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INTRODUCTION

* Around the globe, Unmanned Aerial Vehicle (UAV)
have been used for various civilian applications
such as:

— mapping urban, suburban areas etc

— utilities mapping (eg transmission line, gas pipeline etc)
— monitoring & security

— change detection

— modeling cultural heritage

— documentation of archaeological site

— resource management etc .....

www.utm.my
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INTRODUCTION.....

 The term UAV/DRONE is commonly used in the Computer
Science, Robotics and Artificial Intelligence, as well as the
Photogrammetry and Remote Sensing communities.

e Other terms such as Remotely Piloted Vehicle (RPV),
Remotely Operated Aircraft (ROA) or Remotely Piloted
Aircraft (RPA) and Unmanned Vehicle Systems (UVS) can
also infrequently be found in the literature.

 The term Unmanned Aircraft System (UAS) is also being
used.
 The FAA has adopted the generic class UAS which stands

for the whole system, including the Unmanned Aircraft
(UA) and the Ground Control Station (GCS).

www.utm.my
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SIMPLE SETUP
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Classification of UAVs

There is a wide variety of UAV depending on their size, endurance,
range and flying altitude that are clearly defined by Unmanned
Vehicle Systems (UVS) International Association.

Category Mass Range Fhght Endurance
name [ke] [km] altitude [hours]
[m]
Micro <3 =< 10 250 1
Mim < 25/ 30/ = 10 50/ 250/ 300 <2
150
Close 25 - 150 10 - 30 3000 2 -4
Eange
Medium 50 - 250 30 -70 3000 3-6
Eange
High Alt. = 250 =70 = 3000 =6
Long
Endurance

www.utm.my
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EXAMPLES OF MICRO FIXED-WING UAV
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Mikrokopter

EXAMPLES OF MULTI-ROTOR UAV
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@5 UTM EXAMPLES OF MEDIUM UAV

Swiss Drone TC1235/ Swiss/ AG/ Heli
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Ground Control Station

Multi-rotor UAV/Swiss DRONE 70kg
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@ UTM UTM & TNB UAV
RESEARCH COLLABORATION

* Universiti Teknologi Malaysia:

— Knowledge of geoinformation such as aerial
photogrammetry, GPS, GIS, RS, geomatic eng. etc

— Experience using UAV for research at undergraduate
& postgraduate

— Consultation project using UAV
* Aerodyne Geospatial:

— Development of UAV

— Involved in many consultation project & community
service

www.utm.my
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TNB: UTILITY PROVIDER
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TNB RESEARCH & TRANSMISSION

* |In Malaysia, Tenaga Nasional Berhad (TNB) is a utility company
that supply electricity for the nation.

* |tisthe largest electricity utility in Malaysia and a leading utility
company in Asia.

* TNB comprises of several departments that include TNB
Research Sdn Bhd, TNB Transmission and others.

 TNB Transmission is utilizing the Geographical Information
Technologies (GIT) such as Remote Sensing, Global Positioning
System and GIS for planning new transmission line route.

 The used of GIT really does help in planning works for selecting
new route for transmission line and searching for new
substation site.

www.utm.my
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Data Acquisition

Need for new Connecting
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System Planner to end point
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(Agriculture & Town (Minerals & Geosciences)
Planning Department) Topography Map
(JUPEM)

Cadastral Map
(JUPEM)

Satellite Image
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Geospatial Data obtain from various relevant agencies
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Multiple Route
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TNB RESEARCH & TRANSMISSION

 The TNB Research Sdn Bhd also is utilising GIT for their
research activities.

 TNBR & TNBT have used digital data, however, the use of
digital data is very expensive.

* These two entities are considering current technology of
UAV/DRONE system for acquisition of geospatial data.

 WHY UAV/DRONE???

* UAV technology is known for their easy movement, great
flexibility and low costs, is promised to be a great aerial
sensor for capturing remote sensing data.

e Other advantages, the data is free from cloud cover and rapid
data acquisition and processing.

www.utm.my
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Instant
deployment

Ease for hard to
reach places

Minimum cost
to operate

Large area
coverage in
short time

Minimum
manpower to
operate
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| UAV Image Acquisition
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Minimum cost
to operate

Lesser cost than normal photogrammetry
using conventional aircraft
Bigger aircraft has lengthy procedures
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PROBLEM STATEMENT

* There are approximately 10,000km of
transmission lines of various voltage (eg. 66kV,
132kV, 275kV, 500kV) in the country.

* These transmission lines passed through
developed area, forest area etc.

* TNB need to map the existing transmission.
* Also TNB need to plan and select the correct and

best route for transmission line which could save
time and cost.

www.utm.my
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Two major methods in supplying electricity
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Overhead Lines Unldergrouud Cables

Transmission Line in the Forest Area

Damansara, SELANGOR Along Karak Highway, PAHANG
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PROBLEM STATEMENT.....

* Also there are several questions that need to be answered
by TNB such as follows:

— How TNB can avoid from the problem of protest from the
public?

— How TNB can solve the problem if the transmission line
has to pass through developed area?

— How TNB can play it’s role to developed the country
power infrastructure if there is no suitable route
available?

8 M
| . |

N
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Tension runs high between

TNB and Sg Terentang |
villagers - The Star, October 2010 |

NEARLY 20 policemen stood guard as contractors of Tenaga Nasional
Berhad went to work at a hot spot to build a high tension tower,

surrounded by dozens of villagers of Sungai Terentang in Rawang,
opposed to the project.
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OBJECTIVES OF STUDY

* The main objectives of the study are as follows:

— To identify the suitable GIT including UAV technology
that can be used in transmission line route selection,
including its accuracy based on the criteria below:

* The usage of the data, either for planning,
preliminary and detail engineering design or
construction.

e Land use type such as urban area, rural area,
forest, etc.

* Soil type (for engineering requirement).
* Land management and acquisition.

www.utm.my
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— To compare the accuracy of each input data that will
be used in route selection system.

— To develop a GIT guideline for transmission line
route selection including on land, shore line (costal
area) and water bodies such as the sea, river and
lake.

www.utm.my
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DELIVERABLES

* 5 units of UAVs
— 3 fixed-wing UAVs
— 2 multi-rotor UAVs
* Modified 4WD vehicle or VAN as Ground Control Station

e Geospatial Information Technology (GIT) guideline for
TNBR & TNBT (e.g Platform, payload, sensors, image
quality, accuracy, procedure, regulations (DCA, DSMM

etc).
* Training TNB staff using both type of UAVs
* Workshops/Seminar/Conference
* Inception, Progress & Final Reports

www.utm.my
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CONCLUSION

* Based on knowledge and experince related to UAV, UTM
and Aerodyne Geospatial are confident to deliver the end
product which consist of 5 UAVs, GIT guideline etc.

* Itis hope the developed UAVs could assist TNB for their
research, route selection of transmission line, mapping
project etc.

e Able to train TNB staff method of developing UAV and
use it for mapping.

* Gain better knowledge of developing small/light
weight/low cost UAVs and better experience of deploying
UAV for TNB’s applications.

www.utm.my
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