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In 20 years in developing electron-
ics, I’ve heard it a lot: “Our  product 
is so much better! The algorithms 

our engineers developed are way 
beyond what our competition has.” 
In the 1990s, I saw it with my own 
eyes at Philips. Their TVs had the 
best deinterlacing algorithms in 
the world, resulting in superior pic-
ture quality. In the 2000s, I worked 
on  audio enhancement: turning on 
sound processing algorithms gave 
quite a stunning effect. Tiny speak-
ers would suddenly create bass and 
provide a 3D sound stage. Over the 
next years, I’ve seen cameras get-
ting a much better picture quality, 
virtual reality headsets providing a 
much smoother experience and com-
pression algorithms becoming a lot 
stronger. The before and after effect 
is a very strong sales tool.

Now, we’ve entered into an era 
where it’s not about picture or audio 
quality anymore. Instead, our elec-
tronics need to become smart and 
adopt AI. Andrew Ng from Stanford 
put it well: “If a typical person can 
do a mental task with less than one 
second of thought, we can probably 
automate it using AI either now or in 
the near future.” Even though AI can 
only solve fairly simple tasks, this 
presents a lot of business opportu-
nities. The market responds and big 
corporations acquire AI teams for 
large sums of money.

In AI, I’m seeing the same “my al-
gorithm is better than yours” claims. 
Many companies state their AI is bet-
ter than everyone else’s and are show-
ing the before and after effect. Kudos 
to these companies, for all having 
managed to hire the smartest AI algo-
rithm engineers? No, not really.

With AI, for one, it’s actually fair-
ly easy to build your own algorithm. 
Instead of having engineers that 
skillfully craft and program the algo-
rithm, AI is simply trained. You give 
the AI engine lots of examples over 
and over again and it keeps adjusting 
itself until it doesn’t make any mis-
takes anymore.

Another problem is that it’s hard 
to measure ‘better’ in AI land. There’s 
a famous saying that states there are 
lies, damn lies and then there are 

benchmarks. In AI, it’s no different. 
In automotive, for instance, you can 
measure false negatives, where you 
don’t detect a person in front of the 
vehicle. But a false positive, where 
the AI brakes for a pedestrian who’s 
not there, is almost equally bad.

The size of the data set is some-
thing to consider as well. It sounds 
impressive when an AI algorithm 
scores perfectly on 10 million kilo-
meters of automotive test data, but 
since we have one billion vehicles 
on the road that each drive 10,000 
kilometers a year or so, the AI prob-
ably still only covers a fraction of the 
 real-world situations that can occur. 
Even perfect scores can be meaning-
less in such situations.

A final complicating factor is that 
the algorithms are still rapidly chang-
ing. There are many competitions 
where universities and corporate re-
search centers battle it out and contin-
uously introduce new algorithms. The 
winning neural networks are freely 
made available on the web, as are the 
tools to adapt and train them. Down-
load and retrain the model for your 
target application and you’re done.

Thus, we come to the conclu-
sion that AI algorithms are easy to 
develop, hard to benchmark and 
 ever-changing. That’s a problem be-
cause it doesn’t seem like a great 
foundation on which to build a solid 
company. Strong companies typical-
ly operate in markets that have high 
barriers to entry, making it difficult 
for new entrants to come in and com-
pete, which isn’t the case with AI.

My advice: don’t rely solely on AI 
in isolation, but use it as an enabler 
for your business and closely inte-
grate it into your products. Simply 
focusing on “my algorithm is better 
than yours” won’t give you a sustain-
able competitive advantage. When 
your engineers tell you that their al-
gorithms beat the competition, con-
gratulate them, but ask them right 
away how they’re planning to main-
tain that advantage. 

AI doesn’t seem 
like a great 
foundation on 
which to build a 
solid company

Marco Jacobs is a marketing and 
strategy consultant.
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DOCTORS EMBRACE 
AI: COMPUTER 
CALCULATES 
BEST RADIATION 
TREATMENT
A computer that can calculate an entire series of optimized 
treatment plans for p rostate cancer in 30 seconds. That took 
some getting used to for medical specialists. Using artifi cial 
intelligence, the computer presented better plans and more 
insight than the doctors thought possible. The fi rst patients 
are due to be treated accordingly already this year.

Aschwin Tenfelde

Surprised and amazed, that’s 
how radiotherapists felt at Am-
sterdam University Medical 

Center, AMC location. A computer 
using arti� cial intelligence generated 
an entire range of plans for the radi-
ation of prostate cancer in no time. 
Not only that, but these plans were 
also completely optimized and even 
speci� ed what the outcome would be 
of employing a lower or higher dose 
of radiation.

It usually takes even the most ex-
perienced radiotherapist with a lab 
technician a great deal of time to de-
termine the best radiation treatment 
for a patient. So how good can a radi-
ation plan be if a computer seems to 
generate it so e� ortlessly?

Radiation dilemmas
Nevertheless, the need for improve-
ment was felt strongly by doctors. For 
them, it’s always a race against the 

clock to decide on the right radiation 
plan for brachytherapy, or internal 
radiation therapy. � is kind of treat-
ment is a weapon doctors often use to 
� ght prostate cancer.

Radiation is administered through 
ten to twenty catheters that are in-
serted into the patient, penetrating 
the tumor. � ey then deliver a source 
of radiation, which can brie� y stop at 
certain places. � e longer the source 
stops, the more radiation the tumor 
receives from that place. As cathe-
ters are extremely uncomfortable for 
patients, doctors give themselves an 
hour’s time at most to devise the best 
possible radiation plan.

� e di�  culty lies in the considera-
tions doctors are constantly having to 
weigh. Preferably, they would simply 
attack the tumor with a hefty dose 
of radiation. On the other hand, you 
have to minimize the damage to the 
surrounding healthy tissue. Unfortu-

nately, there’s a limit to the precision 
of the radiation beam. It weakens as 
it penetrates tissue, but it essentially 
will go through everything. As a re-
sult, some radiation inevitably ends 
up in healthy areas, where it does 
more harm than good.

� is presents physicians with di-
lemmas: how do you plan to deliver 
radiation accurately through cathe-
ters? And how high should the min-
imum dose be? How much radiation 
will ‘leak’ to the surrounding tissue, 
and is that acceptable? � e ideal plan 
is di� erent for every patient.

With su�  cient experience and 
practice, radiotherapists and lab 
technicians can usually create a plan 
together within an hour – one single 
plan, that is. With the current soft-
ware they use for this, and in light of 
the time pressure, it’s not feasible to 
also give extensive thought to alter-
native radiation plans.
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Self-learning software
Isn’t there a better way to do this? 
That’s the question radiotherapists, 
clinical physicians and researchers 
at the AMC put to Peter Bosman in 
2014. Bosman, who’s affiliated with 
the Centrum Wiskunde & Informati-
ca (CWI) in Amsterdam, was studying 
AI techniques at the time. He was 
already focusing on the question of 
how to use artificial intelligence for 
medical applications, especially new 
ways of doing medical image analysis.

The fact that doctors posed this 
question is unusual, according to 
Bosman, because it doesn’t reflect 
how things normally transpire in the 
medical world. “Doctors are used to 
working within the possibilities pro-
vided by the software they use. They 
know this software like the back of 
their hand. It’s usually the medical 
companies that bring innovations to 
the clinic.”

Bosman accepted the challenges 
and put together a research team 
with the AMC and Elekta, which de-
velops radiation equipment and soft-
ware for hospitals. The team decided 
to develop software that’s centered 
on a kind of AI called evolutionary 
algorithms. These algorithms are 
suitable for effectively and efficient-
ly finding good solutions to difficult 
problems, especially when there are 
multiple conflicting goals at play.

The team focused mainly on a type 
of evolutionary algorithm that dis-
plays ‘intelligent search behavior’: 
it can learn about the nature of a 
particular problem and find better 
solutions more rapidly. Bosman’s 
team adapted the algorithms so they 
could be used for brachytherapy in 
cases of prostate cancer. They did 
this by allowing them to use knowl-
edge about how the dose of radia-
tion builds up in the administered 
catheters. This made it possible to 
achieve far superior results than 
with other algorithms.

Pepsi challenge
“Initially the AMC radiotherapists 
reacted reluctantly to our proposed 
approach,” recalls Bosman. “Which is 
completely normal. Imagine, a couple 
of mathematicians and computer 
scientists drop by telling that AI can 
probably do a better job than doctors 
and their current software, despite 
their years of experience. We needed 
time to persuade them.”

The major turning point came two 
years ago. At that point, the team 
had made enough progress to do a 
kind of ‘Pepsi challenge’ with the 
doctors. “We had the computer cre-
ate radiation plans for patients who 
had already been treated in the past 
at AMC,” explains Bosman. “In other 
words, the doctors had already made 
plans for these patients that had 
been approved.” Subsequently, all 
plans were anonymized, so the doc-
tors couldn’t check who had devel-
oped them. “Then we asked several 
doctors: which plan would you prefer 
to use with this patient? In 98 per-
cent of the cases, they chose the plan 
generated by the computer.”

Bosman’s team also demonstrated 
that the computer could immediately 
present an entire range of alterna-
tive radiation plans that used lower 
or higher doses. “The doctors viewed 
this insight as a unique added value,” 
says Bosman, “because it gives them 
time to think about which radiation 
plan they want to choose, instead of 
devoting all of their time to develop-
ing a single plan. They can now de-
cide how much radiation to deliver to 
the tumor and how much the healthy 
tissue can receive.”

From CPU to GPU
The doctors fully embraced the idea 
and were in favor of using it in the cli-
nic. To reach that point, the team first 
had to augment the software’s proces-
sing speed. At the time of the Pepsi 
challenge, it still took about an hour to 

calculate the range of radiation plans 
for one patient – and that’s not quick 
enough for clinical practice. Bosman’s 
team eventually managed to reduce 
that time to a mere 30 seconds.

This huge gain in speed was mainly 
achieved by no longer processing the 
calculations on the system’s central 
processor (CPU) but on the graph-
ic processor (GPU). It’s a trick that 
many researchers apply to get more 
computing power in simulations, 
graphics and AI. The gain in speed is 
derived from the fact that the aver-
age GPU has thousands of cores that 
can carry out calculations simultane-
ously, whereas a high-end CPU has to 
make do with eight cores.

You can’t simply ‘switch’, though. 
Algorithms made to run on CPUs 
don’t automatically run on GPUs. 
That’s because the cores of a GPU are 
far simpler than those of a CPU, and 
you often have to use them in blocks. 
Bosman: “So you need to look care-
fully at which calculations really ben-
efit from being run on a GPU. Essen-
tially, they all have to be really simple 
and you have to want to carry out a 
large number of them simultaneous-
ly. In our case, for example, you want 
to know how much radiation will be 
delivered to a huge number of areas. 
Also, you want to be able to update 
that frequently as you search for 
good radiation plans.”

It’s striking that Bosman’s team 
gets by with a relatively simple 
consumer GPU, which costs around 
1,200 euros. Although these GPUs 
lack error checking in the accompa-
nying internal memory on the card, 
the margin of error turns out to be 
extremely small. This leads to mar-
gins of uncertainty in the generated 
treatment plans that are completely 
negligible. That’s also why every-
one in AI uses these kinds of cards 
instead of the more expensive ones 
that do have error checking, accord-
ing to Bosman.
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Good rapport
� e collaboration between doctors, 
researchers and Elekta was excellent. 
But that’s certainly not something 
you can take for granted, says Bos-
man. “It requires a lot of coordinati-
on. Our team’s work is spread across 
CWI, the AMC and the Elekta o�  ce 
in Veenendaal. To make sure that 
everyone’s on the same page and fa-
miliar with each other’s jargon, all re-
searchers get together twice a week, 
alternating between CWI and the 
AMC’s premises. In addition, we go 
to Elekta every four weeks, and every 
six weeks, we have an update meet-
ing that everyone attends, including 
the doctors and clinical physicians. 
� is allows us to go over the results 
together and discover what’s impor-
tant right now. It has enabled us to 
become a genuine team.”

Bosman strongly advises research-
ers to continuously seek a good rap-

port, if they want to achieve innova-
tion in a similar way. “I’ve also seen 
examples in the past of how things 
can go wrong. Despite making clear 
agreements and project plans in ad-
vance, researchers have the tendency 
to go their own way sometimes. � is 
can cause lines of research to be cast 
adrift from the practical use that was 
the point of it all in the � rst place.”

In the meantime, the partnership 
between CWI, the AMC and Elekta 
is thriving. � e hospital is hoping 
to treat its � rst patient with the ra-
diation plan created with the new AI 
software before this summer. “Elekta 
is also interested in commercializing 
the results of the project,” Bosman 
says. “And that could mean world-
wide clinical application.”

Follow-up
� e big advantage of the AI system is 
that it’s relatively easy to extend to 

other types of cancer. Indeed, a fol-
low-up project was inevitable. With 
a grant from KWF Kankerbestrijding 
(Dutch Cancer Society), Bosman and 
his colleagues are now going to focus 
on cervical cancer.

� e research will be conducted by 
a consortium that also includes Lei-
den UMC and almost all Dutch hos-
pitals that treat cervical cancer with 
brachytherapy. � ey’ll test and eval-
uate the new software that emerges 
from the project. Elekta is on board 
again as an industrial partner. And 
so it’s probably only a matter of time 
before arti� cial intelligence can be 
used as a weapon against this form 
of cancer as well.

Aschwin Tenfelde is the 
communications manager at Centrum 
Wiskunde & Informatica.
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