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Diabetes is a disease which, as well as prevention, requires a high level
of care, such as monitoring the blood sugar changes. The timely
diagnosis of disease plays an important role in its treatment and
decreases the damage caused by the disease. Therefore, it is essential
to diagnose diabetes. Since hybrid algorithms have a high ability to
predict and diagnose various diseases, this article presents an
intelligent approach to the diagnosis of this disease, using a hybrid
algorithm of flower pollination and K-nearest neighbor ensemble. The
accuracy of the proposed method is measured to be 97.78, by using
Pima Indians Diabetes (PID) dataset, consisting of 768 samples and 8
features. The results show that the accuracy of this approach has
significantly increased compared with the previous studies, and
confirms the superiority of the proposed method.
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Generate m models
1: Randomly split the data into two parts, learning part and validation part.

2: For i=1 -»mdo

3: Select a random sample of | features out of total of features

4: Select a random sample of size n with replacement from the learning part for producing B;, where
B; is the bootstrap sample used for constructing the ith model based on | features.

5: Save the instances left out from the ith bootstrap sample as OOB(i)

6: Call build KNN(K) to construct model C;

7: Find accuracy of Ci using OOB(i) and store it as Acc(i)

8: end for

9: Select the best models on the basis of individual performance
10: for j=1—-mdo
11:  If Acc(j)>Q; then
12:  Slect C;, where Q is the second quartile of the accuracies of all h models

13:  else

14: Drop Cj
15: endif
16: end for

17: Build KNN(k)

18: Construct Knn using a bootstrap sample with | selected features

19: Return (Selected models)

20: Fusing the best models based on collective performance

21: Arrsnge selected models, say h, in decreasing order with respect to their accuracy

22: Initialize g=1 and take the best model with the highest accuracy from the above selected models as
the starting ensemble.

23: for g=2—h do

24: if BS® < BS@D then

25: Select the gth knn model, where BS(q) is the brier score of the ensemble having the gth model and
BS(g-1) is the brier score of the ensemble havingthe gth model and BS(g-1) is the Brier score of the
ensemble not having the gth model afther the validation data

26: else

27: Do not selecte the g™ model for final ensemble
28: endif

29: end for
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DataSet Preprocess . Balanced
PID (Normalization) = (Smote)
Hybrid FPA and ESKNN

Inmitialize parameter |

v

Calculate fitness function
(Ensemble KNN)

Print best
solution

local
NO—>»{ Pollination
Eq3

Global
Pollination
Eq.l

calculate fitness function (Ensemble KNN) |
Corresponding new solution ™

If new
solutions are
better

Yes

? : N
| Update them in the population | 2

l Find the current best solution g*

v
—| t=t+1 |<—
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Initialize parameter (population n, control probability P, iterations t, define x = (x1, X2,..., xd)
: calculate fitness function (Ensemble KNN)
: Find the best solution g*
: while (t<Max Generation)
cfori=1:in
if rand<p,
Draw a (d-dimensional) step vector L which obeys a Levy Distribution Global pollination through
selse
Draw € from a uniform distribution in [0,1]
Do local pollination through

Il end if
9: calculate fitness function (Ensemble KNN) (Evaluate new solutions)
10: If new solutions are better,

Update them in the population

/I end for
11: Find the current best solution g*
12:t=t+1

/lend while
Output: best solution has been found
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