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Abstract. Blood donation is a critical aspect of health care, yet donor
availability, timely supply of blood, and demand prediction continue to be
problems. This paper presents a machine learning blood donation application to
enhance donor-recipient interaction, predict demand for blood, and maximize
blood bank management. The proposed system consists of a mobile and web
application where the recipients and donors become registered, indicate their
availability, and post blood request. The demand for blood is predicted based on
historical records of donations, seasonal trends, and emergency demands
through machine learning algorithms. The system also offers certificates and
receipts as a motivation for donors. Through the use of AI/ML in healthcare,
this system maximizes the effectiveness of blood donation services by
minimizing shortages, and optimizing emergency response times.

Keywords:Machine Learning, Blood Donation, Realtime System, Predictive
Modeling, KNN, Logistic Regression, Linear Regression, Clustering, Cloud

Computing.

LINTRODUCTION

Donating blood is really crucial for healthcare and actually saves lives in emergency
situations, surgeries, and all kinds of medical procedures. But, you know, the
traditional blood donation systems have a lot of issues, such as not matching the
donors and recipients properly, not showing availability in real-time, and being quite
poor at forecasting blood needs. Due to this, we often experience massive shortages or
waste a lot of unused blood, which disrupts how well blood banks and healthcare
centers function.

But , since technology is advancing, we can actually use machine learning and mobile
apps to make blood donation much better and simpler. The aim of this research is to
connect donors and recipients more seamlessly by providing a user-friendly, Al-based
platform that not only accelerates donor matching but also encourages people to
donate regularly with some awesome incentives and reminders.
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2 Objective

The major objective of this study is to design an intelligent system for effective and
smart blood donation management using machine learning. The system will identify
and match potential donors through innovative classification methods like Decision
Tree and Logistic Regression. Moreover, it aims to predict donor availability and
response time through stable regression models like Random Forest, Gradient
Boosting, and Linear Regression. By utilizing K-Nearest Neighbors (KNN) for donor
suggestion, the system minimizes search time to make blood donations quicker. The
smart framework strives to bring donors and recipients closer together, ensuring
timely requirements of blood are fulfilled efficiently and depend less on conventional,
human-centric processes.

3 Existing System

The traditional blood donation process is plagued by a number of drawbacks, one of
which is donor-recipient matching done manually, which usually results in
unsatisfactory delays in procuring donors. Manual donor eligibility also increases the
likelihood of human error and invalid donor data. Absence of predictive analysis
makes donor availability indefinite, forcing recipients to struggle to seek immediate
assistance. Additionally, the conventional systems lack real-time tracking of location,
hence it is difficult to find the location of the closest available donor in a short time.
These inefficiencies necessitate the need for a sophisticated, automated system that
will reduce the complexity of blood donation using data-driven strategies.

4 Proposed System

To counter the limitations of current systems, the new system incorporates machine
learning methodologies for automated determination of donor eligibility, guaranteeing
accuracy and effectiveness in donor selection. The application of KNN to identify the
nearest donor considerably minimizes response time, facilitating rapid and effective
blood donations. Predictive modeling through Random Forest, Gradient Boosting, and
Linear Regression also assists in the prediction of donor availability, allowing
recipients to have access to timely blood donations. Through the use of real-time
tracking and smart suggestions, the system increases the overall effectiveness of the
blood donation process. In addition, the use of an alert system guarantees timely
notifications to both donors and recipients, promoting a proactive blood donation
process and saving lives.

S DATASET

Since real-time donor, receiver, and blood bank data are not available, a synthetic
dataset was created with the help of ChatGPT. The synthetic dataset has profiles of
donors and receivers with varied age, blood group, location, and medical conditions.
Since the data are artificial, the structure of such data was set up to mirror real-world
conditions for model training and evaluation purposes.
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Fig.2 Blood Receiver Dataset

Blood Bank Dataset

o 3 f G H 1 1 K L M N | O [ R I
1 Age Blood GroiPhone Mur Street Add City State PIN Code Country Latitude Longitude Last Donatioi Weight  Hemoglob Donation | Availability Hepatitis  HIV/AIDS
2 DNROD1  Mahika Dk Female BB 0.18E+11 34/54, She Jalgaon  Maharashi 425001 India 210077 755626  6/5/2023 58 117 1 Available Yes Yes.
3 DNRO0Z Rhea Tane Male 518 S.17E+11 5321 Nashik  Maharashl 422001 india 2000059 737896 3/28/2023 57 152 0 Available Yes Yes
4 DNROO3  Jivika Rout Female 47 O+ 9.19E+11 H.No. 98, INashik  Maharasht 422001 India 200059 737898  4/19/2023 66 147 5 Available Yes Yes
5 DNROOA  Badal Bami Male A 9.26+11 22/63  Malegaon Maharashi 423203 india 205531 745288  3/15/2023 8 14 9 Available No Yes
6 DNROOS Kabir Cont Female 54 A G.19E+11 HNo.43 Nashik  Maharashl 422001 India 20,0059 73.7898 9/4/2023 45 152 2 Not Availa Yes Yes
7 DNROOG Aaina Kara Female 53 8 9196411 31/308  Malegaon Maharash 423203 india 205531 745288  5/17/2024 53 139 2 Available Yes Yes
8 DNROO7 Abram Ma Male 1B A+ 0.10F+11 29, Goda FNashik  Maharashi 422001 India 200059 737898 9/4/2023 58 163 10 Not Availa Yes No
9 |DNROO8 IraDora  Female 40 AB- 9.26+11 692 Dhule Maharashi 424001 India 209042 747749  8/19/2023 68 128 5 Mvailable No Yes
10 DNROO9  Devansh K Female 37 AB+ 9.1BE+11 92/934, ChNashik  Maharashi 422001 india 200059 737898  9/9/2023 a“ 13 2 Not Availa No Yes
11 DNRO10  Krish Bail Male 47 0 9.19E+11 65/71& GiMNashik ~ Maharashi 422001 India 20,0050 737898  7/11/2024 57 132 & Not Availa No Yes
1i:o«nau ‘Manjari W Male 48 ABe 9.1BE+11 951 Jalgaon  Maharashi 425001 India 200077 755626 2/26/2023 o6 147 & Available Yes No
13 DNRO12  Ranbir Lok Female 26 AB- 9.18E+11 30/739, Ct Nandurbar Maharash! 425412 India 213733 742422 6/26/2023 6 121 0 Not Availa No Yes
14 DNRDI3  Himmat i Female 60 A D.18E+11 HNo. 50 Malegacn Maharashi 423203 India 205531 745288 222025 B 151 10 Available Yes No
15 DNRO14  Hiran Raju Female 50+ 9.2E411 616, VohréNashik  Maharashl 422001 India 200059 737898  6/26/2023 6 134 4 Not Availa No Yes
16 DNRDI5  Chirag Tha Female 55 A8, .17E+11 295, ChowNandurbarMaharashi 425412 India A3 MUN 11601 5 18 2 Available No Yes
17 DNRO16  Baiju Haldi Female: 55 A 9.17E+11 94 Nashik  Maharashi 422001 india 20,0050 73.7898  5/28/2023 54 125 10 Not Availa No Yes
18 DNRO17  Yasmin Ga Male 28 926411 07/65  Malegaon Maharashi 423203 India 205531 745288 9/13/2023 61 164 4 Not Availa No No
19 DNRD1S  Misnjari Re Female 26 04 0.10E+11 88/925, SaDhule  Maharashi 424001 India 200042 747749 11122023 7 119 4 Available Yes Yes
lli“DleB ‘Misha Bor. Female 45 AB+ 9.1BE+11 56/128  Mashik  Maharasht 422001 India 20,0059 737858  2/6/2023 68 13.8 0 Not Availa Yes Yes
ll- DNRO20  Nirvi Dube Female 59 A 9.26+11 HNo. 17 Jalgaon Maharashi 425001 India 200077 755626 7/16/2023 46 141 6 Available Yes Yes
22 DNRO21 Anaylal Female 19 A 8.19E+11 HNo. 36 Malegaon Maharash 423203 Indis 205531 745288 1/2/2024 73 122 10 Not Availa Yes No
23 ONRO22 ElaKhatri Male 528+ 0176411 833 Jalgaon  Maharashi 425001 india 200077 755626 8/5/2023 B 152 2 hvailable Yes No
r} -DNMES Kanav Gos Male: 378+ S.18E+11 16/224, LaJalgaon  Maharashi 425001 India 210077 75.5626 12/29/2024 7 132 8 Not Availa No Yes
25 VDNNOJI ‘Yuvaan Ve Female 59 AB- 9.196+11 68, Deep ZMalegaon Maharashi 423203 India 20,5531 745288 9/27/2023 49 142 0 Availsble No No
26 DNRO2S Parinaaz R Male 52 B+ 9.1BE+11 H.No. 13, IMalegaon Maharashi 423203 India 205531 7452 9/25/2024 59 136 3 Not Availa No Yes
27 DNRO26  Lagan Swa Female 78 9.18E+11 160 Nashik  Maharashi 422001 india 200059 737898  10/5/2023 57 12 7 Not Availa Yes Yes
28 DNRO27  Mishti Kha Female no 9.1BE+11 99/53 Nashik  Maharasht 422001 india 200059 737898 12/14/2023 146 9 Not Availa No No
[ voniee | G0 |Saiinh ek e otiew | A0 sy m iE oMl W |
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Fig.1 Donor Dataset
Blood Receiver Dataset
4% | v ¢ || K (N T < O B R I T U
1 Receiver [Ful Name Gender  Weight  Age Street Add Gty o) Ltitede  Longitude Hospit Requred Date Donation Status
2 1 Rehan GcMale ] BB LS06+08 kritika62@ 81, Chhabt Mohadi  Maharashi 424301 India 134596 7473635 Aditya HosMediom  Cancer Tre: S BS/2005 Fulfiled
3 1 Pripa Hari Mele: b 550+ S.14EA9 bordechat 46/840 Bh Dondaiche Meharashl 425608 Indla 2057468 14.9383 JantaHos Medum Trauma 5 205 Pendrg
4 | 3 Adweta Pz Female ® no 3926409 jesonbarat H Mo, 23, | Dondaicha Maharashi 425408 India 073285 082779 Aditya HosCritical  Camcer Tre: 1 3232005 Pendrg.
§ | 4 Jehaan S Female " 5k 1886409 barmanga:S8, Sarkar Mohadi  Maharashi 424301 India 18272 7475112 Lawmi Hos Mediam  Blood Los: S H17as Fuiled
6 5 Frederckf Female L ) 9426409 sabiharwal 0329 Tak Dondaicha Maharashi 425408 Inde 116096 7488901 Janta HosgHigh Blood Lose 1 3250005 Pendig.
1 £ Bakhshi LuMale 3 Bk 16409 eparkh@eS8/68 Trw Dondaicha Maharashi 425408 Inda 2067619 7498021 Aditya HosMediam  Chronic e 4 21405 Pendrg
8 7 fGautam 5t Female ] #80+ 9.166+11 sakshami( 565, Wadh Sakhri  Maharashi 424108 India L4085 75.25315 City HospiCritcal  Trauma 4 31802005 Fulfiled
g 8 Yashapi GMele 6 S0k OMEALL yalanSU T Sompa Stirput  Mebarashl A0S bda 233G TSAING CtyHospdCitial  Serered 4 ZI1Y/DS Fulfiled
0 9 Mugdha s Male a9 L) L0SEHN ivarkeyiBed16, Basur Dhule  Maharashi 424001 Inde 2139149 7485044 Sudha HosMedim  Cheonic Cc 1 30/035 Pendig.
" 10 Chandran  Female 5 Be S.02E+11 miyengarE KMo, Iﬁ!ﬂ(tnm Msharasht 425405 Inda 015738 75,8112 Aditya HosHigh Cancer Tre 5 220005 Fuiled
2? 11 MyaOm Female % 61 A 398409 samkargear 86, Sawhn Nendurbas Maharashi 425412 Indla LI035 7475371 City Hosp#Cribcal  Blood Lose 1 W2 Flfiled
3 12 harka L Male 1] Mk 166409 fmadan@cH Mo, 206, Sakhn  Maharash! 424108 Inda 2083869 75.36576 Laxmi Hos High Trauma 1 213005 Fuiled
H 13 Brawnallo Msle 1 35 M+ LATEH ganeshdev 43591, M Dondaicha Maharashi 25408 Inda 2089071 75.37061 Lawmi Hos High Biood Lose 1 304200 Pentrg.
15 | 14 Ugachriti | Male: ® o 8206411 yadaviS0E 85095 Ra Dondaiche Maharashi 425408 Inda 2078105 7515135 City Hosp#Crtcal  Trauma 1 150005 Pendrg
'\ﬁ‘ 15 Yashica s Female 8 0o+ RO3EA hanilakahi Mo, 672 Mohadi  Maharashi 424301 India 2083427 75.08399 anta HosyCritcal  Trauma 1 2100 Faifiled
m 16 Samar Ner Msle % 6 A+ LBAEH ansiikala@H Mo, 142, Smckheda Maharash! 424204 Inda 1.28642 74.68126 City HospiCribcal  Camcer Tre 4 13005 Pendrg
'HI‘ 17 Aeyan Cha Female 13} Sk BATEH varshatak( TT/832, M Nandurbss Maharashi 425413 Inda 06158 7466504 Dide Gen Critical  Trauma 4 316005 Pendig
'N‘ 18 Ormikaar HiMale n Bk Q186411 agastyaSL KMo, S5 Shrpur  Maharashi 425405 Inda 2054208 74,7414 City HospiCribcal  Severe Aex 5 ynas Filed
0 18 Gaurang v Female ® B 5856409 hahluwali 3449 Nay Dondaicha Msharash! 425408 india 081283 75.19527 Lawmi Hos Critical  Trauma & 3000 Ffiled
] 10 Meghana Female &% 434 J26E408 tviswanatt 20/37 Gre ki Maharashi 424100 India 2078179 7451979 Aditya HosHigh Biood Los 3 2150005 Pendrg
Zl‘ 1 Chasmemn Female n Bno+ 6.006+09 anamikack o Mo, 885 Sakhi  Maharashi 424100 inda 205861 75.08512 City HospitMediom  Cancer Tre 1 3132005 Pentig.
B2 e B Mk GA6E411 esem@eniiNe, 194 DoodacheMaharashi A58 boda J097SG6 746416 Adiyakosigh  ComcerTre 1 31802005 Pening
u 13 Lohit Dash Female M nos+ 1546409 abhimany 22186 Th Sakhri  Maharasht 42410 india 13588 75,7635 Lawmi Hos Mediom  Msjor Serg. 1 3132005 Pentig.
B 2 Haich Sr Mo @ Sk GSIAOmmshgndNe 257 Ohuk  Msharmsh D001 bda  JLOSOTY 7486060 City ospiMedim MsjorSirp 1 21002005 Pending
%25 s HunkiFemale o uE 140609 mangehesh, 3 Seckheds Msharashl 20304 Infa L0053 2461675 Lawmi Hosbigh  Traums 2 2502005 Penting
a7 26 Upena Sair Female. 51 Bo TMEH9 wacharah BB ButiSakhi  Maharmshl 44103 0da 2041973 7540481 Lawni Hos Citial  Cheonic Cc 1 HAH2005 Pendig
a 17 Amara e Female 0 15 4 1596408 shanyadavi Mo, 21 £0hule  Maharash 424001 indla 213008 7486513 Aditya HoeCritical  Chromic (o 1 324005 Fifiled
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6 Machine Learning Algorithm:

1.Logistic Regression:
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Predicts the probability of a donor donating in the future given the past
frequency of donation, age, and health. It is useful in sending timely
reminders to potential donors.

2.Decision Tree & Random Forest:

Classifies donors as eligible or ineligible based on age, weight,
hemoglobin levels, and medical conditions. Random Forest improves

accuracy by using multiple decision trees for robust predictions.

3.K-Nearest Neighbors (KNN):

Matches donors to recipients by proximity, blood type compatibility,
and level of urgency. Gives way to emergency cases where quick
identification of the closest available donor is needed.
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Structure of Blood Donation Application

Blood Donation Mobile Application Structure

Fig.4.Blood Donation Mobile Application Structure

RESULTS

Four models were developed using Logistic Regression (LR), Decision
Tree (DT), Random Forest (RF), and K-Nearest Neighbors (KNN) to
improve the efficiency of blood donation systems: each model was
trained on different aspects of donor eligibility classification and
matching donor to recipient. the comparison and evaluation
performance of such models based on measures of accuracy, precision,
recall, and F1-score.
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Table 1 : accuracy

Model Accuracy Precision Recall F1
Score

Logistic 80.28 80.29 80.28 80.28

Regression

Decision Tree 79.28 81.31 79.28 79.04

Random Forest | 83.47 83.51 83.47 83.47

K-NN 85.66 86.44 85.66 85.54

CONCLUSION AND FUTURE TRENDS

This paper focuses on improving the blood donation system through the use of
machine learning techniques. The proposed system makes use of Logistic Regression,
Decision Tree, Random Forest, and K-Nearest Neighbors (KNN) to make
enhancements about donor selection and emergency response. The results clearly
indicate that under standard conditions, the system gives good predictions and hence
behaves reliably. However, there are some challenges with misclassifications,
processing times consuming abundant datasets, and limitations in real-time tracking
of donors. A dataset was used to test performance, ensuring the model was reliable in
real-world applications. These improvements are expected to enhance the donor
availability prediction capability and overall operational efficiency in managing blood
donations.
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