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PROBLEM STATEMENT

Despite advancements in vaccine development, equitable distribution remains a
significant challenge in many third-world countries. In these regions, millions of people
lack access to life-saving vaccines due to logistical, infrastructural, and socioeconomic
barriers.The issue is further exacerbated by the following factors:

Limited Healthcare Infrastructure: Insufficient healthcare facilities and inadequately trained
medical personnel hinder effective vaccine administration, particularly in rural and remote
areas.

Cold Chain Challenges:Vaccines require strict temperature controls, yet many regions
lack reliable refrigeration and transportation systems, leading to vaccine spoilage and
wastage.

Inefficient Distribution Networks: Centralized vaccine storage facilities and fragmented
supply chains result in delays and unequal distribution, leaving marginalized populations
underserved.

Lack of Public Awareness: Misinformation, cultural beliefs, and low levels of health
education lead to vaccine hesitancy and reduced uptake in communities.

Economic Constraints: Limited financial resources within governments and households
make it challenging to fund vaccine procurement, distribution, and outreach programs.

This combination of systemic issues contributes
to low immunization rates and leaves populations
vulnerable to preventable diseases, perpetuating
cycles of poverty and poor health outcomes.
Addressing these barriers is critical to improving
public health and achieving global vaccination
goals in third-world countries.

The challenge lies in designing and implementing
an efficient, sustainable, and equitable vaccine
distribution system that overcomes these hurdles
while fostering trust and collaboration among
governments, non-profits, and local communities.



OBJECTIVE

1. Optimizing Supply Chain Logistics:
1. Utilize Al to forecast vaccine demand based on population density, disease
Optimizing Supply prevalence, and_ vacci_nation trgnds. ' _ o
Chain Logistics 2. Develop dynamic routing algorithms to streamline transportation and minimize
____delays, even in remote and underserved areas.
2. Enhancing Cold Chain Management:
1. Deploy monitoring tools to track and maintain optimal storage conditions during
transportation and storage.
2. Predict potential points of failure in the cold chain and provide real-time solutions
to mitigate vaccine spoilage.
3. Improving Resource Allocation:
1. Use Al to identify priority populations, including high-risk groups and
underserved regions, ensuring vaccines are allocated based on need and
Monitoring and Improving Resource Enhancing Cold urgency.
Evaluation Allocation Chain Management 2. Automate inventory management to prevent shortages or overstocking at
distribution points.
4. Increasing Public Awareness and Uptake:
1. Leverage behavioral analysis to design targeted awareness campaigns
addressing vaccine hesitancy and misinformation.
2. Use chatbots or virtual assistants to provide communities with accurate,
culturally relevant information and appointment scheduling.
5. Monitoring and Evaluation:
1. Implement data analytics to continuously assess vaccine distribution efficiency
and coverage.
2. Provide actionable insights to policymakers and stakeholders for real-time
decision-making and strategy adjustments.

Increasing Public
Awareness and
Uptake




SOLUTION / MODEL

, , Independent variables
Synthetic_vaccine_data :
and dependent variables

Training Data Test Data
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ARCHITECTURE

BCG VACCINE DEMAND FORECAST

BCG Vaccine Polio Vaccine
Region
Select a region v

Select a month v

Github

Backend

PYTHON FAST API

from fastapi import FastAPI, Request

from fastapi.responses import HTMLResponse Population
from fastapi.middleware.cors import CORSMiddleware
from pydantic import BaseModel Enter population

from model.predict_model import predict_demand
import pandas as pd
from typing import List

Previous Demand

Enter previous demand




Q&A
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