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Design?



Objective Subjective

Technological Idealogical

Logic Values

Function Meaning



To devise courses of action 
aimed at changing existing 
situations into preferred ones 
 – Herbert Simon



Change



This That



Good Better



Now Next



Fiction Fact



UK Design Council

Four core principles of Design



Build on an understanding of people, their needs, 
strengths and aspirations.  

Put people first. 



Help people gain a shared understanding of the 
problem and ideas.  

Communicate visually and 
inclusively. 



Innovators rarely work alone. 
Opportunities lie in the overlap of disciplines. 
Everyone’s ideas count. 

Collaborate and co-create. 



Spot errors early, avoid risk and build confidence 
in your ideas. 
What is the key untested element of your idea?  
How can you test it today?

Iterate, iterate, iterate



Fail Fast. 



Human Centred Design



You cannot 
understand good 
design if you do 
not understand 
people; design is 
made for people. 

Dieter Rams



sketch



A rough or unfinished drawing 
or painting, often made to 
assist in making a more 
finished picture. 

A rough or unfinished version 
of any creative work.



Process







Better understand, rather than assume, what the 
problem is.  
Speak to and spend time with people who are 
affected by the issues.

Discover. 



Insights gathered from the discovery phase can 
help you to define the challenge in a different way. 
Synthesise knowledge into insight, focusing on 
the most compelling opportunities.

Define. 



The second diamond encourages people to seek 
inspiration from elsewhere and co-design with a 
range of different people.   
Time to explore the best potential solutions.

Develop. 



Delivery involves testing out different solutions at 
small-scale, rejecting those that will not work and 
improving the ones that will. 
An iterative process of elimination, refinement.

Deliver. 



Helps us answer 
• Is it useful, useable, desirable? 
• Technical, functional - does it perform? 
• ‘Looks like’ vs ‘works like’…

Prototyping



An idea is an output of the 
innovation process, not the start 
point. 



Works like…



The technology was tested on novice meditators twice; once 
with the intervention enabled and once as a control. Results 
showed that the intervention increased the time the subject 
spent focusing on their breath.

U S E R  T E S T I N G .



Looks like…



B ACKGROUND

SYM B IONT

W E ,  T H E  I N D O O R  G E N E R AT I O N

WE SPEND 90% OF OUR TIME INDOORS.

The air we breathe in the places we live and work, is often 
5 times more noxious than walking on the street. Prolonged 
exposure to high CO

2
 levels negatively affects our physical and 

mental state. 

Symbiont is a system that fosters the growth of micro algae to 
purify the air of indoor working spaces based on the idea of 
symbiosis. Using sunlight as the energy, micro algae Chlorella 
Vulgaris consume carbon dioxide, essential to their growth. As 
a by-product they release oxygen into the air, essential for our 
breathing. Symbiont is a living object that explores a future where 
our everyday life is interconnected with micro-organisms by 
creating mutually beneficial relationships. 



T H E  S C I E N T I F I C   E X P E R I M E N T
S T U D I O  C U LT U R E

L A B  C U LT U R E

SYM B IONT

According to the litterature review regarding the remediation 
of anthropogenic carbon dioxide from oceanic biota, 
15L culture of Chlorella Vulgaris could purify the air of a 
15 m2 office space.  However that refers to a controlled 
environment of a laboratory. 

The scientific experiment I conducted showed that actually 
this is the case in the non controlled environment too which 
validates the functionality of the concept. 

To run the experiment, two cultures were set, one in the 
Microbiology Depar tment of Imperial College serving as the 
control group and the other one in the studio at the RCA, 
which simulates a working space environment. 

In order to measure the amount of CO2 fixated by the cultures,   
in collaboration with Ir ina Shayek, we were measurung every 

three days the optical density of a sample from both cultures . 
That was a first indication of the growth rate. For  more detailed 
results, we were measuring the amount of driy mass production 

at the same frequency.  Our results showed that the culture in 
the studio actually performs better that the contol group. 

A  1 5  L  c u l t u r e  c o u l d  a c t u a l l y  f i x a t e  d a i l y  a s 
m u c h  c a r b o n  d i o x i d e  a s  a  t r e e .  





T H E  M A K I N G

SYM B IONT

T h e  m a k i n g  o f  t h i s  p r o j e c t  w a s  a 
c h a l l e n g i n g  p r o c e s s  d u e  t o  i t s  s i z e , 
s t r e n g t h  r e q u i r m e n t s , c o m p l e x  a n d 
o r g a n i c  s h a p e s  w h e n  t h e  o v e r a l l  g o a l  i s 
t o  g i v e  t h i s  e f f o r t l e s s  f e e l i n g  o f  f u n c t i o n . 

T h e  v e s s e l s  w e r e  m a d e  o u t  o f 
t h e r m o p l a s t i c  w h i c h  w a s  b l o w n  l i k e  g l a s s 
t o  a c h i e v e  t h e  o r g a n i c  f o r m s , a  p r o c e s s  I 
c a m e  u p  w i t h  a n d  p e r f e c t e d  d u t r i n g  t h e 
p r o t o t y p i n g  p h a s e .

I  a l s o  l e a r n e d  h o w  t o  t i g  w e l d  my s e l f  t o 
c o n s t r u c t  t h e  w h o l e  s t r u c t u r e . H i g h  l e v e l 
o f  c r a f t m a n s h i p  w a s  i m p o r t a n t  t o  a c h i e v e 
a  v i s u a l l y  s t i m u l a t i n g  d e s i g n  i n  t h i s  s i z e .



T H E  F U N C T I O N

SYM B IONT

P u m p
It pumps air in the structure to be purified.
Also the airpump offers sufficient mixing to the culture to ensure 
homogenous growth.

Ta p
The system would need maintenance every 4 months as the culture 
would be too dense. The tap helps remove some of the culture so that 
it continues to grow.

S i l i c o n  Tu b e s
The silicon tubes connect thethe 
first two bubbles with the pump 

and the rest are between the 
bubbles for the culture and gas to 

travel across.

O u t l e t

For the Oxygen release



What about today?

Be open to understand other people, their needs, strengths and 
aspirations. You are not the user. Don’t judge. 

Communicate visually and inclusively. Sketch big & free. Don’t worry, 
none of us can draw. 

Collaborate and co-create. Share, listen, build together.  

Make, break, repeat. Spot errors early, but don’t kill the idea. 

Don’t focus only on the tech.



Me again

Part 2



97% of the world’s population growth in LMICs between 2013 - 2030 
  
How might we, in a developing world context, … 
1) Prevent and diagnose disease?  
Malaria: half of the population is at risk and 93% of the 435,000 deaths occur in the African continent 
HIV: 25.6 million/69% patients in sub-Saharan Africa 
Cholera: up to 143,000 deaths/year, two thirds of which in developing countries 
  
2) Address climate change and ensure environmental sustainability?  
The vulnerability of crop production to climate change is higher in these regions, due to their 
geographical location and lower infrastructure resilience. 
  
3) Advance food provision?  
Childhood undernutrition contributes to an estimated one-third of all deaths to children under 5. 
  
4) Advance energy provision?  
It is predicted that more than half a billion people will remain without electricity in Sub-Saharan 
African by 2040. 
  
5) Urban planning?  
Half of the African population will be urban by 2035.

1) I am confident that I 
could contribute to… 

1) I would be curious to 
explore with 

colleagues in the 
room if I could 
contribute to…

Smart Imaging for Development 
Sandpit and Seed Funding Competition 



Ideation











Graphic, text and pattern variants based on 
location and culture. English, Arabic and 
Swahili shown.

8b: Text, icon & 
decorative variants









Identify your  
subject / theme / challenge



An open-ended challenge to achieve a given aim.

“How might we..?”



or



A tech start point – ‘Push innovation’

“With this we could…”



In your group identify as many use cases for smart 
imaging as possible.

Use cases



Accelerated project focus

Rapid research - agree on sub-themes, then 
divide (15’).  

Laptop research – find all you can to feed 
back to the group (20’).  

Any Qs for experts?  

Summarise key insights - statements (not 
ideas or solutions)  



Now work alone…



Words first

Take 30 mins to write a dozen or so 
ideas down simply and succinctly.  

Circle about 3 of the most promising.  

This is not quantity-over-quality 
brainstorming. 



Crazy 8s

For each of your circled ideas, fold a sheet of paper 
to create eight frames.  

In each frame sketch a variation of that idea. Spend 
one minute per sketch. Eight minutes.  

Repeat, one sheet of eight for each theme.  

Again, pick your favourite. 

(Sprint, Knapp p. 111)



Solution sketch. 

For each final favourite: 

Create a three-panel 
storyboard by sketching in 
thirds of an A4 sheet of paper.  

Make it self-explanatory.  

Keep it super-simple! 

Regroup with 2-4 great ideas 
each! 

(Sprint, p. 114)



Now regroup & share



Impact / Difficulty matrix





Tell the story of your concept in use. 
Who, why, how? 
Problem to solution.

Storyboard – the power of 
narrative


