Our	
  work	
  on	
  SC	
  data	
  management,	
  events,	
  event	
  browsing	
  and
augmenta)on

Further	
  uses	
  for	
  lifelogging	
  data
AcGvity	
  RecogniGon
Scene	
  DetecGon
Trajectory	
  EsGmaGon
IncorporaGng	
  Contextual	
  InformaGon

Lifelogging	
  -­‐	
  where	
  next	
  ?
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MM	
  retrieval	
  …

Access	
  to	
  (visual)	
  mulGmedia	
  is	
  based	
  on	
  metadata
from	
  content	
  capture,	
  social	
  tagging	
  and	
  other	
  userg-­‐
generated	
  content,	
  or	
  within-­‐frame	
  content	
  based	
  on
colour,	
  texture,	
  shape.

ApplicaGons	
  in	
  surveillance	
  video,	
  home	
  movies,	
  TV,	
  TV
news,	
  etc.

ApplicaGon	
  is	
  typically	
  to	
  “search	
  for	
  a	
  clip”,	
  or	
  to
summarise	
  into	
  something	
  shorter
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Lifelogging
Lifelogging	
  is	
  about	
  digitally	
  recording	
  your	
  daily	
  life

Such	
  recording	
  takes	
  many	
  forms,	
  from	
  wriXen	
  diaries	
  to	
  TwiXer
tweets,	
  and	
  our	
  digital	
  world	
  greatly	
  enables	
  automaGc
lifelogging

Most	
  of	
  what	
  we	
  do	
  can	
  be	
  re-­‐constructed	
  with	
  appropriate
access	
  to	
  mobile	
  phone	
  records,	
  computer	
  network	
  access
records,	
  credit	
  card	
  records,	
  CCTV	
  records,	
  TV	
  subscripGon
records,	
  in-­‐car	
  GPS	
  records,	
  and	
  so	
  on.

In	
  pracGce,	
  access	
  to	
  these	
  independent	
  records	
  happens	
  only	
  in
cases	
  of	
  invesGgaGon,	
  when	
  we	
  forensically	
  re-­‐construct	
  a	
  lifelog

Lifelogging	
  has	
  become	
  known	
  as	
  the	
  term	
  for	
  self-­‐recording,
auto-­‐biographical,	
  sousveillance
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Why	
  lifelogging
Some)mes	
  its	
  for	
  a	
  reason
Work e.g.	
  security	
  personnel,	
  medical	
  staff,	
  etc.
Personal e.g.	
  diaries,	
  etc.	
  increasing	
  interest	
  in	
  Carbon

footprints	
  and	
  energy	
  awareness

Some)mes	
  Its	
  medical
Early-­‐stage	
  sufferers	
  of	
  demenGa/Alzheimers	
  show	
  results

Some)mes	
  its	
  for	
  lifestyle	
  analysis
Working	
  with	
  medical	
  pracGGoners,	
  behaviour	
  analysts	
  and	
  markeGng
analysts

Some)mes	
  its	
  for	
  posterity
Recording	
  vacaGons,	
  family	
  gatherings,	
  social	
  occasions

Some)mes	
  its	
  because	
  we	
  can
And	
  we’re	
  not	
  yet	
  sure	
  what	
  we’ll	
  do	
  with	
  it	
  e.g.	
  MyLifeBits
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Visual	
  Lifelogging	
  Devices
Much	
  past	
  research	
  focus	
  on	
  miniaturising	
  hardware	
  and	
  increasing	
  baKery-­‐life
+	
  storage	
  e.g.	
  visual	
  lifelogging	
  domain

Tano et. al. University of Electro-Communications, Tokyo, Japan Microsoft Research
SenseCam

Steve Mann. Wearable computing: a first step
toward personal imaging. Computer, 30:25–32,
Feb 1997.

TIMELINE
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Eyetap
By Self-assembled (Steve Mann)

Cost Variable, recommended to buy
Mann's book

Video projection onto inside of Eyetap
glasses

Steve Mann, U Toronto is a pioneer, trailblazer, geek,
rights activist, who has become physically dependent on
his Eyetap for vision, and has had this validated in court.

His technology is a camera and screen projection directly
in front of his left eye.
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Apple iPhone 3GS
Sensors GPS, Wifi, Accelerometer,

Proximity sensor, compass

… problem is that It looks
like an iPhone !

What about an OTS device re-purposed for visual
lifelogging ?
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Flip Mino HD
Sensors No other sensors

… and worse again …

Problem with these is that they are mobile phones,
with add-ons, and always will. Not designed as
lifelogging devices so inherent issues of battery and
of storage capacity
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Tie Hidden Camera
By Brickhouse security

Cost $199.95
Sensors No other sensors

Image quality NTSC, 350 Resolution TV
Lines

Video? 30fps
Capacity AV cable out

Cute, but where does the AV cable go ?
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Camera glasses

Several models available,
$150 upwards

The AV camera ?  It’s a capture and store device, typically 5-
8 hours on SD card, attraction of FOV
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Other	
  Wearable	
  Cameras
Looxie	
  wearable	
  -­‐	
  interfaces
to	
  Android

Helmet	
  cams	
  -­‐	
  extreme	
  sports
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SenseCam	
  /	
  Vicon	
  Revue

Oct	
  2009	
  Microsoc	
  announced	
  licensing	
  SenseCam
technology	
  to	
  Vicon,	
  moGon	
  capture	
  company	
  from
Oxford,	
  UK.

Vicon	
  iniGally	
  manufacture	
  MSR	
  SC	
  ‘clones’	
  which	
  retail
at	
  c.£500	
  each	
  -­‐	
  associated	
  socware	
  is	
  the	
  MSR	
  viewer,
but	
  point	
  to	
  DCU	
  event-­‐based	
  browser.	
  Started
shipping	
  2010Q1

Vicon	
  engaging	
  clients	
  and	
  customers	
  on	
  what	
  other
sensors	
  should	
  be	
  in	
  ViconRevue-­‐2	
  …	
  GPS,	
  compass,
beXer	
  quality	
  images,	
  etc.
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Why	
  SenseCam?
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SenseCam	
  -­‐	
  what	
  for	
  ?

Preliminary	
  Study	
  carried	
  out	
  by	
  Cambridge	
  Memory
Clinic,	
  Addenbrooke’s	
  Hospital

IniGally,	
  a	
  63	
  year	
  old,	
  well-­‐educated	
  married	
  woman,
with	
  limbic	
  encephaliGs	
  (usually	
  has	
  no	
  memory	
  a	
  few
days	
  acer	
  an	
  event)

AXends	
  events	
  along	
  with	
  her	
  partner
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Addenbrooke’s:	
  SenseCam	
  Work

Microsoft Research Cambridge presentation: http://research.microsoft.com/~shodges/presentations/UBICOMP_senseCam.pdf
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Addenbrooke’s:	
  SenseCam	
  Work

Microsoft Research Cambridge presentation: http://research.microsoft.com/~shodges/presentations/UBICOMP_senseCam.pdf
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Addenbrooke’s:	
  SenseCam	
  Work

Microsoft Research Cambridge presentation: http://research.microsoft.com/~shodges/presentations/UBICOMP_senseCam.pdf
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Memory	
  Prosthesis

Microsoc	
  Research	
  sponsor	
  much	
  work	
  on	
  clinical	
  trials
of	
  SenseCam/Revue	
  as	
  a	
  memory	
  prosthesis

Because	
  these	
  are	
  clinical	
  trials,	
  they	
  take	
  Gme,	
  but
results	
  are	
  very	
  encouraging	
  for	
  short-­‐term	
  recall

This	
  makes	
  intuiGve	
  sense	
  and	
  most	
  wearers	
  can
experience	
  these	
  short-­‐term	
  ProusGan	
  moments	
  of
memories	
  flooding	
  back
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Our	
  SenseCam	
  Data
• We	
  have	
  almost	
  30	
  years	
  of	
  collec)ve	
  SC	
  data

• One	
  user	
  wears	
  SC	
  for	
  over	
  5	
  years,	
  all	
  day

• Each	
  with	
  GPS	
  posiGon

• Experiences:

• Most	
  people	
  don’t	
  noGce	
  camera

• Those	
  that	
  do	
  always	
  remember	
  !

• Most	
  people	
  don’t	
  mind	
  the	
  camera

• Have	
  been	
  spoXed/greeted	
  by	
  people	
  who	
  have	
  heard
about	
  the	
  ‘guy	
  with	
  the	
  camera’

Favourite Image
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SC	
  Image	
  Quality

Over last 5 years we’ve developed techniques for
SenseCam data management, initially without user input
or direction

We’ve now developed this into MM data management,
leveraging it for several other applications
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Terrible Poor OK High Photo Album 

• 40% of images
are of low quality

• Many “boring”
images of
mundane tasks
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Our	
  Take…
Our	
  iniGal	
  purpose	
  of	
  managing	
  a	
  visual	
  lifelog	
  is	
  to	
  take	
  people
to	
  images	
  which	
  trigger	
  recall,	
  but	
  now	
  gone	
  beyond	
  this

To	
  effecGvely	
  provide	
  memory	
  retrieval	
  cues	
  using	
  images,
memory	
  science	
  says	
  we	
  need	
  to	
  automaGcally:

•	
  Group	
  similar	
  images	
  into	
  dis1nct	
  “events”

•	
  Suggest	
  more	
  “interes1ng/dis1nc1ve”	
  events

•	
  “Associate”	
  related	
  events

•	
  Provide	
  poten1ally	
  addi1onal	
  retrieval	
  cues	
  from	
  other	
  sources
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A.	
  Event	
  detec)on	
  …

We	
  automaGcally	
  detect	
  events	
  throughout	
  the	
  day	
  of
the	
  wearer.

We	
  iniGally	
  used	
  image	
  differences	
  (SBD-­‐like)	
  but	
  now
use	
  changes	
  in	
  SC	
  light	
  readings,	
  accelerometer,
gyroscopic	
  movement,	
  etc.,	
  i.e.	
  the	
  contexts
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Daily	
  Browser	
  Overview

Event Segmentation

SenseCam Images of a day (about 3,000)

Using MOTION sensors – very quick & accurate
EVENT SEGMENTATION
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Selec)ng	
  Event	
  “Keyframe”

Event Segmentation

Day -1

Day -2

Day -5

Day -3

Day -4

Day -6

Event-Event Comparison
within the Multi-day Event
database

Event database containing last 7
days’ Events

Landmark
Image
Selection

SenseCam Images of a day (about 3,000)

Best QUALITY
image around
MIDDLE of event
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Released	
  So]ware
Features:
• Database	
  –	
  image
management

• Quick	
  “event
segmentaGon”
(1-­‐2	
  seconds	
  per	
  folder)
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Event	
  Segmenta)on	
  S/W
• Available	
  as	
  open	
  source	
  from	
  Codeplex
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B.	
  Concept
Detec)on
27 “concepts” defined

Outputs manually judged
on ~95k images (5 users)

Automatic detection
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Detector	
  accuracy
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Detector	
  accuracy

Work	
  with
Robin	
  Aly
on	
  concept
detector
accuracy
vs.	
  shot
retrieval
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Detector	
  accuracy

Work	
  with
Robin	
  Aly
on	
  concept
detector
accuracy
vs.	
  segment
retrieval
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Concept	
  idenGficaGon	
  accuracy	
  of	
  our	
  system	
  (avg.
65%)	
  vs.	
  state	
  of	
  the	
  art	
  (68%)



UNIVERSITY	
  COLLEGE	
  DUBLIN	
  	
  	
  	
  	
  	
  DUBLIN	
  CITY	
  UNIVERSITY	
  	
  	
  	
  	
  	
  TYNDALL	
  NATIONAL	
  INSTITUTE 33

steeringWheel
eating

insideVehicle

vehiclesExternal
reading holdingPhone

-1.5

-0.5

0.5

1.5

2.5

3.5

user 1 user 2 user 3 user 4 user 5

st
an

da
rd

 d
ev

ia
tio

ns
 a

w
ay

 fr
om

 s
am

pl
e 

m
ea

n

steeringWheel

eating

insideVehicle

vehic lesExternal

reading

holdingPhone

Comparison	
  of	
  Lifestyle	
  Within
Social	
  Groups
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Lifestyle	
  comparison

We’ve	
  extended	
  this	
  lifestyle-­‐based-­‐on-­‐distribuGon-­‐of-­‐
concepts	
  to	
  tests	
  with	
  36	
  users	
  from	
  4	
  ‘groups’	
  and
they	
  cluster

Now	
  working	
  with	
  ethnographers	
  and	
  geriatricians	
  to
explore	
  lifestyle	
  comparison,	
  within	
  and	
  across	
  peers,
pre-­‐	
  and	
  post-­‐	
  some	
  intervenGon

Also	
  coupling	
  with	
  other	
  lifelogging	
  data	
  sources,	
  e.g.
domesGc	
  energy	
  usage
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C.	
  Ac)vi)es	
  from	
  SC	
  Data

We’ve	
  analysed	
  the	
  SC	
  accelerometer	
  data	
  with	
  a	
  view
to	
  ‘learning’	
  underlying	
  human	
  acGviGes.

Sisng,	
  lying	
  down,	
  driving,	
  walking	
  …

Built	
  a	
  training	
  set,	
  manual	
  annotaGon.

Used	
  a	
  SVM	
  to	
  train	
  then	
  test	
  performance.
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Sitting/Standing = 75% accurate

Using a range of classifiers: Logistic Regression,
Naïve Bayes, J48, SVM, etc.
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Walking = 77% Accurate
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Driving = 88% Accurate
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D.	
  Known	
  loca)on	
  detec)on
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Loca)on	
  Detec)on	
  –	
  In	
  the	
  Park
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Area Map

Trajectory	
  Es)ma)on

A User’s Images
Location Database

Matching
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Trajectory	
  Es)ma)on	
  Results

Ground
truth

Accuracy ~1.5 meters
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E.	
  Event	
  Novelty	
  &	
  Augmenta)on

Event Segmentation

CALCULATE INTERESTINGNESS
OF EVENTS

2 Sept 06 Interactive
Browser

Day -1

Day -2

Day -5

Day -3

Day -4

Day -6

Event-Event Comparison
within the Multi-day Event
database

Event database containing last 7
days’ Events

Landmark
Image
Selection

SenseCam Images of a day (about 3,000)

Mon

Tue

Wed

Thr

Fri

Sat

Sun

Unique Events

Mon

Similar Events - Aiden waiting for bus

Similar Events - Aiden at the office corridor

Similar Events - Aiden working on the desk

VISUAL NOVELTY

+ FACE DETECTION
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Event	
  augmenta)on
Here’s a SenseCam picture of Aiden at a pier in Santa
Barbara, CA.

If he has GPS he can search for other pictures in the same
location…
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Event	
  augmenta)on	
  –	
  more	
  cues
• He	
  receives	
  the	
  following	
  “geotagged”	
  images…

• Then	
  acer	
  some	
  processing	
  on	
  text	
  associated	
  with	
  these	
  images	
  we	
  get	
  many
more	
  images,	
  and	
  even	
  YouTube	
  videos	
  at	
  Gmes	
  too!
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Event	
  Augmenta)on

OperaGonal	
  from	
  6	
  image	
  sources,	
  tested	
  and
evaluated	
  with	
  users.

Bringing	
  the	
  threads	
  together	
  …	
  event	
  segmentaGon,
keyframe	
  selecGon,	
  event	
  importance,	
  event	
  searching,
and	
  event	
  augmentaGon	
  …

…	
  we	
  have	
  a	
  system	
  to	
  manage	
  a	
  lifelog
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Best: Compare Event Averages

  (from middle n images)

Visual	
  Search	
  Facili)es

Event Segmentation

Day -1

Day -2

Day -5

Day -3

Day -4

Day -6

Event-Event Comparison
within the Multi-day Event
database

Event database containing last 7
days’ Events

SenseCam Images of a day (about 3,000)

Better: Compare Event Averages

?

… …

Cross compare -Too slow
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F. Advanced Image Matching

Each feature
point casts a
weighted vote
for multiple
database
images

SURF feature are extracted

Bi-directional Match Verification
& re-ranking of Top results

Votes are
accumulated &
the best match

is found
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What	
  do	
  we	
  DO	
  !

There	
  are	
  a	
  lot	
  of	
  visual	
  lifelog	
  capture	
  devices

We	
  have	
  a	
  lot	
  of	
  tools	
  at	
  our	
  disposal	
  …
-­‐	
  Event	
  segmentaGon,	
  similarity	
  and	
  augmentaiton;
-­‐	
  Concept	
  detecGon	
  and	
  distribuGon;
-­‐	
  AcGvity	
  classificaGon;
-­‐	
  Known	
  locaGon	
  detecGon;
-­‐	
  Logo	
  and	
  other	
  object	
  detecGon

We	
  can	
  combine	
  the	
  tools	
  for	
  different	
  applicaGons,	
  for
example	
  …
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What	
  do	
  we	
  DO	
  !
Work	
  with	
  memory	
  scienGsts	
  on	
  what	
  makes	
  things	
  memorable,
assess	
  recall	
  of	
  healthy	
  subjects	
  with	
  and	
  without	
  memory
prosthesis.

Work	
  with	
  caregivers	
  on	
  visual	
  lifelogging	
  for	
  early	
  stage
demenGa	
  and	
  Alzheimer’s

Work	
  with	
  ethnographers	
  on	
  lifestyle	
  analysis,	
  ulGmately	
  leading
to	
  to	
  lifestyle	
  analysis	
  as	
  a	
  tool	
  to	
  measure	
  intervenGons	
  (pre-­‐
and	
  post-­‐)

Work	
  with	
  healthcare	
  professionals	
  to	
  re-­‐establish	
  contexts	
  for
events	
  in	
  the	
  past

Work	
  with	
  market	
  analysts	
  on	
  measuring	
  exposure	
  to	
  brands
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Specific	
  work

An	
  82	
  yo	
  otherwise	
  healthy	
  and	
  acGve	
  male	
  living
independently	
  at	
  home	
  wore	
  (2)	
  gait	
  recorders	
  and
SenseCam	
  for	
  a	
  one-­‐month	
  period

Most	
  of	
  the	
  Gme	
  he	
  was	
  at	
  home	
  but	
  with	
  frequent
trips	
  to	
  shops,	
  etc.

Subject	
  has	
  a	
  recent	
  history	
  of	
  falls	
  and	
  was	
  open	
  and
recepGve	
  to	
  trying	
  new	
  technology
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We	
  can	
  monitor	
  the	
  gait	
  of	
  a
wearer	
  using	
  the	
  SHIMMER
plauorm.

The	
  SHIMMER	
  can	
  incorporate
wireless	
  ECG,	
  EMG,	
  GSR,
accelerometer,	
  gyro,	
  PIR,
Glt	
  and	
  vibraGon	
  sensors.

Working	
  with	
  the	
  wearer	
  acerwards,	
  a	
  health
professional	
  can	
  analyse	
  data	
  and	
  diagnose,	
  but	
  a
difficulty	
  is	
  re-­‐creaGng	
  context

Specific	
  work
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Differing	
  natural	
  environments	
  can	
  result	
  in	
  different	
  walking	
  paKerns	
  or
differences	
  may	
  be	
  due	
  to	
  differences	
  in	
  floor	
  surface	
  or	
  cogni)ve
challenge	
  posed	
  by	
  surrounding	
  s)muli.

How	
  to	
  determine	
  this	
  ?	
  	
  Dialogue	
  with	
  wearer	
  but	
  some)mes	
  this	
  is	
  difficult.

Comparison	
  of	
  Right	
  Shank	
  SagiKal	
  Angular	
  Velocity

Gardening

Shopping
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Conclusions
Visual	
  lifelogging	
  is	
  a	
  rich	
  and	
  varied	
  source	
  of	
  applicaGons	
  for
content-­‐based	
  operaGons

Capture,	
  storage,	
  etc.	
  technologies	
  are	
  sorted,	
  the	
  challenges
are	
  in	
  managing	
  lifelog	
  data

Many	
  of	
  these	
  re-­‐use	
  the	
  technologies	
  already	
  developed	
  in	
  our
field

The	
  novelty	
  comes	
  at	
  the	
  intersecGon	
  between	
  our	
  field,	
  and
others

Biggest	
  challenge	
  probably	
  comes	
  in	
  integraGng	
  the	
  varied
sources	
  of	
  lifelogging	
  data,	
  both	
  explicit	
  and	
  indirect


