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AI research in the Netherlands. So, 
there is no better place to initiate the 
Gravitation programme.”

What is the punchline of the 
programme? 
“The punchline “Augmenting Hu-
man Intellect” pretty much sums 
it up. We want our AI systems to 
support us instead of replace us. A 
mixed team of a human and an ar-
tificial teacher are better than each 
of them separately: the AI teacher 
can spend time on explaining new 
material while the AI teacher takes 
care of more routine tasks (the AI 
system never gets bored of practic-
ing the same multiplication tables). 
Also, as humans we suffer from many 
cognitive biases: confirmation bias, 
in-group and out-group bias, recency 
bias, and many others. In a collabora-
tive team of AI systems and humans, 
the AI systems can make us aware of 
such biases, and help us to correct 
them. 
Summarising: we should make com-
bined teams that perform better than 
humans or machines on their own, 
and operate together, in a shared 
context.”

How do you explain the context 
to a computer? 
“When humans work together, they 
have a goal. For example:I am trying 
to teach you something, or I am try-
ing to convince you of something, or 
we are negotiating a compromise, etc. 
Computers can only truly collaborate 
with us if the are aware of those goals 
of the collaboration, and of the roles 
of each of the participants. Current 
computers have no such ‘contextual 
awareness’.”

What will this hybrid computer/
human collaboration look like? 
“In certain settings, it may be very 
useful to give the hybrid a physical 
appearance – like a small robot in a 
children's cancer ward. But in other 
situations it can be just a desktop 

computer – just a voice and a camera 
would be sufficient.” 

Where would we see the first 
hybrid appearing? 
“This is a gradual development, not a 
sudden event – unlike Frankenstein. 
My colleague Catholijn Jonker at TU 
Delft built the pocket negotiator, 
which runs on your phone and can 
help to negotiate the price of a house, 
etc. For us, our moonshot goal is to 
build an AI system that collaborates 
with us as scientists, and that does 
it so well that we can make the AI 
system a real, full co-author on a 
scientific paper, because it contrib-
uted to making a hypothesis, doing 
the experiments and co-writing the 
publication.”

How is collaboration organised 
in the Gravitation programme? 
“This grant is a real collaboration 
between 6 Dutch universities – each 
with their specific expertise as re-
quired for the programme. The 
worst that could happen is that we 
all keep on doing our own thing in 
parallel. To make sure that doesn’t 
happen, we organised different solu-
tions. We dedicated office space for 
our researchers and PhD students 
in a brand new building at the VU 

→ Last year, Frank, together with 
research teams from the Universi-
ty of Amsterdam, TU Delft and the 
universities of Groningen, Leiden 
and Utrecht, won a prestigious 
NWO-Gravitation programme 
grant for research on artificial 
intelligence (AI), titled "Hybrid 
Intelligence: Augmenting Human 
Intellect". The consortium will re-
ceive 19 million euro to conduct 
a ten-year research programme.

We talked to Frank via Zoom to pick 
his brain, to talk about the Gravita-
tion programme and to find out what 
‘hybrid intelligence’ really is. 

Can you tell us about your 
background and how you came 
to work in Amsterdam? 
“I started as a mathematics student 
at the University of Amsterdam in 
the 70s/80s. But during my Master’s 
studies, I realised that the optimal 
group size in mathematics is one, 
which results in an interesting but 
rather lonely existence. At the time, 
computer science and its education 
were in their early days and I followed 
several courses about the new topic. 
Here, I quickly realised that in com-
puter science, you work in teams. 
And that suited me much better. So, 
I graduated in computer science and 
mathematics. Next, I got the oppor-
tunity to go to Edinburgh for a PhD 
in Artificial Intelligence.
After returning to Amsterdam in the 
early 90s with a PhD degree and a 
girlfriend, I started my 5 years post-
doc training at the UvA, followed by 
a switch to the VU for a staff posi-
tion which I still hold, currently as 
full professor. And now, because of 
all developments in this field and the 
combined size of all the AI research 
groups at at the UvA and VU, Am-
sterdam has become the centre of 

campus to facilitate collaboration. 
We are now recruiting 27 PhD stu-
dents – a massive number. We agreed 
that each of these PhD students will 
have two supervisors, each from a 
different university. This is another 
way to integrate. And we work on ap-
plication domains such as healthcare 
and education, in which groups from 
different universities collaborate on 
a common subtopic. Another great 
thing of the grant is the freedom we 
are given by NWO: we can set our 
own goals and we only have to report 
the first outcomes after 5 years.”

Do you need massive computers 
or data centres for this work? 
“Of course, we need hardware and we 
use robots to build demonstrations. 
But it's all off-the-shelf AI equipment. 
We have our own servers in the de-
partment. The innovation will come 
from the algorithms and the software 
we write, not from the hardware.”  Ω

J

Every year, the Netherlands Organisation for Scientific Research (NWO) selects six research consortia for 
large-scale (20 M€) research on important topics. This grant scheme is called NWO Gravitation. In this 
issue of Amsterdam Science, we interview two researchers each coordinating a Gravitation project. Danielle 
Posthuma leads the Gravitation programme BRAINSCAPES and Frank van Harmelen coordinates the pro-
gramme Hybrid Intelligence: Augmenting Human Intellect.
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Hybrid Intelligence:  
augmenting Human Intellect  

For more information, please visit  
www.hybrid-intelligence-centre.nl
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