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Fig1. Malaria Scope Optical Magnification Prototype.

MALARIA SCOPE
AUTOMATIC DETECTION OF MALARIA IN BLOOD SMEARS
USING SMARTPHONES
The main objective of this project is to

Description

explore mobile-based approaches for

This work aims to create a mobile-

the effective detection of malaria in

based framework that effectively

human blood, without medical skills, in

improves the differential diagnosis of

developing countries.

malaria in medically underserved areas.

Motivation

We intend to use the new generation

Malaria is the leading cause of death
disease in many developing countries.
In 2013 caused approximately 584,000
deaths, 90% of them in the African

Contact

Region and many related with
misdiagnosis or late diagnosis. Thus,

of cellular phones, which exhibit
significant improvements in terms of
image acquisition and are becoming
widespread worldwide, even in
developing countries.

there is an urgent need of new tools

Optical Magnification

that can facilitate the rapid and easy

The project aims to develop a cheap
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diagnosis of malaria, especially in areas

alternative to the current microscopes,

info@fraunhofer.pt

with limited access to quality healthcare

that can easily be adapted to a
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services.

smartphone and to be used in the field.
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Project Status
In the Malaria Scope
project we aim to
include the following
components:
n

Optical magnification
specifically designed
for mobile devices.
Fig2.

n

Automatic analysis and

Africa mobile penetration 2013 (source: Africa & Middle East Mobile
Factbook 2Q 2014, Blycroft Ltd 2014).

detection of malariainfected blood smear
images.
n

The goal is to place the smartphone in

Android application

the adapter along with the blood

that allows the user to

smear, and use the built-in camera to

capture, store and send

capture a set of magnified images. This

the analysis results.

images will then be processed,
analyzed and provide the patient pre-

The project started in late

diagnosis. A first version of the optical

2012 and we are

magnification prototype has already

collaborating with the

been achieved (see Figure 1).

experts from the institute
‘Ricardo Jorge’, the
Portuguese national
institute for infectious
diseases. The first results

Automatic Analysis
We currently investigate computeraided methods that can be used for the

of the project are

successful automatic analysis of

expected to be tested in

malaria-infected blood smears. The

Africa in 2015.

main objective of this task will be the
development of an image processing

Logotype

and analysis module designed for: (1)
The determination of the parasite
density in a blood sample (number of
parasitizes per microliter); and (2) The
identification of the species and lifecycle stage of the detected parasite.
Major focus is being given to the
detection of the Plasmodium
falciparum in the trophozoite stage.

African Mobile Market
Several reports confirm the
technological revolution that is taking
place in Africa. In 2014 there were
around 880 million mobile
subscriptions, making the African
mobile market bigger than either the
EU or the US (see Figure 2). Thus, a cell
phone framework appears as an
interesting approach for the early
detection of malaria.

Applications
Microscopic examination is the gold
standard for malaria diagnosis, which is
an exhaustive and time consuming
activity that requires considerable
expertise of the healthcare workers.
The proposed system could work as a
first triage framework for isolated
laboratories, where a technician with
no special skills for malaria diagnosis
collects blood from a patient, prepares
the blood smear and uses the system to
analyze the blood sample in order to
provide the correct medication.

