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ABSTRACT

A beehive is a wooden structure that is designed special for bees to stay in as they multiply and
produce their products. In Uganda, beekeeping is increasing due to its great benefits in terms of its
products namely honey and wax and it being highly profitable which increases the country’s
economy as compared to other Agricultural practices like poultry keeping among others. However,
beekeeping is normally done some distance from the homesteads due to the bee behaviors,
therefore if not monitored regularly it can be of great loss to the farmers. The currently used
beehives do not have an automated mechanism for monitoring honey and detecting intrusion. This
has led to decrease in the country’s economy and losses to the bee farmers. In this system, the
weight sensor is used to detect increase in the weight of honey combs then the system reports
beehive full and the LDR is for detecting change in light intensity then report intrusion. A GSM
modem is used to notify the user about the honey accumulation and intrusion at the hive so that
the necessary actions are taken to avoid losses. This system will reduce the increasing losses in

Agriculture mainly from the beekeeping sector.
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CHAPTER ONE

INTRODUCTION

1.1 Background of study

Beekeeping is one of the oldest branches of agriculture which includes the collection and care of
the bee swarms, pollination of field crops by bees, the study of bee products and the breeding of
the bees for large scale honey production [1]. It greatly contributes to the economy of a country
due to the highly priced products like honey and wax [2]. The government of Uganda, through the
plan for modernization of agriculture, is promoting beekeeping extension services particularly
among the rural poor. This program has assisted poor farmers to invest in beekeeping through
group organizations [3].

Beekeeping in Uganda has continued to be traditionally based with production and currently there

are three common methods of production used in Uganda [4];

Firstly, Honey hunting where honey is collected from wild colonies in trees, caves, etc. This

method has drastically diminished in the wake of the new / improved technologies.

Secondly, Traditional log hive method where traditional log hives made out of bamboo and logs
are used and harvests are done at random using rudimentary methods. The majority of the original

traditional beekeepers in Uganda still use log hives. These hives require replacement every 2 years.

Thirdly, Traditional improved hives, called the "Top-bar hives". These were developed as man

struggled to domesticate bees commercially.

However, the above methods due to their associated challenges of one time harvest, regular
replacement and poor technology for monitoring the right time for maximal harvest the above
methods have not been efficient as bee farming has been observed declining which has not only
posed a great threat to the world’s economy but also the agricultural produce [5]. This decline has
been as a result of many factors including lack of knowledge about the availability of honey,
intrusion, diseases, parasites, pesticides, the environment, and socio-economic factors [6]. The
challenge of lacking knowledge about when to harvest and what to harvest has greatly affected the

quality of honey collected thus reduction in the economy [7], also it results into the bees eating all



the honey in case the weather is cold, or even intruders/ thieves come and steal the honey. Also
our local Ugandan beekeepers currently use their local knowledge and predictions on telling when
honey has accumulated, for example they estimate an interval of three months from the previous
harvest, observing the bees being too hostile and protective of their hive and also the blackness of
the beehive entry holes. This makes it inefficient and time consuming incase the beehives are far
from home, and also for the blackness of the entry holes if it’s for the second and above times it

will always be black and hence one wont base on such observations for long.

Therefore there is need for a system that will help in monitoring honey production and

accumulation in the beehive and prevent the other associated problems.

1.2 Problem statement

In the light of increasing number of bee colonies in the world, the key issue in question is the
Safety and production knowledge associated to the bee hives and colonies. Protecting the
population of honey bees worldwide, as well as enabling them to maximize their productivity, is
an important concern. Due to lack of technological knowledge about honey harvesting, traditional
bee farmers do not hesitate to grab whatever they find in the hive during the flow season even
before the honey ripens which has resulted into poor quality honey [8]. Therefore if this challenge
persists it might result into much decline in the country’s economy as well as agricultural produces.
Existing beehive monitoring methods are not so reliable as regards Safety and detection of honey
for harvest because they mostly focus on the health of the bee, this project work sought to monitor

the beehives for honey accumulation and intrusion occurrences.

1.3 Objectives

The objectives of this study are divided into two parts that is main objective and specific objectives.

1.3.1 Main objective
To Design and develop a beehive intrusion and honey monitoring system to improve the bee

farming sector.



1.3.2 Specific objectives

1. To study and review literature related to the current beehive management and monitoring
systems in order to identify system requirements.

2. To design a beehive intrusion and honey monitoring system.

3. To develop a system that assists bee farmers to wirelessly monitor their bee hives and colonies
system.

4. To test and validate the beehive intrusion and honey monitoring system.

1.4 Justification

Bee farming is among the major agricultural sectors that contribute much to the world’s economy
through the bee products like honey and the existence of beehives is a critical predictor of the
planet’s future health and agricultural sustainability. Bee farmers are constantly facing a challenge
of monitoring honey in the beehive which has resulted to poor quality produce or even no produce
thus monitoring beehives is required in order to ensure good quality honey which will increase

income or even be used as medicine.

1.5 Scope

1.5.1 Technical scope

The beehive intrusion and honey monitoring system has a sensor that takes the weight
measurements of the honey combs full of honey, another sensor that detects intrusion inside the
beehive. An alert message is sent by the system to the user’s mobile by use of the GSM module in
reaction to the occurrence of the above two conditions. However it does not directly harvest honey

and neither does it catch the thief.

1.5.2 Geographical scope
The System has been developed to help the traditional bee farmers in Uganda and other places
where apiculture is practiced. It will be most applicable in the modern bee hives leaving out the

wild bee hives and colonies which are just made by bees themselves in an open place.

1.5.3 Time scope
Development of the system took me about six months.



[1]

[2]
[3]

[4]

[5]

[6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]
[14]

REFERENCES

Y. Humbatov, "Current State and Development of Beekeeping in Azerbaijan,"” Components
of Scientific and Technological Progress, no. 3, pp. 24-27, 2015.

R. Krell, Value-added products from beekeeping (no. 124). Food & Agriculture Org., 1996.
M. Ogaba, "Household poverty reduction through bee-keeping amongst Uganda rural
women," Standing Commission of Beekeeping for Rural Development, Monmouth, 2002.
E. Crane, "The past and present status of beekeeping with stingless bees," Bee World, vol.
73, no. 1, pp. 29-42, 1992.

A. Mujuni, K. Natukunda, and D. Kugonza, "Factors affecting the adoption of beekeeping
and associated technologies in Bushenyi District, Western Uganda,” Development, vol. 24,
no. 08, 2012.

M. D. Meixner, "A historical review of managed honey bee populations in Europe and the
United States and the factors that may affect them," Journal of invertebrate pathology, vol.
103, pp. S80-S95, 2010.

T. Ermias, "Bee Colonies And People Under The Same Roof," Bee World, vol. 89, no. 2,
pp. 21-24, 2012.

W. Brown, Surviving the Apocalypse in the Suburbs: The Thrivalist's Guide to Life Without
Oil. New Society Publishers, 2011.

L. Conradt and T. J. Roper, "Consensus decision making in animals,” Trends in ecology &
evolution, vol. 20, no. 8, pp. 449-456, 2005.

E. A. Capaldi et al., "Ontogeny of orientation flight in the honeybee revealed by harmonic
radar,” Nature, vol. 403, no. 6769, pp. 537-540, 2000.

P. Visscher and R. Dukas, "Survivorship of foraging honey bees,” Insectes Sociaux, vol.
44, no. 1, pp. 1-5, 1997.

T. D. Seeley, Honeybee ecology: a study of adaptation in social life. Princeton University
Press, 2014.

S. O. Adjare, Beekeeping in Africa (no. 68/6). FAO, 1990.

J.-A. Jiang et al., "A WSN-based automatic monitoring system for the foraging behavior
of honey bees and environmental factors of beehives,” Computers and Electronics in
Agriculture, vol. 123, pp. 304-318, 2016.

30



[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

F. E. Murphy, M. Magno, P. Whelan, and E. P. Vici, "b+ WSN: Smart beehive for
agriculture, environmental, and honey bee health monitoring—Preliminary results and
analysis," in Sensors Applications Symposium (SAS), 2015 IEEE, 2015, pp. 1-6: IEEE.

J. Meitalovs, A. Histjajevs, and E. Stalidzans, "Automatic microclimate controlled beehive
observation system,” in 8th International Scientific Conference Engineering for Rural
Development, 2009, pp. 265-271.

T. D. Seeley, M. Kleinhenz, B. Bujok, and J. Tautz, "Thorough warm-up before take-off
in honey bee swarms," Naturwissenschaften, vol. 90, no. 6, pp. 256-260, 2003.

J. Campbell, L. Mummert, and R. Sukthankar, "Video monitoring of honey bee colonies at
the hive entrance," Visual observation & analysis of animal & insect behavior, ICPR, vol.
8, pp. 1-4, 2008.

M. Struye, H. Mortier, G. Arnold, C. Miniggio, and R. Borneck, "Microprocessor-
controlled monitoring of honeybee flight activity at the hive entrance,” Apidologie, vol. 25,
pp. 384-384, 1994,

A. Zacepins and T. Karasha, "Web based system for the bee colony remote monitoring,"
in Application of Information and Communication Technologies (AICT), 2012 6th
International Conference on, 2012, pp. 1-4: IEEE.

A. Zacepins and T. Karasha, "Application of temperature measurements for the bee colony
monitoring: a review," in Proceedings of the 12th International Scientific Conference
“Engineering for Rural Development, 2013, pp. 126-131.

C. Liu, J. Leonard, and J. Feddes, "Automated monitoring of flight activity at a beehive
entrance using infrared light sensors," Journal of Apicultural Research, vol. 29, no. 1, pp.
20-27, 1990.

S. Ferrari, M. Silva, M. Guarino, and D. Berckmans, "Monitoring of swarming sounds in
bee hives for early detection of the swarming period,” Computers and electronics in
agriculture, vol. 64, no. 1, pp. 72-77, 2008.

F. Rabiee, "Focus-group interview and data analysis," Proceedings of the nutrition society,
vol. 63, no. 04, pp. 655-660, 2004.

D. A. Norman and S. W. Draper, "User centered system design,” New Perspectives on

Human-Computer Interaction, L. Erlbaum Associates Inc., Hillsdale, NJ, vol. 3, 1986.

31



[26]

[27]

[28]

[29]

[30]

M. Vidrascu, P. Svasta, and M. Vladescu, "High reliability wireless sensor node for bee
hive monitoring,” in Design and Technology in Electronic Packaging (SIITME), 2016
IEEE 22nd International Symposium for, 2016, pp. 134-138: IEEE.

Y. A. Badamasi, "The working principle of an Arduino,” in Electronics, Computer and
Computation (ICECCO), 2014 11th International Conference on, 2014, pp. 1-4: IEEE.
M. S. Zaghloul, "GSM-GPRS Arduino Shield (GS-001) with SIM 900 chip module in
wireless data transmission system for data acquisition and control of power induction
furnace," International Journal of Scientific & Engineering Research, vol. 5, no. 4, p. 776,
2014.

P. A. Penz, "Method of using a liquid crystal display device as a data input device," ed:
Google Patents, 1980.

R. M. Haralick et al., "Proteus: a reconfigurable computational network for computer

vision," Machine Vision and Applications, vol. 8, no. 2, pp. 85-100, 1995.

32



	Kyampeire 1.pdf
	Kyampeire 2.pdf

