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Abstract— Lack of blood will be fatal for the human 

body. Current technology has not been able to produce 

human blood, therefore blood donors from other people 

are needed. Because of this need, the Red Cross 

organized blood donation activities to obtain blood 

supplies. Blood donation is given by people voluntarily, 

therefore it is difficult to predict how much blood 

supply will be obtained in an organized blood donation 

activity. A system is needed to predict the number of 

potential donors so that the supply is sufficient. This 

study will classify potential blood donors and predict 

the number of blood donors who have the possibility to 

attend a blood donation activity held certain location at 

a certain time by using a support vector machine. With 

this prediction, the Red Cross can predict in advance 

how many bags of blood can be obtained before 

carrying out blood donation activities at a certain 

location at a certain time. In this way, the Red Cross 

will be able to find the right place and date to obtain 

maximum blood donation. The dataset used is data on 

blood donations carried out by donors at the Indonesian 

Red Cross in 2015 - 2019 with a total data of 53708 

donors. From this study, it was found that the 

application made was able to classify potential donors 

and predict donors who could be present to give donors 

at a certain location and at a certain time with an F1 

Score of 85%.  
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I.  INTRODUCTION  

Blood is very important for the human body. Lack 
of blood can cause the body to become sick and risk 
death. Until now, blood can only be produced by the 
human body, no technology has been found to be able 
to produce blood [1]. Therefore, if a person lacks 
blood, that person needs additional blood or what is 
often called a blood transfusion. Blood transfusion 
activities are carried out by transfusing from a blood 
bag into the patient's body. These blood bags are 
obtained through blood donations from other people in 
blood donation activities. Generally, blood donations 
are given voluntarily through the Blood Transfusion 

Unit. Currently, Indonesia is only able to obtain 4.1 
million blood bags/per year [2, 3], this is still far from 
the World Health Organization/WHO standard, which 
is at least 2% of the total population [4]. Where 
Indonesia has a population of about 255 million 
people (approximately at least 5.1 million bags of 
blood). This is one of the major causes of death due to 
lack of blood, such as during childbirth, which 
amounted to 28%. Of course, this must be overcome 
by providing adequate blood reserves provided [5]. 

Blood donation activities are generally carried out 
by the government and Red Cross organizations or in 
Indonesia known as the Indonesian Red Cross (PMI). 
Blood donation activities are served every day at PMI 
headquarters in several cities. In addition, blood 
donation activities are also held at certain events 
organized by PMI, the government, the private sector, 
community organizations, religious organizations, and 
others. Event organizers can contact PMI to ask PMI 
to hold blood donation activities at the event being 
held. According to a report from the Ministry of 
Health of the Republic of Indonesia, there are 420 
blood transfusion units (220 units managed by PMI 
and 200 managed by the government) distributed in 
34 provinces [6]. 

Generally, these blood donation activities are 
announced to prospective donors using banners on the 
streets, so that they post the activity on the official 
PMI website and social media (Facebook / Instagram). 
This makes it difficult for information to be 
distributed considering that information is given 
generally without any purpose to donors who have the 
potential to donate blood. Remembering that not do it 
every day someone can donate. The donation can only 
be done for approximately 56 days (to do a whole 
blood donor) after someone has done a donor activity. 
Where after donating, the body must reproduce the 
blood that has been removed. Therefore, a system is 
needed to be able to invite and remind donors to 
donate again after passing the required blood 
reproduction time. So that the stock of blood bags can 
still be available for those in need. 



A system is needed that can predict potential blood 
donors who have a high probability of contributing to 
donating blood in a blood donation activity that is 
carried out in a particular location. Based on the 
prediction data of potential blood donors, the 
distribution of information/invitations to blood donors 
will be distributed specifically. So, it is hoped that 
blood donation activities can run more effectively. In 
addition, the system is also expected to be able to 
predict how many chances of obtaining blood bags 
from the blood donation activities that are held. 

This study will use the Support Vector Machine 
method to classify blood donors into potential donors 
and non-potential donors to donate blood at blood 
donation activities at certain locations at certain times. 
The classification of potential/non-potential donors 
aims to predict how many donors will attend and 
donate blood if the Red Cross carries out a blood 
donation activity at a certain location at a certain time. 
With this, it is hoped that the Red Cross can determine 
the most appropriate location and time to carry out 
blood donation activities to obtain maximum results. 

II. SUPPORT VECTOR MACHINE 

Support Vector Machine (SVM) is a method of 
pattern recognition that has received a lot of attention. 
SVM is an attempt to find the optimal hyperplane that 
is used to separate the two classes [7]. The optimal 
hyperplane between the two classes is obtained by 
measuring the hyperplane margin to find its maximum 
point. The hyperplane in the d-dimensional room is an 
affline subspace d-1 which will divide the vector 
space into two different class parts [8]. The margin is 
the distance between the closest hyperplane of each 
class, while the closest pattern is called a support 
vector. Two conditions can be solved by SVM, data 
conditions that can be separated linearly and data that 
cannot be separated linearly. 

The main purpose is to separate l training set 
examples with vector data x_i and class labels y_1 
(x_1,y_1),…(x_l, y_(l)) ∈ Rn  X {-1,1}  by searching 
weight vector w ∈ R^n  and b ∈ R from hyperplane: 

 

 (1) 

             (2)   

    
With very many possible margins. So in the case 

of linearly separable data, hyperplane (w,b). 
Optimization problem solving:  

 

   (3) 

      
Then the maximum margin of the hyperplane is  

                   (4) 

 
 The algorithm is used for data that can be 

separated linearly but can be used to generalize to data 
that cannot be separated linearly with the use of non-

negative slack variables. ξ_i [9]. Resultant problems 
are minimized: 

 (5) 

After fixing this problem with positive Lagrangian 
multipliers, the optimization problem is maximized:  

 (6) 

 
After doing the mapping, in a higher dimension, 

the function for solving the problem becomes: 

  (7) 
Where K will design kernel functions. The 

hyperplane solution has the following functions: 

 (8) 
For further implementations, we will use the most 

commonly used kernels such as linear kernels, 
polynomial kernels, and radial bases [10]. 

Linear Kernel:  

  (9) 

 
Polynomial Kernel: 

  (10) 

 
Radial Kernel:  

 (11) 

 

III. BLOOD DONOR CLASSIFICATION WITH SVM 

The prediction process is carried out with 4 main 
processes, starting from the process for selecting 
parameters, sorting the dataset according to 
parameters, the classification, and the prediction 
process using SVM, and the process for grouping the 
classification results. As can be shown in Fig. 1. 

 

Figure 1.  Blood Donor Potential using SVM 

In the first process, the available parameters will 
be selected to determine the shape of the dataset that 
will be used in the SVM process later. The parameters 
that need to be inputted by the user are the location 
where potential blood donors will be predicted, the 
time the activity will be carried out, and the time to 
see the range of data to be taken. 



The dataset selection is done by querying the 
database which results in a new dataset. Based on 
these parameters, the new dataset to be formed has 
several attributes. The first attribute is the time 
interval between the first time the donor donates blood 
to the date the event will be held. The second attribute 
is the time interval between the last time the donor 
donated blood and the event date. The third attribute is 
the frequency of donors making blood donations. The 
fourth attribute is the frequency of donors making 
blood donations at that location. The fifth attribute is 
the distance between the last time the donor donated 
blood at that location and the event date. The sixth 
attribute is the amount of blood donated by donors (in 
cc). The seventh attribute is the ID of the donor, and 
the last attribute is the donor's blood group. These 
eight attributes will be used to predict potential 
donors. 

In addition to selecting the dataset for testing data, 
sorting out the dataset for training data is also needed. 
For selecting the dataset, you will use the data in the 
previous event at the inputted location. Based on the 
event data, a new dataset will be formed which has the 
same attributes as the testing data. However, in the 
training data there are additional attributes, namely 
attributes that contain information on whether the 
donor made blood donations at the event. 

After the data training and data testing have been 
formed, the next step is to run SVM using the two 
datasets. To run SVM is done using the library from 
Sklearn. Because the form of data from the dataset 
that is owned cannot be separated linearly, SVM will 
use the Radial Base Kernel to get faster and optimal 
results compared to other kernels. After the SVM is 
executed, the results of the training data will be 
managed to display. Data will be grouped according to 
blood type, potential donors or not, and other forms of 
data as needed. 

This prediction and filtering feature serve to 
display locations that have the number of potential 
blood donors who meet the input requirements. The 
system will only display the location of activities that 
have potential donors according to the requests that 
have been entered by the user based on blood type. On 
the maps section, markers will only appear in 
locations that meet the requirements. When the 
marker is pressed, it will display potential donor 
information based on blood group. The parameters 
needed to use this feature are the minimum number of 
each blood group, the date of the event, and the time 
span of the data to be processed.  

This research uses a dataset containing data from 
donors who routinely donate blood to Red Cross 
Indonesia (Fig. 2). The dataset used as training data is 
a dataset containing donor history data at a location. 
There are 9 attributes owned by the dataset as 
parameters for running SVM. The first attribute, 
“id_user” is the user id number registered in the 
database. The second attribute, “gol_blood” is the 
blood group owned by the user. The third attribute, 
“first” is the period of time for the donor to donate 
blood for the first time (in months). The fourth 
attribute, “last” is the distance from the last time the 

donor donated blood. “Attribute freq” is the number of 
donors ever done by the donor. The “freq_loc” 
attribute is the number of donors that have been done 
by the donor at the location. The “last_loc” attribute is 
the time interval since the last time the donor made a 
blood donation at the location. The attribute "cc" is 
how much blood has been donated. 

 

Figure 2.  Example Training Dataset 

This dataset will run on the SVM. The dataset 
shows attribute values that indicate that the donor 
routinely donates blood. For testing the routine donor 
dataset is divided into two parts, data testing for donor 
data who routinely conduct blood donation activities 
at that location and the dataset for donors who rarely 
donate blood at that location.  

The first research test was carried out by entering 
data on blood donors who donate to a location on a 
regularly. This is done with the aim of knowing 
whether the application made can recognize regular 
donors as potential donors. The "target" column shows 
whether the user is potential or not. The value "1" in 
the target column indicates potential donors and "0" 
for non-potential.  

The results of the prediction (Fig. 3) show that 
almost all donors are potential donors. Non-potential 
donors were obtained because the last donor was not 
within 2 months. So, it can be concluded that the 
predictions obtained can identify routine donors 
(potential donors) as well as non-potential donors 
(because the distance between the last donors has not 
been within 2 months to be able to donate blood 
again).  

The second research test was carried out by 
entering data on blood donors who routinely donate 
blood but rarely donate at that location. This is done 
with the aim of knowing whether the The prediction 
results of donors that routinely donors as non-potential 
donors for blood donation activities carried out at 
certain locations.  

 



 

Figure 3.  The prediction results of donors that routinely donate 

their blood at a certain location 

Prediction results (Fig. 4) show that the 
application can recognize donors who rarely donate 
blood in that location. Where the prediction results 
show that most of the datasets are not potential 
donors. This is because the frequency of donors who 
donate at that location is relatively small compared to 
the total frequency of donors who have been made by 
donors. This indicates that the donor frequency 
parameter at the site also affects the prediction results. 
Even though a donor regularly donates blood, if the 
donor does not donate blood at that location, the donor 
will not be a potential donor at that location. So it can 
be concluded that the prediction can recognize routine 
donors but rarely donate blood at certain locations as 
non-potential donors. 

 

Figure 4.  The prediction results of donors that routinely donate 

their blood on but not in that location 

The third research test was carried out by entering 
data on blood donors who did not routinely donate 
blood. This is done with the aim of knowing whether 
the application made can recognize non-routine 
donors as non-potential donors.  

Prediction results (Fig. 5) show that the 
application can recognize that all of these donors are 
not potential donors. This proves that the time and 
frequency parameters affect the results of the 
predictions. 

 

Figure 5.  The prediction results of donors that non routinely 

donate their blood 

From the test results, it can be concluded that the 
parameters entered in the SVM can produce predictive 
results obtained capable of classifying potential/non-
potential donors in a blood donor activity carried out 
at a certain location at a certain time. The next test is 
to test the predicted results obtained compared to 
donors who come and donate blood to activities 
carried out at certain locations at certain times.  

Test the prediction results, it is done by using 
precision, recall, and F1 score formulas. The results 
obtained can be seen in Table 1. It can be seen that the 
acquisition of precision was 91%, the recall was 83%, 
and the F1 score was 85%. So, it can be concluded 
that the prediction results obtained are quite feasible to 
use. 

TABLE I.  PREDICTION TESTING 

Classification Value 

Precision 91% 

Recall 83% 

F1-Score 85% 

 

From the test results, it was found that around 85% 
of the predicted potential donors came and made a 
donation. With these results, it can be concluded that 
the prediction process is quite accurate. 



IV. CONCLUSION  

Blood is very important for human life. Until now 
technology has not been found to make human blood. 
So, if someone lacks blood then that person needs 
blood transfusions obtained from other people. 
Because of this need, the Red Cross carries out blood 
donation activities to obtain blood supplies from 
donors. We need a system that can predict how much 
blood can be obtained if the Red Cross carries out 
blood donation activities at a location at a certain time. 
So that the Red Cross can maximize the amount of 
blood supply that can be obtained at each blood 
donation activity. 

This study will use the Support Vector Machine 
method to classify blood donors into potential donors 
and non-potential donors to donate blood at blood 
donation activities at certain locations at certain times. 
The classification of potential/non-potential donors 
aims to predict how many donors will attend and 
donate blood if the Red Cross carries out a blood 
donation activity at a certain location at a certain time. 

From the test results, it can be concluded that the 
parameters entered in the SVM can produce predictive 
results obtained capable of classifying potential/non-
potential donors in a blood donor activity carried out 
at a certain location at a certain time. From the test 
results, it was found that around 85% of the predicted 
potential donors came and made a donation. With 
these results, it can be concluded that the classification 
and prediction processes are quite accurate. 

Improvements in future research can be done by 
adding other parameters to increase the accuracy of 
the predictions obtained. For example, using the 
classification of active/non-active donors or ranking of 
donors so that it can be seen how likely it is that an 
active donor will attend to donate blood. Another 
improvement can also be to enter a certain time period 
parameter to determine the activity of a donor based 
on the history of donors that have been carried out in 
soon (e.g. the last 2-3 years). So, if a donor is not 
actively donating blood within that period, the donor 
can be categorized as a non-potential donor. 
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