
Wildlife crimes – including trafficking in ivory and rhino horns – have 
skyrocketed, threatening the economic viability of many African countries. The 
current situation has significant implications for Kenya’s development as about 
10 percent of Kenya’s GDP is associated with the tourism industry that relies 
on popular wildlife attractions as elephants and rhinos. At the same time, the 
U.N. Secretary General, national governments and independent NGOs have 
drawn direct links between wildlife crimes and transnational criminal networks. 
Technology and innovation at wildlife sanctuaries and national parks is part of a 
holistic solution.

Ngulia is a rhino sanctuary in Kenya, home to about 80 black rhinos. Project 
Ngulia is a public-private partnership that aims at developing innovative 
costefficient technical solutions to assist the park rangers of Kenya Wildlife Service 
(KWS)  to monitor rhinos and combat poaching. The core team of Project Ngulia 
consists of project coordinator professor Fredrik Gustafsson, Linköping University,  
Swedish project manager Martin Stenmarck, HiQ, Kenyan project manager Angela 
Kabari and research manager professor Gustaf Hendeby, Linköping University.
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Geographical area: Ngulia rhino sanctuary, located inside Tsavo 
West, Kenya.

Purpose: As a recapitulation of the background, the original purpose 
was a pilot project on border security, and to achieve this we have 
defined two development phases:

1. Digitization (wiki: the process of converting information 
into digital format), where information from ranger patrols 
and reports are digitized to make information secure (no 
risk of losing data in a manual data collection process, 
and virtually impossible to remove, falsify, or change data) 
and instantaneously available for all users deemed to be 
authorized to access it. The first focus on the digitization chain 
has been on the ranger patrols, animal reports and security 
alerts. Everything they do can be monitored by our current 
solution with ranger app and commander dashboard, where 
information is stored in a secure cloud database. 

2. Sensor networks: The next step is to connect sensors to the 
database, and make high-level sensor information be available 
in the dashboard and the commander view of the app. One 
example is the virtual watch tower, where the app interface 
provides the commander with super-eyes (including night 
vision) and super-ears at points of interest. Radar and aerial 
surveillance are long term goals to include.  

We are still in phase 1 in Ngulia, and pursue research and 
development of phase 2 in Kolmården.
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Hardware: In March 2017, the old Chinese X1 
phones were replaced with new CAT S30 phones 
branded by Caterpillar. The X1’s had then been 
in use 1.5 years, and many of them were broken 
at different levels, from broken screens and low 
capacity batteries, to loose plastic details and 
connectors that did not stand the climate. The new 
S30 have after 9 months in field very few problems, 
and only a couple of them have been replaced.

Software: Both the app and Dashboard have taken a leap in development 
during 2017. The app has all features that we originally planned for, and some 
new ones requested by KWS, and the Dashboard is now a powerful surveillance 
tool. In particular, the main new features included are: 

•	 Patrol management: The rangers can see their own current patrol and 
previous ones on the map interface. In the Dashboard, all patrols can be 
listed and illustrated on the map. Coverage in the park and in each block 
can be computed to get an objective measure of how well the patrols 
have been performed.

•	 Gamification: The rangers get feedback in the app in terms of a 
performance summary page. After certain goals, complimentary awards 
are achieved. So far, project branded t-shirts and caps have been 
handed out. 

•	 Reporting: The officers have a new view in the Dashboard with a table 
summarizing all the data generated by the rangers,for example ranger 
performance statistics, with possibility to sort after the most patrols, the 
longest total patrol distance, as well as the number of reports and alerts 
submitted. 

•	 Live view: With the vision to put monitors in the radio room for the 
benefit of the officer in charge and higher management, we have added 
a live view in the Dashboard that shows the ranger current position and 
the most recent reports.
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Training: The Swedish team visited KWS five times during 2017. 

•	 March 20-24 by Fredrik and Martin. The main purpose was to replace 
the phones and introduce the updated software

•	 July 6-7 by Fredrik and Anthony with the main purposes to introduce 
Anthony, and follow up on the data bundle misuse. Anthony visited 
Ngulia every second week, until he moved to Canada in late August to 
pursue MSc studies.

•	 September 18-20 by Fredrik and Martin, to introduce the first version 
of gamification with the purpose to limit the data misuse primarily.

•	 November 20-23 by Martin with the main purposes to introduce 
Angela, the new Project Manager, the latest version of gamification. 

•	 December 14 KWS meeting, Fredrik and Angela, followed by an Ngulia 
visit December 18-20 by Angela alone with the main purpose to train 
the officers in the Dashboard. 

At all occasions, the team visited all blocks and met every ranger on duty, 
trained them on the system and checked the status of the phone and solar 
charger. 

Partners: During 2018, we interacted with our main partners in different 
ways:

•	 Airtel. We stopped by the Airtel 
headquarter on our way to Ngulia three 
times 2017. The highlight was the signing 
of a renewed MoU at the Airtel offices 
2017-09-21 with Marion Wambua, in-
charge of PR and CSR at Airtel Kenya.
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•	 NOKIA. We met the Kenyan CEO Alain van Hemelen during our visit in 
March. He was the one responsible for investing in a 3G basestation 
serving Ngulia, and which has increased the bandwidth by a factor 100.

•	 Solarbora. The CEO Take Anstoot has visited Ngulia four times before 
2017, where one task was to look over and improve the solar charging 
system. At that time, he was representing another company, but was 
inspired to start Solarbora during 2017. Their main product is a solar 
charging system with ICT hub to be used in rural areas, and they have 
their first customer in Kenya. Anthony was an employee at Solarbora.

•	 Angela Kabari with her own company is our new local Project Manager 
and liason in Nairobi since October 2017. 

Challenges: The new S30 phones support 3G Internet access, in contrast 
to the old X1 that was limited to GSM and EDGE. The hundred times faster 
data rate was not only a positive feature, and turned out that it stimulated 
an increased misuse of the 2GB monthly data bundles. Basically, 3G enables 
video streaming, but also an increased use of game apps was the result. 
For the project, it meant that the amount of reports drastically decreased a 
few weeks after each refill. We have spent a lot of efforts and visits to limit 
the problems. The situation as improved for each month, but this is still a 
challenge. 

The harsh environment is a challenge for the devices. The new generation of 
S30 has turned out to withstand sun and high temperatures much better than 
the previous X1. We have not experienced any problems with plastic details 
and batteries. A few screens have been cracked during operation, one camera 
and one GPS chip stopped working. In total, four out of 12 phones have been 
replaced. 

Training has become an easier task. It has turned out that new rangers are 
already familiar with the goals of the project and have improved smartphone 
skills, compared to when we started. 
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Funding: Linköping University has so paid for travel costs and salaries from 
various funding sources for research. Stimson was funded by seven different 
governments. From 2017, the Kolmården foundation associated with the 
largest wildlife park in northern Europe, has taken a long-term responsibility 
for the project.

Web pages: www.projectngulia.org provides the large picture, while  
www.wildlifesecurity.se describes the related technology and technology 
research projects in more detail.

For more information, visit 
www.ProjectNgulia.org 

Fredrik Gustafsson  fredrik.gustafsson@liu.se

The overall challenge is in getting the rangers 
to use the app for their daily patrols and 
reports. The most prominent progress during 
the year has been in the operation of the 
app. The figure below shows the number 
of patrols and animal reports, respectively, 
month by month, since the deployment in 
March. One can clearly see the instantaneous 
improvement after the training visits in 
late June and September, November and 
December. In December, we reached the goal 
of having more than 200 patrols and reports. 

www.projectngulia.org
www.wildlifesecurity.se
www.ProjectNgulia.org
mailto:fredrik.gustafsson@liu.se

