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resource efficient design
doing stuff effectively with 
the least amount of 
friction and waste
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data shadows
I believe our ability to 
continuously sense and 
monitor our built and 
natural environment is 
still at an emergent 
phase.



TO ADVANCE THE DIGITAL TECHNOLOGIES 

WE USE TO INSTRUMENT, OBSERVE AND 

AUGMENT OUR UNDERSTANDING OF THE 

BUILT + NATURAL ENVIRONMENT

Making the new map. - Tim OReilly - What The Future!

CONNECTED 

ENVIRONMENTS

EDGE

COGNITIVE 

COMPUTING 

Embedded AI on 

low power 

devices

- Human like

- Small AI

- Feedack

EXTRA 

SENSORY 

COMPUTING 

novel methods for 

capturing data and 

humans receiving it 

- AR / VR / MR

- Ultrasonic / DVS

- Bio-inspired

SPATIAL 

REASONING 

SYSTEMS

augment our world 

models with 

continuous POI

- Uncertainty + AI

- Data fusion

- BIM + POE

MAKING - ORIGINATING - CONNECTING - LIVING
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CONNECTED ENVIRONMENTS

CE1: Connected Devices (15) 
Cultural and technical context of IoT in the 
built and natural environment. Technical 
architectures, critical perspectives, 
introduction to Arduino / RPi and making.

CE2: Mobile Systems & Interactions (15) 
(Optional) Designing Mobile Systems, Cross 
Platform Development, Machine Learning 
and AI, Bot Design, UX design

CE4: Web Architecture (15)
Intro to Web, Server Side Coding, Designing 
Systems, User Interaction // UX [Web]
Deploying to Scale, Built Interactive System

CE5: Making sense with data (15) (Optional)
Real-Time Monitoring, AI and ML, interfaces, 
data fusion, communicating data to policy 
makers (MongoDb, Github, Python, Jupyter
notebook, Google collaboratory)

CE6: Sensor Data Visualization (15) 
Collecting and Mapping Data; Spatial 
Analysis; Data Visualization; VR / AR / MR, 
GPS and mobile apps, data science

CE7: Data, Ethics, Sustainability and 
Business (15) 
Bias, data capture and processing, Open 
Data, GDPR, usage policies, provenance, 
urban procurement processes, smart city 
customers, community platforms, scaling 
and longevity – IoT Kite Mark 

MAKING - ORIGINATING - CONNECTING - LIVING

CE3: Making, Designing & Building 
Connected Sensor Systems (15)
Sensors, Embedded Systems, Hardware 
Design – Enclosures, Life Cycles of Hardware 
and Software
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CE8: CE Group Prototype and Pitch (15) 
Stakeholder engagement, service design, 
product prototyping, business modelling, 
pitching to investors.

CE9: Final Project / Dissertation (60) 
Final individual project and dissertation.

Connected Environments focuses on the 
research challenges that relate to the 
infrastructure required to instrument our built 
and natural environments. It builds on the need 
for a skill set in programming, data capture and 
visualization, and prototyping with stakeholders 
to support the analysis of complex systems. 



“A Smart City is a city that 

integrates its systems - from 

local labour markets to 

financial markets, from local 

government to education, 

healthcare, transportation and 

utilities - to drive efficiency for 

the benefit of its inhabitants.”

Smart London Board

Smarter London Together Plan

@LDN_CDO                           

https://medium.com/@smartlondon

“A smarter city is a more 

collaborative, connected and 

responsive city. It enables 

greater data innovation to 

meet citizens’ needs.”   
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AIR QUALITY

OPERATIONAL COST

Balancing BOM cost + technician time. 
Install cost significant, field maintenance 
expensive, infrastructure hard to access

Lessons learnt:

Pilot to test creases in system that 2x cost

Product ≠ original brief > Service (Bosch)
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INTERNET OF 
SCHOOL THINGS

A MEANS TO AN END
Enfield wanted 100 AQ devices, they have 
100 schools. Connecting with existing 
infrastructure / social structures provides 
tactical means of engagement + national 
scale.

Lessons learnt:

Operational win win.

Technology is a means to an end.

Education context + kids as Trojan horses. 
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“60 year clock”



ORGANICITY.EU

EXPERIMENTATION 
AS A SERVICE
Experimentation made easy - platform experience
Tools for co-creation – tech + social enablers
Ethics and privacy - model experimental agreement
Legal / IP - reference design / experimental agreement

Lessons learnt:

Cost in delivering service design not platform.

Engagement takes time + needs resources.
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TRENDS:

INCREASING COMPUTING POWER

DECREASING COST OF COMPUTING 

GROWTH OF DATA-DERIVED INSIGHTS

VALUE FROM A NETWORKED WORLD

>>> LIVING LABS

2009 PATTERNS EMERGING
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Pool Street West: 

Future Living Institute
Exploring global challenges such as 

planetary sustainability, understanding 

nature, environment and urbanisation, 

and social inclusivity. It will comprise:
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Centre for Robotics & Autonomous Systems

Global Disability Innovation Hub

Nature-Smart Cities Labs and Park as a 'living lab'

Culture Lab + London Memory Archive

Urban Room + Global Future Cities Co-Labs

TO ADVANCE THE DIGITAL TECHNOLOGIES WE USE TO INSTRUMENT, OBSERVE 

AND AUGMENT OUR UNDERSTANDING OF THE BUILT + NATURAL ENVIRONMENT

AI AT EDGE – EXTRA SENSORY – SPATIAL REASONING

CONNECTED ENVIRONMENTS

photo: https://www.queenelizabetholympicpark.co.uk/
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CONNECTED ENVIRONMENTS

from bridges to bats

SYNCHRONOUS 
LATERAL 
EXCITATION
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credit: @cheliotK

SUPER REAL-TIME MODELS



AUGMENTING OUR UNDERSTANDING
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Observations:
Human centric civictech

Value proposition of data + data trusts

Trends in iot – embedded ai

Trends in ai - explainable

Questions currently in my notepad!
Things that think – what are the 

little bits of intelligence you would like to see 

embedded into everyday life?

Making sense - how do we explain decisions 

made by machines? How much explanation 

should we expect? 

Augmenting understanding – when will AR/VR 

jump from toy to natural way of working? 

Where will it happen?
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Petersfield

Romsey Town

http://visualisingmillroad.com/

2013 ENGAGEMENT AS SENSING
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Sentiment analysis – positive emotion, aggressive, affection, anxiety, social, moral etc

2015 SOCIAL STREAMS + BIG DATA TOOLKIT
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2017

SHAZAM FOR BATS
Ultrasonic – http://www.batslondon.com/

2017 EMBEDDED AI
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2016 SERVICE DESIGN + HUMAN PLATFORM
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2006 EMERGENT TECHNOLOGY
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2007 ACTING ON DATA SHADOWS
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2009 DATA SHADOWS AS CONVERSATION STARTER
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2010 COLLECTIVE INTELLIGENCE

SMART POP UP RETAIL
Gonzalo Garcia-Perate (EngD CASE) – hinteractions, collective intelligence
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