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Abstract 
According to the WHO, about 40% of pregnant women will experience delivery complications, 

while about 15% need obstetric care to manage complications which are potentially life 

threatening to the mother or infant. Women die as a result of complications during and following 

pregnancy. In the current health care system, millions of women do not receive routine screening 

and services related to reproductive and childbearing risks because they lack health coverage 

outside of pregnancy and/or have limited access to high-quality preventive and primary care. 

Maternal and infant health depends on the functioning of the entire health system hence; it is 

important to understand that about 15% of all pregnancies end up with life threatening 

complications; some of which cannot be detected or predicted during antenatal care due to poor 

or a complete lack of access to essential services like ultrasound scans and mothers may end 

fatally if not managed appropriately. Even though the government of Uganda has focused its 

effort on creating and increasing awareness of the benefits of ultrasound scan, a very big number 

of pregnant women have failed to comply due transport difficulties to the hospitals, thus this 

method has not been effective. This project was therefore aimed at designing and implementing 

an ultrasound system that uses a smart phone that would allow the pregnant women to carry out 

ultrasound scan from anywhere at their time of convenience. The work is arranged mainly in six 

chapters, Chapter one includes the introduction of the design of an ultrasound system. Chapter 

two discusses the literature related to the system, Chapter three illustrates the methodologies 

used in coming up with the working prototype of the system, Chapter four includes system 

design and analysis, Chapter five contains the implementation and testing of the system and 

chapter six contains the summary of the work, discussions and recommendations. 
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   CHAPTER ONE 

INTRODUCTION 
 

1.1 Background 

The World Health Organization (WHO) defines maternal health as the health of women during 

pregnancy, childbirth and the postpartum period [1]. All pregnant women face some level of 

maternal risk. According to the WHO, about 40% of pregnant women will experience delivery 

complications, while about 15% need obstetric care to manage complications which are 

potentially life threatening to the mother or infant. Women die as a result of complications 

during and following pregnancy [2]. 

Uganda’s maternal mortality ratio appears to have declined over the past decade, measured at 

505 deaths per 100,000 live births in 2000/01 and 435 deaths in 2006. According to the survey, 

―it is impossible to say with confidence that maternal mortality has declined.‖A datasheet of 

global estimates on maternal mortality published in 2010 calculated Uganda’s maternal mortality 

ratio as 352 deaths per 100,000 live births in 2008. Over 5,000 Ugandan women die each year 

from maternal-related causes [3]. 

One of the most striking aspects of maternal  health in Uganda is the discrepancy between the  

very high rate of antenatal care (ANC)—more  than 90 percent of pregnant women receive at  

least one antenatal care visit—and the much  lower rate of facility-based deliveries. Almost all 

women in developing countries have at least four antenatal care visits, are attended to by a 

skilled health worker during childbirth, and receive postpartum care. In contrast, only 47% of 

Ugandan women receive antenatal care coverage and only 42% of births are attended by skilled 

health personnel [4]. 

In the current health care system, millions of women do not receive routine screening and 

services related to reproductive and childbearing risks because they lack health coverage outside 

of pregnancy and/or have limited access to high-quality preventive and primary care. For 

example the case of the lady in some major hospital [5]. 

https://en.wikipedia.org/wiki/World_Health_Organization


2 
 

Maternal and infant health depends on the functioning of the entire health system hence; it is 

important to understand that about 15% of all pregnancies end up with life threatening 

complications; some of which cannot be detected or predicted during antenatal care due to poor 

or a complete lack of access to essential services like ultrasound scans and mothers may end 

fatally if not managed appropriately [6]. 

Ultrasound imaging now forms an essential part of antenatal care around the world. Antenatal 

ultrasound is a safe technology that meets the WHO guidelines for the use of technology. The 

most prominent use of ultrasound imaging is to check for specific indications such as early 

detection and monitoring of conditions that give rise to fetal and maternal compromise thereby 

checking for fetal abnormalities and assessing fetal growth. 

Unfortunately ultrasound service is nearly absent in many rural and urban facilities in developing 

regions due to several bottlenecks which range from inaccessibility, high costs involved in 

accessing the services, ignorance and poor attitude towards the ultrasound service. 

Even though the government of Uganda has focused its effort on creating and increasing 

awareness of the benefits of ultrasound scan, a very big number of pregnant women have failed 

to comply, thus this method has not been effective. 

There is therefore a need for a system that helps the pregnant women carry out ultrasound scan 

using smart phones from their places of convenience and at their time of convenience thereby 

saving them the challenge of travelling to the health centers. 

1.2 Problem Statement 

Every pregnant woman has to pay at least four antenatal visits to the health center where an 

ultrasound scan is carried out during these visits. It is through these ultrasound scans that the 

pregnant woman can verify that she does not have ectopic or tubal pregnancy, can check for fetal 

abnormalities if any and assess fetal growth. Most pregnant women fail to go for such checkups 

due to the difficulties in transport, since usually most health centers are far from people’s 

homesteads. Due to this, there has been an increase in maternal mortality, miscarriages and many 

pregnant women have undergone cesarean during delivery, and therefore there is a need for a 

system that counteracts the identified problem.  
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1.3 Objectives 

1.3.1 Main Objective 

To design and implement an ultrasound system using smart phone. 

1.3.2 Specific Objectives 

 To review the existing current ultrasound systems. 

 To analyze and identify the requirements for the design of an ultrasound system. 

 To design the user interface module of the ultrasound system. 

 To design the hardware module of the ultrasound system.  

 To implement, test and validate the ultrasound system. 

1.4 Justification 

Due to the failure of going to health centers for regular checkups and antenatal care, there has 

been an increase in the number of pregnant women who undergo miscarriages. This occurs in 

20% of clinical pregnancies equating to approximately 15,000 miscarriages per annum in 

Uganda [7]. Pregnant women need to be aware of any pregnancy complications and fetal 

abnormalities in case of any so that issues like maternal death and miscarriages are reduced or 

prevented from occurring. This justifies the need for a system that will help the pregnant woman 

carry out an ultrasound scan and be aware of any complications. 

1.5 Scope  

The scope covered design and implementation of an ultrasound system using a smart phone. It 

was be applicable to women with pregnancy of 16 weeks onwards in Uganda. The project was 

scheduled to last for seven months starting November 2015 to May 2016. 
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