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How do you determine if a 1 is a 1 or a 7?
The question makes sense when talking about
handwritten digits. As one person might write
their ones almost identical to another person’s
sevens, it can sometimes be nearly impossible
to determine the class of a single handwritten
digit. However, considering a set of many digits
written by the same person, one can draw con-
clusions about the person’s handwriting, and
thus have a better chance to classify each indi-
vidual digit. The same logic can be applied to
other types of image data by using state-of-the-
art Artificial Intelligence (AI) methods.

Consider, as an example, that Alice and Bob write one
digit each. It can be hard to distinguish if the written
digits are ones or sevens.

But if more information is given, it is easier to classify
the digits. If we get more digits from Alice and Bob,
we might realize that Alice writes her sevens in a cer-
tain way and that her first digit therefore must be a
one. Similarly, if we can see that Bob writes a certain
type of ones, his first digit must be a seven.

By using state-of-the-art AI methods, this reasoning
can be applied to more advanced image data. Classi-
fication of White Blood Cells (WBCs) is traditionally
done manually by a medical technologist. Provided
with lots of images of WBCs and information about
their correct class, an AI can be trained to do this rel-
atively well. Until now, this AI has only been taught to
classify single images one at a time. We have extended
the model to consider multiple images from the same
blood sample. Similarly to being provided with more
handwritten digits from Alice and Bob, this improved
the AI’s performance on WBC images.

Given many WBC images from a blood sample, the
AI was taught to first cluster the images into groups
of similar cells, and then assign a class label, such as
Eosinophil or Lymphocyte, to each group. The tradi-
tional AI, classifying each image individually, had an
accuracy of 82.85% on unseen WBC data. Our up-
dated AI reached an accuracy of 83.16% on the same
data. The traditional AI is well-tested, so even though
the improvement is small, the fact that our AI reached
a higher accuracy indicates that the concept is worth
exploring further. Fine-tuning the details of our al-
gorithms could potentially result in a more significant
improvement.

Depending on the type of data, correlations within sub-
sets may be more or less present. Regardless of whether
we look at handwritten digits or WBCs, training an
AI to use information from multiple images simultane-
ously has shown to improve its performance.


