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Quantified Self

‘Self Trackers’

« 2007: Single blog by Gary Wolf

« 2014: Research-driven applications

« Introverted

« Miniaturisation and reduction in cost of sensors

i ¥, Quantified Self
°§5§§===§§§§: :iigmgfi" self knowledge through numbers
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QUANTIFIED
SELF

YOU ARE JUS
A NUMBER

Can you make yourself healthier and happier by logging
every snore, step and mood swing? As a Californian
trend for obsessional data-tracking makes its way over
here, Tim Chester covers his body in gadgets to find out
if self-knowledge is power. Photograph by Paul Stuart
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Sleep per night

oday I have climbed the equivalent of a
fe. Coffee is my most frequent
food. On average, I walk 11,726 steps a
day, burning 3,089 calor ver 24
hours of activity. I sleep for 6 hours
and 9 minutes a night. This week, my
sleep efficiency is 72% and my food is 77%
healthy. My BMI of 23.5 is 14 percentage points
below the median for men my age, and my
average daily Met score is 1.71, although I have
noidea whata Met score is.

Tam, it seems, nothing more than a bundle
of numbers and milestones, spurred on by v
d chided by pop-up messages. A 5
ory for the iPhone; perhaps its
most sophisticated yet.

My arms are covered in bands, my pockets
augmented with accelerometers, my eyes numb 7
from all the charts, my heart pumping to the
beat of a heart-rate monitor and forcing its
ventricles to keep up with the national average.
My head is about to implode from all the
positive affirmation and gentle nudging, but it's
OK because my memories are being saved to
my hard drive and my mood swings are
earning me *hugs* from strangers.

Iam producing, analysing and socially
sharing personal data. I am becoming fitter,
happier, and more productive S
motivated by earning badges. I have become
a Quantified Self(QS).

The QS movement that I've temporarily
joined began, as these things tend to do, in San
Franci: ay Area in 2007, Two Wired
magazine editors, Gary Wolfand Kevin 3>
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The Internet of Things (1IoT)

« Everyday existing objects
 Interaction with the Physical World
« Miniaturisation and cost reduction of sensors

Internet

| “fthings |
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* Proximity
 Vibration

* Noise

« Weather

» Fire

« (@ases

« Water Quality
 Soil Quality

« Smart Metering
« Smart Nappy...

http://iotlist.co/
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Combination of Technologies...
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Air Pollution

 Irritation to the eyes, nose and throat
« Nausea

« Respiratory problems

« Death
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Air Pollution

« First week of April 2014
» Dangerously high pollution levels
» Meteorological coincidence

» Can occur 5 times per year

» Danger to people with respiratory
problems

« 30,000 people in the UK die
prematurely due to pollution

« 7 million globally

http://www.bbc.co.uk/news/uk-26856285
http://www.bbc.co.uk/news/uk-26863228

www.imagination.lancaster.ac.uk

Air quality index

18 + 56 T RIS

Low Moderate High Very high

Forecast for selected cities f

Norwich: 10
Birmingham: 9

Liverpool: 7 6{ ’
London: 7

Oxford: 7
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Pollution Monitoring

« Large automatic monitoring
stations

* Very expensive
 Static
« Low density (7 in Glasgow)

« Non-automatic monitoring stations
« “Diffusion tubes”
Replaced in 2005...

www.imagination.lancaster.ac.uk
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Pollution Modeling

 Reliance upon modeling
 Nice spatial pattern

« Estimate based upon Traffic ‘
count & composition data

« Misapplication — false
confidence

http://www.citi-sense.eu/ |mag|natlon
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Exposure...

« Pollution concentration in the air
- Measured
* Modeled
« Volume of air inhaled
- Physiology
 Terrain
- Weather
- etc...
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« Quantified Personal Space: Air Pollution Exposure

» Direct sensing
 Air Pollution
+ Nasal Airflow

 Nitrogen Dioxide (NO,)
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QPS: Air Pollution

* Arduino 'Uno’ Board

» Cooking Hacks ‘e-Health’ Shield
« Waspmote ‘mote’

« Waspmote ‘Gases Board’ Shield
« Android Mobile Phone
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Airflow Monitor
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95391337692,-2.78962972573936,53.99546229746193,5.0,500439936. 0000000000,2.0709676742,50. 1073570251
95391339702, -2.78962972573936, 53.99546229746193,5.0,10017.3662109375,2. 0290322303, 45. 0263252258
95391341719, -2.78962972573936, 53.99546229746193,5.0,500439936. 0000000000, 2. 1903226375, 58. 1908111572
95391343728,-2.78962972573936,53.99546229746193,5.0,500439936. 0000000000, 2. 1903226375, 58. 1908111572
95391345740,-2.78962972573936,53.99546229746193,5.0,500439936. 0000000000, 2.0516128540,60. 1106338500
95391347753, -2.78962972573936,53.99546229746193,5.0,500439936. 0000000000, 2.0516128540, 64. 3342208862
95391349766, -2.78962972573936,53.99546229746193,5.0,500439936. 0000000000, 2.0193548202, 64. 3342208862
95391351774, -2.78962972573936,53.99546229746193,5.0,500439936. 0000000000, 2.0838711261,62. 1543121337
95391353785, -2.7897746488451958,53.995726578868926,5.0,500439936. 0000000000, 2.0193548202,60. 1106338500
95391355793, -2.789786383509636, 53.99575302377343,5.0,37744.5859375000, 2.0225803852,62.1543121337
95391357802, -2.7897926699370146,53.99576848838478,5.0,37744.5859375000, 2.0225803852,62.1543121337
95391359807, -2.7898110263049603,53.995810565538704,5.0,9631.9462890625, 2.2903225421,64.3342208862
95391361815,-2.789816977456212,53.995841410942376,5.0,35134.7929687500, 2. 2548387050, 64.3342208862
95391363824,-2.789816977456212,53.995841410942376,5.0,500439936.0000000000,2.2774193286,62.1543121337
95391365832,-2.789816977456212,53.995841410942376,5.0,500439936. 0000000000 ,2.0709676742, 64.3342208862

- 95391367842,-2.789816977456212,53.995841410942376,5.0,40771.9140625000,2.1161291599,69.1611785888
1, 10.U04£££55008, 95391369851, -2.789816977456212,53.995841410942376,5.0,40771.9140625000,2.1161291599,69.1611785888
H 'I 6 6321 086883 . 95391371856, ~2.789816977456212,53.995841410942376,5.0,500439936. 0000000000 ,2.0129032135, 66.6644821166
’ = ’

95391373861, -2.789816977456212,53.995841410942376,5.0,14292.2226562500, 2. 0322580337, 64 .3342208862

H,16.2498798370;
H,16.2498798370;
H,15.8820686340;
H,16.0642223358;
H,15.8820686340;
H,15.8820686340;
H,15.8820686340;
H,15.8820686340;
H,13.7926740646;

95391375869, -2.789816977456212,53.995841410942376,5.0,9361.6181640625,2.1774194240,53.0713005065

95391377879, -2.789816977456212,53.995841410942376,5.0,500439936. 0000000000, 2.1225805282,62.1543121337
95391379888, -2.789816977456212,53.995841410942376,5.0,500439936.0000000000,2.1774194240,56. 3839302062
95391381902,-2.789816977456212,53.995841410942376,5.0,500439936.0000000000,2.0161290168,62.1543121337
95391383911, -2.789816977456212,53.995841410942376,5.0,500439936.0000000000,2.0161290168,62.1543121337
95391385922, -2.789816977456212,53.995841410942376, 5.
95391387932,-2.789816977456212,53.995841410942376, 5.

95391389942,-2.7900156285613775,53.
95391391952, -2.7900253515690565,53.
95391393962, -2.7900253515690565,53.
95391395970, -2.7900253515690565,53.
95391397980, -2.7900253515690565,53.
95391399989, -2.7900253515690565,53.
95391402000, -2.7900253515690565,53.

99620158132166, 5.
99622157216072, 5.
99622157216072, 5.
99622157216072, 5.
99622157216072, 5.
99622157216072, 5.
99622157216072, 5.

©,500439936.0000000000,2.0322580337,62.1543121337
0,500439936.0000000000,2.0516128540,71.8428268432
0,500439936.0000000000,2.2129032611,71.8428268432
0,500439936.0000000000,2.2774193286,64.3342208862
0,60003.4804687500,2.0774192810,60.1106338500
0,60003.4804687500,2.0774192810,60.1106338500
0,16119.7578125000,2.0354838371,66.6644821166

0,500439936.
0,500439936.

0000000000,2.1483871936, 66.
0000000000 ,2.0258064270,47.

6644821166
4398155212

391404010, -
1406019, -

2.7900253515690565,53.
2.7900253515690565,53.
,=2.7900253515690565,53.
2.7900253515690565,53.

99622157216072,5.0,500439936. 0000000000, 2.2677419185, 53. 0713005065
99622157216072,5.0,500439936. 0000000000, 2. 0129032135, 64. 3342208862
99622157216072,5.0,500439936. 0000000000, 2. 0193548202, 69.1611785888
99622157216072,5.0,500439936. 0000000000, 2.0193548202,69.1611785888

H,15.8820686340;
H,15.8820686340;
H,15.8820686340;
H,15.8820686340
H,15.8820686340;
nlp 1850 22827/158157/ 1) ¢
H,15.8820686340;

.7900253515690565,53.99622157216072,5.0,13897.9257812500,2.2677419185,69.1611785888
.7900253515690565,53.99622157216072,5.0,500439936. 0000000000, 2. 2354838848, 69.1611785888
.7901996951550245,53.99658425711095,5.0,13897.9257812500, 2. 2870967388, 62.1543121337
27902130223810673,53.99660818744451,5.0,500439936. 0000000000, 2. 0096774101, 62.1543121337
.7902130223810673,53.99660818744451,5.0,10118.5400390625,2.0161290168,66.6644821166
.7902435325086117,53.996658814139664,5.0,10118.5400390625,2.0161290168, 66.6644821166
2.790266666561365,53.996692090295255,5.0,500439936.0000000000,2.0096774101,53.0713005065
2.790278485044837,53.996717068366706,5.0,500439936.0000000000,2.0677418708,71.8428268432
,—2.790279071778059,53.9967249892652,5.0,40771.9140625000, 2. 2419354915, 66. 6644821166
91430136, -2.790279071778059, 53.9967249892652,5.0,500439936. 0000000000, 2.2677419185,60. 1106338500
5391432146,-2.790279071778059,53.9967249892652,5.0,500439936. 0000000000, 2.0290322303, 64.3342208862
95391434157,-2.790279071778059, 53.9967249892652,5.0,500439936. 0000000000, 2. 0290322303, 64.3342208862

Write to CSV

H 15.8820686340 95391436168, -2.790279071778059, 53. 9967249892652, 5. 8, 580439936 0020000000, 2. 0516128540, 64. 3342208862
' . ' 95391438179, -2.790279071778059, 53. 9967249892652, 5.8, 127602 . 7656250000, 2. 8096774101, 47, 4398155212
H 15.8820686340: 95391440189, -2.790279071778859, 53. 9967249892652, 5. 8, 500439936 . 0000000000, 2. 0612902641, 60. 1186338500
’ - ’ 95391442200, -2.790279071778859, 53. 9967249892652, 5. 8, 25445 6953125000 , 2. 225803852, 62. 1543121337
H 15.8820686340: 95391444212, -2.790279071778059, 53. 9967249892652, 5. 0, 500439936 0000000000, 2. 0677418708, 58. 1998111572
’ : ’ 95391446222, -2.790279071778059, 53. 9967249892652, 5. 0, 500439936 . 0000000000, 2. 0032258033, 66. 6644821166
H 15.8820686340: 95391448234, -2.790279071778859,53.9967249892652,5. 8, 500439936 2020000000, 2. 60322580833, 66. 6644821166
’ ’ 95391450244, -2.790453163906932, 53. 9970948474265, 5.0, 264193, 1875000000, 2. 0354838371, 64. 3342208862
H, 15.8820686340; 95391452256, -2.7904695086181164,53.997124009765685, 5.0, 9361.6181640625, 2. 2161288261, 45. 0263252258
95391454267, -2.7904791478067636, 53.99714509025216, 5. 0, 340296 0625000000, 2. 2645158767, 62. 1543121337
H,16.0642223358; 95391456278, -2.7904791478067636, 53.99714509025216, 5. 0, 500439936, 0000000000 , 2. 1935484409, 62. 1543121337
95391458290, -2.7904791478067636, 53.99714509025216, 5.0, 18147, 1660156250, 2. 0064513683, 46. 2036323547
H,15.8820686340; 95391460301, -2.7904791478067636,53.99714509025216, 5. 0, 18147 . 1660156250, 2. 0064513683, 46, 2036323547
) 95391462315, -2. 7904791478067636, 53.99714509025216, 5. 0, 500439936. 0000000000, 2. 2774193286, 62. 1543121337
H,15.8820686340; 95391464327, -2.7904791478067636,53.99714509025216, 5. 0, 500439936 0000000000, 2. 0967741012, 62. 1543121337
H 16.6321086883 - 95391466338, -2. 7904791478067636, 53.99714509025216, 5. 0, 500439936. 0000000000, 2. 0258064270, 66. 6644821166
’ . ’ 95391468351, -2. 7904791478067636, 53.99714509025216, 5. 0, 500439936. 000000000, 2 . 0193548202, 58. 1908111572
H 15.0205392837 95391470362, -2.7904791478067636, 53, 99714509025216, 5. 0, 37744, 5859375000, 2. 1999998092, 62.. 1543121337
' . ' 95391472379, -2.7904791478067636, 53.99714509025216, 5. 0, 500439936, 0000000000, 2. 0000000000, 64. 3342208862
H 15.8820686340: 95391474392, -2.7904791478067636, 53.99714509025216, 5. 0, 500439936, 0000000000, 2. 0000000000, 64. 3342208862
' . ' 95391476405, -2.7904791478067636, 53.99714509025216, 5. 0, 500439936, 0000000000, 2. 0709676742, 58. 1908111572
H 15.8820686340: 95391478418, -2.7904791478067636, 53.99714509025216, 5. 0, 500439936. 0000000000, 2. 0548386573, 53. 0713005065
’ . ’ 95391480429, -2.7904791478067636, 53.99714509025216, 5. 0, 500439936. 0000000000, 2. 0387096405, 64. 3342208862
H 16.0642223358" 95391482445, -2.7906565088778734, 53.99750970304812, 5. 0, 500439936, 0000000000, 2. 0258064270, 58. 1908111572
' : ' 95391484456, -2.790663382038474, 53.99753736332059, 5.8, 42474 7656250000, 2. 0096774101, 60. 1106338500
H 15.8820686340: 95391486468, -2.790663382038474, 53.99753736332059, 5.8, 78494. 8000000000, 2. 2387096881, 45. 0263252258
G 0 95391488482, -2.790663382038474, 53.99753736332059, 5.8, 78494, 0000000000, 2. 2387096881, 45. 0263252258
H,15.8820686340; 95391490494, -2. 790663382038474, 53.99753736332059, 5.8, 500439936 0000000000 , 2. 0032258033, 56. 3839302062
95391492509, 2. 790663382038474, 53.99753736332059, 5. 8, 508439936 . 8600000000, 2. 1580643653 ,47. 4398155212
H,15.8820686340; 95391494521, -2.790663382038474, 53, 99753736332059, 5.0, 500439936, 0000080000, 2. 2677419185, 38. 9925727844

95391496534, -2.790737310424447,53.997699678875506,5.0,9820.9150390625, 2.0032258033, 56.3839302062
95391498546, -2.7907570078969,53.99773203302175,5.0,11253.9169921875, 2. 0935482978, 54. 6802902221
95391500558,~-2.7907762862741947,53.997758058831096,5.0,11253. 9169921875, 2. 0935482978, 54. 6802902221
Q 95391502572,-2.7907892782241106,53.99778236635029,5.0,500439936. 0000000000, 2. 0032258033, 40. 8289299011
95391504586, -2.790797157213092,53.997797914780676,5.0,500439936. 0000000000, 2. 0064513683, 54. 6802902221
15391506593, ~2.790797157213092, 53.997797914780676, 5. 0, 20004, 8808593750, 1. 0967741966, 54. 6802002221

'



95391337692, -2.78962972573936,53.99546229746193,5.0,500439936. 0000000000, 2.0709676742,50. 1073570251
95391339702, -2.78962972573936, 53.99546229746193,5.0,10017. 3662109375, 2. 0290322303, 45. 0263252258
95391341719,-2.78962972573936, 53.99546229746193, 5.0, 500439936. 0000000000, 2.1903226375, 58. 1908111572
95391343728, -2.78962972573936, 53.99546229746193,5.0, 500439936. 0000000000, 2.19083226375,58.1988111572
95391345740, -2.78962972573936, 53.99546229746193, 5.0, 500439936. 0000000000, 2. 0516128540, 60. 1106338500
95391347753, -2.78962972573936, 53.99546229746193, 5.0, 500439936. 0000000000, 2. 0516128540, 64. 3342208862
95391349766, -2.78962972573936, 53.99546229746193, 5.0, 500439936. 0000000000, 2. 0193548202, 64. 3342208862
95391351774, -2.78962972573936, 53.99546229746193, 5.0, 500439936. 0000000000, 2. 0838711261, 62. 1543121337
95391353785, -2.7897746488451958,53.995726578868926,5.0,500439936. 0000000000, 2. 0193548202, 60. 1106338500
95391355793, -2.789786383509636,53.99575302377343,5.0,37744. 5859375000, 2.0225803852, 62.1543121337
95391357802, -2.7897926699370146,53.99576848838478,5.0,37744.5859375000, 2. 0225803852, 62.1543121337
95391359807, -2.7898110263049603,53.995810565538704,5.0,9631.9462890625,2.2903225421, 64.3342208862
95391361815, -2.789816977456212,53.995841410942376,5.0,35134.7929687500, 2. 2548387050, 64 . 3342208862
95391363824, -2.789816977456212,53.995841410942376,5.0,500439936. 0000000000, 2.2774193286, 62.1543121337
95391365832, -2.789816977456212,53.995841410942376,5.0,500439936.0000000000,2.0709676742, 64.3342208862
95391367842, -2.789816977456212,53.995841410942376,5.0,40771.9140625000,2.1161291599,69.1611785888
95391369851, -2.789816977456212,53.995841410942376,5.0,40771.9140625000,2.1161291599,69.1611785888
95391371856, -2.789816977456212,53.995841410942376,5.0,500439936. 0000000000 ,2.0129032135, 66. 6644821166
95391373861, -2.789816977456212,53.995841410942376,5.0,14292.2226562500, 2. 0322580337, 64 . 3342208862
95391375869, -2.789816977456212,53.995841410942376,5.0,9361.6181640625,2.1774194240, 53. 0713005065
95391377879,-2.789816977456212,53.995841410942376,5.0,500439936. 0000000000 ,2.1225805282, 62.1543121337
95391379888, -2.789816977456212,53.995841410942376,5.0,500439936. 0000000000 ,2.1774194240, 56. 3839302062
95391381902, -2.789816977456212,53.995841410942376,5.0,500439936. 0000000000 ,2.0161290168, 62.1543121337
95391383911,-2.789816977456212,53.995841410942376,5.0,500439936. 0000000000 ,2.0161290168, 62.1543121337
95391385922, -2.789816977456212,53.995841410942376,5.0,500439936. 0000000000, 2. 0322580337, 62.1543121337
95391387932, -2.789816977456212,53.995841410942376,5.0,500439936. 0000000000 ,2.0516128540, 71. 8428268432
95391389942, -2.7900156285613775,53.99620158132166,5.0,500439936. 0000000000 ,2.2129032611, 71. 8428268432
95391391952, -2.7900253515690565,53.99622157216072,5.0,500439936. 0000000000, 2.2774193286, 64. 3342208862
95391393962, -2.7900253515690565,53.99622157216072,5.0,60003.4804687500,2.0774192810,60.1106338500
95391395970, -2.7900253515690565,53.99622157216072,5.0,60003.4804687500,2.0774192810,60.1106338500
95391397980, -2.7900253515690565,53.99622157216072,5.0,16119.7578125000, 2. 0354838371, 66. 6644821166
95391399989, -2.7900253515690565,53.99622157216072,5.0,500439936. 0000000000, 2. 1483871936, 66. 6644821166
95391402000, -2.7900253515690565,53.99622157216072,5.0,500439936. 0000000000, 2. 0258064270, 47.4398155212
95391404010, -2.7900253515690565,53.99622157216072,5.0,500439936. 0000000000 ,2.2677419185, 53.8713005065
95391406019, -2.7900253515690565,53.99622157216072,5.0,500439936. 0000000000, 2. 0129032135, 64. 3342208862
95391408034, -2.7900253515690565,53.99622157216072,5.0,500439936.0000000000,2.0193548202,69.1611785888
95391410044, -2.7900253515690565,53.99622157216072,5.0,500439936.0000000000,2.0193548202,69.1611785888

95391412054, -2.7900253515690565,53.99622157216072,5.0,13897.9257812500,2.2677419185,
95391414065, -2.7900253515690565,53.99622157216072,5.0,500439936. 0000000000, 2. 2354838! S/
95391416074, -2.7901996951550245,53.99658425711095,5.0,13897.9257812500, 2. 2870967388,

95391418084, -2.7902130223810673,53.99660818744451,5.0,500439936. 0000000000, 2.0096774

95391420094, -2.7902130223810673,53.99660818744451,5.0,10118.5400390625,2.0161290168, (3
95391422104, -2.7902435325086117,53.996658814139664,5.9,10118.5400390625,2.0161290168,

95391424115, -2.790266666561365,53.996692090295255,5.08,500439936. 0000000000, 2. 0096774
95391426125, -2.790278485044837,53.996717068366706,5.0,500439936. ,2.06774187

95391428130, -2.790279071778059,53.9967249892652,5.0,40771. 9140625000, 2. 2419354915, 66. 6644821166
95391430136, -2.790279071778059,53.9967249892652,5.0, 500439936. 0000000000, 2. 2677419185, 60. 1106338500
95391432146,-2.790279071778059,53.9967249892652,5.0, 500439936. 0000000000, 2. 0290322303, 64. 3342208862
95391434157,-2.790279071778059,53.9967249892652,5. 0, 500439936. 0000000000, 2. 0290322303, 64. 3342208862
95391436168, -2.790279071778059,53.9967249892652,5.0,500439936. 0000000000, 2. 0516128540, 64. 3342208862
95391438179, -2.790279071778059,53.9967249892652,5.0, 127602.7656250000, 2.0096774101, 47.4398155212
95391440189, -2.790279071778059,53. 9967249892652, 5.0, 500439936. 0000000000, 2. 0612902641, 60. 1106338500
95391442200, -2.790279071778059,53. 9967249892652, 5.0, 25445. 6953125000, 2. 0225803852, 62. 1543121337
95391444212, -2.790279071778059,53.9967249892652,5.0,500439936. 0000000000 ,2.0677418708, 58. 1908111572
95391446222,-2.790279071778059, 53, 9967249892652, 5.0, 500439936. 0000000000, 2. 0032258033, 66. 6644821166
95391448234, -2.790279071778059,53.9967249892652,5. 0, 500439936. 0000000000, 2. 0032258033, 66. 6644821166
95391450244, -2.790453163906932, 53.99709484074265,5.0,204193.1875000000, 2. 0354838371, 64 . 3342208862
95391452256, -2.7904695086181164,53.997124009765685,5.0,9361.6181640625,2.2161288261,45.0263252258
95391454267,-2.7904791478067636,53.99714509025216,5.0,340296. 0625000000, 2.2645158767,62. 1543121337
95391456278, -2.7904791478067636,53.99714509025216,5.0,500439936. 0000000000, 2. 1935484409, 62.1543121337
95391458290, -2.7904791478067636,53.99714509025216,5.0,18147.1660156250, 2. 0064513683, 46.2036323547
95391460301, -2.7904791478067636,53.99714509025216,5.0,18147.1660156250, 2. 0064513683, 46.2036323547
95391462315, -2.7904791478067636,53.99714509025216,5.0,500439936. 0000000000, 2.2774193286, 62.1543121337
95391464327,-2.7904791478067636,53.99714509025216,5.0,500439936.0000000000,2.0967741012, 62.1543121337
95391466338, -2.7904791478067636,53.99714509025216,5.0,500439936. 0000000000, 2. 0258064270, 66. 6644821166
95391468351, -2.7904791478067636,53.99714509025216,5.0,500439936. 0000000000 ,2.0193548202, 58.1908111572
95391470362,-2.7904791478067636,53.99714509025216,5.0,37744.5859375000, 2. 1999998092, 62.1543121337
95391472379,-2.7904791478067636,53.99714509025216,5.0,500439936. 0000000000, 2. 0000000000, 64. 3342208862
95391474392,-2.7904791478067636,53.99714509025216,5.0,500439936. 0000000000, 2. 0000000000, 64. 3342208862
95391476405,-2.7904791478067636,53.99714509025216,5.0,500439936. 0000000000,2.0709676742,58.1908111572
95391478418, -2.7904791478067636,53.99714509025216,5.8,500439936. 0000000000, 2. 8548386573, 53. 8713005065
95391480429, -2.7904791478067636,53.99714509025216,5.0,500439936. 0000000000, 2. 9387096405, 64.3342208862
95391482445, -2.7906565088778734,53.99750970304012,5.0,500439936. 0000000000, 2. 0258064270, 58.1908111572
95391484456, -2.790663382038474,53.99753736332059,5.0,42474.7656250000, 2.0096774101, 60. 1106338500
95391486468, -2.790663382038474,53.99753736332059,5.0,78494. 0000000000, 2.2387096881, 45. 0263252258
95391488482, -2.790663382038474,53.99753736332059,5.0,78494. 0000000000, 2.2387096881, 45. 0263252258
95391490494, -2.790663382038474,53.99753736332059,5.0,500439936.0000000000, 2. 0032258033, 56.3839302062
95391492509, -2.790663382038474,53.99753736332059,5.0,500439936.0000000000, 2. 1580643653 ,47.4398155212
95391494521, -2.790663382038474,53.99753736332059,5.0,500439936.0000000000, 2. 2677419185, 38.9925727844
95391496534, -2.790737310424447,53.997699678875506,5.0,9820. 9150390625, 2. 0032258033, 56. 3839302062
95391498546, -2.7907570078969,53.99773203302175,5.0,11253.9169921875,2. 0935482978, 54. 6802902221
95391500558, -2.7907762862741947,53.997758058831096,5.0,11253.9169921875,2. 0935482978, 54. 6802902221
95391502572, -2.7907892782241106,53.99778236635029,5.0,500439936. 0000000000, 2. 0032258033, 40.8289299011
95391504586, -2.790797157213092,53.997797914780676,5.0,500439936. 0000000000, 2. 0064513683, 54. 6802902221
95391506593, -2.790797157213092, 53.997797914780676,5.0,29094 .. 8808593750, 1. 9967741966, 54. 6802902221
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Ready for Prime Time?

« Asking a lot!
* Real-time

« Quality of sensors
« Un-calibrated
« Relatively noisy
- A bit of lag
« A bit invasive...

 But this will change
 Calibrated Versions
« Early Stages of development...

Imagination

www.imagination.lancaster.ac.uk LANCASTER



« Portable
 High spatial and temporal resolution

o . N N
« Accounts for the individual physiology > b
of the user | 2 S
« Real time feedback : : L
« Low cost (c £400 and falling) ) | @ 2 N
« Networked... ] o ] >
D , ;
- Ry | _
,[_\ l\\\ [:\
Imagination

www.imagination.lancaster.ac.uk



« Cheaply and easily deploy a network of devices on people, bikes, trains,
cars etc.

http://www.bbc.co.uk/news/uk-scotland-26592819 |mag|n iIon

www.imagination.lancaster.ac.uk



Explore our personal space in new ways...

« Explore the effect of knowledge upon
behaviour

« Explore the effect of real-time feedback
upon behaviour

« Explore perceived verses actual pollution
levels

« Validation of pollution models
 Applications far beyond pollution...

Imagination

www.imagination.lancaster.ac.uk LANCASTER
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