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technology. "LIDAR”, which stands for Light
Detection and Ranging, is a remote sensing
method that uses light in the form of pulses.
These light pulses—combined with other data
recorded by the airborne system— generate
precise, three-dimensional information about
the shape of the Earth and its surface
characteristics.

Mapping professionals are examine both natural
and manmade environments with accuracy,
precision, and flexibility & using LIiDAR to
produce more accurate maps, make digital
elevation models for wuse in geographic
information systems, to assist in emergency
response operations, and in many other
applications such as land management and
planning efforts, eg. hazard assessment
including landslides, tsunamis, and floods.

LIDAR can also be used in any situation where
the structure and shape of Earth's surface needs
to be known.
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UAV LIiDAR Mapping Basics

Dr. K. Thavalingam, -:Retired Surveyor General, Chairman Delimitation Commission

1.0 Introduction:

Creating 3D models and maps from aerial footage isn’t a new idea. Sophisticated,
survey grade models from satellite and aircraft images have been used for large scale
environmental surveys, construction projects, and other applications. That
functionality is incredibly valuable — and until recently, reserved for government and
large industry due to the expense. An unmanned Aerial Vehicle (UAV) mapping
system has the ability to quickly and inexpensively collect highly detailed data of
smaller areas. Once data collection is complete, fast and automatic data processing
allows for speedy end product deliveries. UAV mapping systems have proven
efficient in many different scenarios, for example forest fires and damage surveying
after floods and storms, where time is a critical factor for decision making and

measures implementation and allowing more industries and applications.

2.0 LiDAR Vs Photogrammetry

LiDAR that stands for Light Detection and Ranging is a technology that is based on
laser beams. The principle behind LiDAR is really quite simple. Shine a small light at
a surface and measure the time it takes to return to its source. When you shine a torch
on a surface what you are actually seeing is the light being reflected and returning to
your retina. The actual calculation for measuring how far a returning light photon has
travelled to and from an object is quite simple: Distance = (speed of light x time of
travel)/2.

Airborne LIDAR instrument fires rapid pulses of laser light at a surface, some at up to
150,000 pulses per second. A sensor on the instrument measures the amount of time it
takes for each pulse to bounce back. (The sensor is an active sensor as it emits its
energy source rather than detects energy emitted from objects on the ground). Light
moves at a constant and known speed so the Airborne LiDAR instrument can
calculate the distance between itself and the target with high accuracy. In turn height
of a terrain point can be calculated. By repeating this in quick succession the

instrument builds up a complex 'map’ of the surface it is measuring.
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Airborne LIDAR systems are composed of three separate technologies: a laser
scanner, an Inertial Measurement Unit (IMU) and a Global Positioning System (GPS)
all configured together with a computer system which ensures that all of the data
collected are correlated with the same time stamp — this is extremely important as all
of the components require extremely accurate timing (to the millisecond).
Photogrammetry on the other side is a passive technology, based on images that are
transformed from 2D into 3D models and allowing the user to view and measure
objects in three dimensions. The limitation of photogrammetry is that it can only
generate points based on what the camera sensor can detect illuminated by ambient
light.

The photogrammetry consists of making measurements, especially in exact locating
of surface features. A stereo vision can be constructed when the same objects are
observed from two viewing angles, just like the perception of depth from humans’
two eyes. A line of sight is constructed from the center of the camera lens to the
object, and then the intersections of these lines (triangulation) from multiple views
reconstruct a 3D representation of the object and then orthographic projection

generates 2D maps.

In fact, these two technologies have as many differences as similarities. It is therefore
essential to understand that they offer significantly different products, generate
different deliverables and require different capture conditions but most importantly

they should be used for different use cases.

There are no doubts that compared to traditional land surveying methods both
technologies offer results much faster and with a much higher data density (both
techniques measure all visible objects with no interpolation). However, the selection
of the best technology for your project depends on the use case, environmental

conditions, delivery terms, and budget among other factors.

3.0 Unmanned Aerial Photogrammetric Survey

Anunmanned aerial vehicle (UAV), commonly known as adrone is
an aircraft without a human pilot aboard. UAVs are a component of an unmanned
aircraft system (UAS); which include a UAV, a ground-based controller, and a system
of communications between the two. The flight of UAVs may operate with various

degrees of autonomy: either under remote control by a human operator or
2
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autonomously by onboard computers. Unmanned Aerial Photogrammetric Survey is
the use of Unmanned Aerial Vehicles (UAVs) to take photos for use
in photogrammetry, the science of making measurements from photographs.
An unmanned Aerial Vehicle (UAV) system has the ability to quickly and
inexpensively collect highly detailed data of smaller areas. Once data collection is
complete, fast and automatic data processing allows for speedy end product

deliveries.

UAV photogrammetry imaging applications are increasing rapidly. This is not
surprising as using GPS enabled UAVs for aerial surveying is very cost effective in
comparison to hiring an aircraft with photogrammetry equipment. Because UAVS are
relatively inexpensive, many organizations will have their own fleet, allowing for
rapid surveys over large land areas where required. With the use GPS, digital
cameras and powerful computers, expected accuracy with this system is around 2 to 5

cm.
40 UAV LIDAR

UAV LIDAR involves mounting a laser scanner/sensor on a UAV to measure the
height of points in the landscape below the UAV. LiDAR scanners can capture
hundreds of square kilometers in a single day. By measuring 10-80 points per square
meter, a very detailed digital model of a landscape can be created. The accuracy of the
measurements allows the 3D models created to be used in any planning, design, and

decision making processes across many sectors.

LIiDAR sensors can also pierce dense canopy and vegetation, making it possible to
capture bare earth structure that satellites cannot see, as well as ground cover in

enough detail to allow vegetation categorization and change monitoring.

5.0 Combining photogrammetry techniques with UAV LiDAR

Combining photogrammetry techniques with UAV LiDAR can give enhanced results
across a range of applications. Drones make it easy to cover small or difficult to
access areas in minutes. Results can be faster and more cost effective for projects
where airborne LiDAR would be prohibitively expensive or where repeat surveys are
needed to monitor environmental conditions or provide situational analysis on a on an

ongoing basis.



The first step of UAV mapping is always preparation. There you should define your
requirements and flight parameters, such as altitude, airspeed, overlap and distances.
In a next step is done the actual flight plan, including precise directions, amount,
routes and such. As a next step is usually recommended to create control points for
each area in order to achieve high accuracy geo-referencing. After that follow flight
operations. Common recording while surface flight is performed at a 90° degree angle

for capturing the images orientated straight down to the surface.

GPS coordinates are connected directly to the photo’s data, which allow to process the
geo-referenced data in many GIS systems. After all that you can finally create 3D
models and orthophotos. Conventional aerial photos are limited regarding their use in
GIS because they are not true to scale. In order to create a scale correct photograph
that can be accurately measured, an orthographic projection is definitely necessary, in
which the view is straight down over every point in the photo. An orthographic photo
can be really used to measure precise distances, for it is an accurate representation of

the Earth’s surface.

6.0 Outputs of LIDAR and Photogrammetry

The main product of LIDAR survey is a 3D point cloud. The density of the point
cloud depends on the sensor characteristics (scan frequency and repetition rate), as
well the flight parameters. Assuming that the scanner is pulsing and oscillating at a
fixed rate, the point cloud density depends on the flight altitude and speed of the

aircraft.

It is also important to understand that LiDAR sensor is only sampling positions
without RGB, creating a monochrome dataset which can be challenging to interpret.
To make it more meaningful, the data is often visualized using false-color based on

reflectivity or elevation.

Photogrammetry, on the other hand, can generate full-color 3D and 2D models (in the
various light spectrum) of the terrain that is easier to visualize and interpret than
LIDAR. The main outputs of photogrammetric surveys are raw images,
ortophotomaps, Digital Surface Models and 3D points clouds created from stitching
and processing hundreds or thousands of images. The outputs are very visual with a

pixel size (or Ground Sampling Distance).



Laser beams as an active sensor technology can penetrate vegetation. LIDAR is able
to get through gaps in the canopy and reach the terrain and objects below, so it can be

useful for generating Digital Terrain Models.

LiDAR is also particularly useful for modeling narrow objects such as power lines or
telecom towers as photogrammetry might not recognize narrow and poorly visible
objects. Besides, LIDAR can work in poor lighting conditions and even at night.
Photogrammetry points clouds are more visual (each pixel has RGB), but often with
generalized details, so it might be appropriate for objects where a lower level of

geometric detail is acceptable but visual interpretation is essential.

7.0 Accuracy:

Let’s start with defining what the accuracy is. In surveying, accuracy always has two
dimensions: relative and absolute. Relative accuracy is the measurement of how
objects are positioned relative to each other. Absolute accuracy refers to the
difference between the location of the objects and their true position on the Earth (this

is why any survey can have a high relative but low absolute accuracy).

LiDAR is one of the most accurate surveying technologies. This is particularly the
case for terrestrial lasers where the sensor is positioned on the ground, and its exact
location is measured using geodetic methods. Such a setup allows achieving sub-
centimeter level accuracies. Achieving a high level of accuracy with aerial LIDAR is
however much more difficult as the sensor is on the move. This is why the airborne
LiDAR sensor is always coupled with IMU (inertial motion unit) and GNSS receiver,
which provide information about the position, rotation, and motion of the scanning
platform. All of these data are combined on the fly and allow achieving high relative
accuracy (1-3cm) out of the box. Achieving high absolute accuracies requires adding

1-2 Ground Control Points (GCPs) and several checkpoints for verification purposes.

Photogrammetry also allows achieving 1-3 cm level accuracies however it requires
significant experience to select appropriate hardware, flight parameters and process
the data appropriately. Achieving high absolute accuracies requires using RTK/PPK
technology and additional GCPs or can be based purely on a large number of GCPs.



8.0 Data acquisition, Processing and Efficiency

There are also significant differences in the acquisition speed between the two. In
photogrammetry one of the critical parameters required to process the data accurately
is image overlap that should be at the level of 60-90% (front) and 20-30% overlap

between flight lines depending on the terrain structure and hardware applied.

The typical LIDAR survey requires only 20-30% overlap between flight lines, which

makes the data acquisition operations much faster.

Additionally, for high absolute accuracy photogrammetry requires more Ground
Control Points to achieve LiDAR level accuracy. Measuring GCPs typically require
traditional land surveying methods which mean additional time and cost.

Moreover, LIDAR data processing is very fast. Raw data require just a few minutes of
calibration (5-30min) to generate the final product. In photogrammetry, data
processing is the most time-consuming part of the overall process. In addition, it
requires powerful computers that can handle operations on gigabytes of images. The
processing takes on average between 5 to 10 times longer than the data acquisition in
the field.

9.0 Photogrammetry And Lidar Uses
Through the use UAV photogrammetry and lidar mapping, there are many products
which can be extracted from the aerial imagery. These products include:

« DEM/DTM /DSM (surface models)

« Orthophoto (geospatially corrected aerial images)

o 3D Building Models

o Contour Maps

o Planemetric features (road edges, heights, signs, building footprints, etc)
10.0 Conclusion

Older surveying methods can be time-consuming as well as dangerous or difficult.
And if you only have a small parcel of land, you don’t want to go to the expense of
contracting with a plane and pilot to map it. Hence aerial surveying drones are the
perfect solution for these issues.

Reference:- internet
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The National Geodetic Control Network for Future Sri Lanka

A. Dissanayake -: Senior Deputy Surveyor General (Training)Director (ISMD

Introduction

The Sri Lanka Survey Department
(SLSD) is responsible for the
standardization and production of all
Surveying and Mapping activities in Sri
Lanka for which the Government of Sri
Lanka provides funds from the National
Budget.

In a country, land surveys carried out in
different physical locations to be brought
to one common platform so that true
spatial difference between surveys can
be identified. This will be achieved by
connecting all land surveys carried out in
different locations to one common
coordinate system. This is known as
geodetic control network of the country.
This is one of the important and prime
tasks of a country’s national mapping
agency.

Prior to the beginning of the New
Control Network (SLD99), the geodetic
control needs for surveying and mapping
in Sri Lanka, named as the Primary
Control Network which was established
in the 1930’s. The Geodetic Control
Network consisted of a horizontal
control

control network and vertical

network.

The existing survey control network
needed upgrading to support Geographic
Information  Systems  (GIS) and

Cadastral ~ Surveying  required  for

Registration of Land Titles.

Proposed Continuously
Operating Reference Network
(CORS) for

Sri Lanka

With the development of the technology,
computer assisted land management
systems are in place and greater
accuracies are required. Hence need to
enhance the accuracy and the
densification was required. As a result,
experts in the survey department got
together to find a methodology to
strengthen the geodetic control network.

In the present context, the Survey
Department could not cater the user
demands on high accurate terrain
information on time. Therefore, it has
been identified the need of modern
technology for the SLSD in order to
cater the requirements of Geo-
Information community by providing up
to date high accurate map and terrain
information to the users.

Hence an alternative technology to be
used and the most appropriate solution is
to establish island wide Continuous
Operating Reference Stations (CORS).
This was done in several stages. In stage
1, as a pilot project, six CORS were
already established covering the Western
part of the country in Colombo,
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Avissawella, Katana,
Kegalle and Kalutara.

Rathnapura,

Available and Proposed CORS Stations in Sri Lanka

.
¥
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Stage 1: 6 Stationsg Stage 2: 35 Stations {

Figure 1: Proposed SLCORSnet

SLCORSnNet Coverage

At present it is the Western province and
the surrounding areas as it is the phase
one. Once completed, the network will
cover the entire island and the nearby sea
for any hydrographic surveys.

Figure 2: SLCORSnet coverage of stage 1

The Continuously Operating Reference
Station Network which is governed by
the Survey Department of Sri Lanka is
known as the SLCORSnhet. This System
is used to give highly accurate value for
position using GNSS technology. By
connecting several reference stations, a
network is formed to act as a virtual
reference network for clients to log in
and obtain RTK corrections to increase
the positional accuracy.

SLCORSnet Control Center

The physical GNSS reference stations at
remote designated locations transmit the
collected GNSS raw data live to the
Control Centre in Survey Generals
Office, Colombo. RINEX raw data is
processed using a GNSS network
processing software in Control Centre
which then will be transmitted to the
users in the field over the internet based
on their geographic location.

Figure 3: SLCORSnet Control Center

11



Control Centre Components for
SLCORSnet

Figure 4 : Components of SLCORSnet
Control Center

The data signals gather from antennas by
a VPN cloud through public network.
Then the data are processed though the
Control Center and the processed data
are transmitted through the internet for
the users. Following Figure shows the
components in a base station as the
antenna, receiver and the batteries.

Kalutara

Ratnapura

Colombo Kegalle

Avissawella

Figure 5: Base Stations and its
components

SLCORSnet web

Online delivery of GNCaster real time
service, RINEX raw data and online
post-processing services are provided as
real-time web services from the
SLCORSnet. Once, registered under
SLCORSnet these services can be
purchased. Then the user is allowed to
use these services freely during the
subscription period. All the instructions
are included in the website.

12



~SLCORS,./

Survey Department of Sri Lanka
Proudly Presents...

Visit SLCORSnet web:
www.slcorsnet.survey.gov.lk

GNWEB

GNWEB is a service provided by
SLCORSnet, which offers internet users
the opportunity to generate RINEX data

for each provided GNSS reference
station for a certain time period for
download.

SSRPOST

SSRPOST is a unique service provided
by SLCORSnet for fully autonomous
post-processing of GNSS raw data
through a web service.

Benefits of the SLCORSnet

= To establish a control point using GPS
technology at least two known control
points and four GPS instruments are
needed whereas CORS technology
only needs one GPS instrument.

= RTK Surveys possible with one GNSS
receiver

Evervibody

= Possibly of fast and efficient surveying

= Eliminates the resource time associated
with equipment setup at the base site

= Greatly enhances consistency of
coordinate determination.

= Provides GNSS Raw data within the
network in RINEX or Virtual RINEX
formats for any physical reference
station or virtual point on the grid.

= Provides real-time on-line based fully
autonomous GNSS post processing
service

= Provides real-time monitoring for all
your active GNSS peripherals in the
field as long as when it is connected to
the SLCORSnet.

Who can benefit from this

Anyone who needs real-time cm level
GNSS positioning, such as land survey,

construction, sewage, water supply,
utilities, transportation, structural
monitoring services, disaster

management, disaster prevention and
monitoring, logistics

Therefore, the existing CORS network
will be extended in future for the
betterment for the surveying and
mapping activities in Sri Lanka.

is a genius _



http://www.slcorsnet.survey.gov.lk/
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Computer Crime

Mr. B.D.A.Chandraguptha : - Provincial Surveyor General (Western Province)

1. Computer Crime

Computer crime has been defined broadly as a criminal act that has been committed
using a computer as a principal tool. Most people talk about computer crime that
are usually referring to the fact that a computer has either been the object, subject or
instrument of a crime.

It is a criminal activity committed with the help of computer and internet. This is a
broad term that describes everything from electronic cracking to denial of service
attacks that cause electronic commerce sites to lose money.

Cybercrimes can be basically divided into 3 major categories:
e Cybercrimes against persons
e Cybercrimes against property
e Cybercrimes against government

Hacking Backdoor
Computer virus

¥
- /S

Trojan horse

Information loss,

tampering, Denial of Service
destruction (DDoS) Attack
defending

é

Logic bomb

Information di
from internal

Worm

e socially dangerous illegal behavior that is punishable by the law

e specific way and device for committing crime using computer
15



e special object for protection, security of stored data of information systems
in segments, or globally (entirely)

e the aim of the perpetrator to gain benefit (material or immaterial) and cause
damage to other persons property

Main types of cyber crime can be classified as
e Hacking
e Information Theft
e E-Mail bombing

e Salami Attacks — Web Jacking
e Denial of Service Attack
e Trojan Attack

Cyber crimes

e Evidence and Computer Crime Evidence
An evidence can be generally defined as something that tends to establish or
disprove a fact. It can include documents, testimony, and other objects’. It can be
classified into three categories:
e Real or physical evidence, which consists of tangible objects that can be
seen and touched.

e A testamentary evidence, where the testimony of a witness can be given
during a trial, based on a personal observation or experience.

e Circumstantial evidence, which is based on a remark, or observation of
realities that tends to support a conclusion, but not to prove it.
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Computer Crime evidences are classified into three main categories, according to
SWGDE/IOCE standards:

2.

e Digital evidence, where the information are stored or transmitted in
electronic or magnetic form.

e Physical items, where the digital information is stored, or transmitted
through a physical media.

e Data objects, where the information are linked to physical items.

Computer Crime Act in Sri Lanaka
Computer Crime Act, No. 24 of 2007

AN ACT TO PROVIDE FOR THE IDENTIFICATION OF COMPUTER
CRIME AND TO PROVIDE THE PROCEDURE FOR THE
INVESTIGATION AND PREVENTION OF SUCH CRIMES AND TO
PROVIDE FOR MATTERS CONNECTED THEREWITH AND
INCIDENTAL THERETO.

The provisions of this Act shall apply where—

3.

e a person commits an offence under this Act while being present in Sri Lanka
or outside Sri Lanka ;

e the computer, computer system or information affected or which was to be
affected, by the act which constitutes an offence under this Act, was at the
material time in Sri Lanka or outside Sri Lanka ;

¢ the facility or service, including any computer storage, or data or information
processing service, used in the commission of an offence under this Act was
at the material time situated in Sri Lanka or outside Sri Lanka ; or

e the loss or damage is caused within or outside Sri Lanka by the commission
of an offence under this Act, to the State or to a person resident in Sri Lanka
or outside Sri Lanka.

Admissibility of Evidence

Generally speaking, there are three requirements for the evidence to be admissible
in the court.

e Authentication - Authentication means showing a true copy of the original

e The best evidence rule - Best evidence means presenting the original

e (c) Exceptions to the hearsay rule - the allowable exceptions are when a
confession, business, or official records are involved

The following ten steps describe the key activities in implementing a forensic
readiness programme for Admissibility of Evidence.

17



4.

Define the business scenarios that require digital evidence.

Identify available sources and different types of potential evidence.
Determine the evidence collection requirement.

Establish a capability for securely gathering legally admissible evidence to
meet the requirement.

Establish a policy for secure storage and handling of potential evidence.
Ensure monitoring is targeted to detect and deter major incidents.

Specify circumstances when escalation to a full formal investigation (which
may use the digital evidence) should be launched.

Train staff in incident awareness, so that all those involved understand their
role in the digital evidence process and the legal sensitivities of evidence.
Document an evidence-based case describing the incident and its impact.
Ensure legal review to facilitate action in response to the incident.

Good Practices to preserve admissibility of Evidence

Some of the good practices to preserve admissibility of evidence can be classified as
follows

5.

Conduct awareness program related to importance of admissibility of digital
evidence in relation to computer crime for all relevant officers in the
organization.

Inform to crime branch of the police immediately

Physically locked place where computer crime event occurred until forensic
experts arrive

Do not power down systems until a first responder arrives

Backup log files from applications, network devices, security devices
Maintain consistent time throughout all devices (timestamps)

Sign a chain of custody form when handing over information systems as
evidence

When planning Business Continuity Management, consider confiscation of
devices for investigation

Do not install new applications or view documents on systems that are

“evidence”

Shortcoming in Admissibility of evidence in Sri Lanka

According to the Sri Lanka context following shortcoming can be identified in
relation to admissibility of digital evidence.

Lack of forensic experts in the field of computer crime

18



No proper forensic lab in Sri Lanka to handle such cases speedily and
accurately

Lack of awareness about admissibility of digital evidence and computer
crime in general public as well as operational staff

Lack of new technology in the forensic analysis and diagnosis

Lack of policy guidelines in institutional framework as well as national level

6. Conclusion

In digital era, it is important to note that measures should be taken to implement in
all relevant organizations to preserve admissibility of evidence in relation to
Computer Crime. At the same time, it is required to plan and implement proper
policy and operational framework in relation information security to minimized

computer crime activities in all public and private sector organizations. SLCERT
initiative related to computer crime and emergency response is commendable,
further development and strengthen is required to handle future activities more
accurately and efficiently.
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“Live as if you were to die tomorrow.

Learn as if you were to live forever”.

Mahatma Gandhi
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The surveyor who went to Parliament

Mr. Sunil Kusumsiri :- Registered Licensed Surveyor

D.S. Gunasekara was the first surveyor to enter parliament. He was elected as the
M.P. for Udugama in 1947. In 1944 he was the mayor of Galle, at a time when there
were only 3 mayors in the whole island. When he was appointed as the minister of
Cultural affairs, he mused in Sinhala verse that he knew no dancing and music but
only surveying. Even today his survey plans with his unique style of hand writing
are available in Galle.

K.B. Rathnayaka, M.P. for Anuradapura was a Speaker of the parliament and a

cabinet minister.
H.B. Abeyratne M.P. for Yapahuwa was a district minister and a junior minister.

Sarath Welagedara and S.M. Asenkuddhoos were M.P s for Kurunegala and

Puttalam respectively.

Gamini Jayasuriya M.P for Homagama was an Assistant Superintendent of Surveys

in the Survey Department. He was a cabinet minister.

Dr. R.L. Brohier, OBE, FRGS, FRICS, D. Litt was one of the outstanding
Surveyors, the department produced. Not only did Brohier contribute invaluable

books to the country he was more of an archaeological researcher than a surveyor.

Among his monumental works were ‘The Ancient Irrigation works of Ceylon’ and
The Land, Maps and Surveys’ The government honored him with the order of the

British Empire (OBE) while a postal stamp was also issued in his memory.

The University of Ceylon confessed on him Doctorate for Literature (Honoris

Causa). He was also honored by the Royal House of Netherlands.

Surveyor C.D. Fonseka who is also a freelance journalist and now over 80 years of
age, residing in Galle, said that on 29.01.1962 Dr. Brohier enrolled him as a Fellow
of the Royal Geographical Society of London (F.R.G.S.).

Sri Lanka’s first Prime Minister D.S. Senanayake, worked in the Survey

Department for a short period. before going in to politics. This department came
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under him when he became The Minister of Agriculture and lands. The first
President of America - George Washington was also a surveyor. One day a teacher
of an American school told a pupil in his class “Mike ! at your age George
Washington was a surveyor.” “Yes sir”, said the pupil “And, at your age he was the

president of America.”

American President Abraham Lincon was also a surveyor. After his service as a
surveyor he sold his surveying equipment and with that money he joined the law

college to study law.

The mount Everest was to named after George Everest - The Surveyor General of

India.

There were several survey families in Sri Lanka. Among them were the Ambawatte
and de Silva families of Galle, the Kapugeekiyana family of Kegalle, the
Samarasinghe family of Kandy, the Sajiththanandan Sivendran family of Jaffna and

the Arumenayagam family of Batticaloa.

S.T. Herath, the son of Surveyor George. T. Herath, was a Surveyor General who

rendered invaluable service to the Survey Department.

The Survey Department’s head office was first established at Chatham Street, Fort,
at great expense in 1875. The money spent was Rs. 65,993 which was a massive

amount at that time.

The first Sinhala song about the Surveyors was composed by Dr. Rathnashri
Wijesinghe. One day he went to the village of Todamaduwa after turning from
Sivalakulama junction on the Anuradhapura-Dambulla Road. There, he went to the
house of Muthubanda to drink some water. Muthubanda who had built a makeshift
shrine opposite his house was sweeping the ground. When asked why, he had said
that his wife Sudubandi was buried there. Muthubanda had told Rathnashri that he
was cleaning the place because a survey team was expected in the village the
following day to survey the area. Muthubanda knew that after the survey the burial
place of his wife would become part of the adjoining block of land. Rathnashri
expressed Muthbanda’s sorrow in a song titled “Survey Department Officers” in

Sinhala. (“Minindoru Kanthoruwe Muledeni Tika™)
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In the 1960s another more popular Sinhala song was composed by Surveyor Nihal
Serasinghe to the tune of Pruthugeesi Kaaraya (The Portuguese) in the film
‘Sandeshaya’ first screened in 1960. Titled Minindoru Kaaraya it was first sung at
the Institute of Surveying and Mapping at Diyatalawa. later this song was sung at all
surveyors’ get-togethers and farewell parties which were frequent among surveyors
who gathered at one survey camp, though their own camps were about seven or
eight miles apart even in thick jungles. Some words of the song were written by
Surveyor Mr. U.A. Aluvihare. He was residing in the USA and expired on 21st
January 2019.

All these boozing sessions ended with participating surveyors, Sinhala, Tamil and
Muslim, dancing to the tune of Pruthugeesi Kaaraya since there was no language
barrier to enjoying this song

The first Surveyor General of the Ceylon Survey Department was Joseph Johnville
(1800-1805), a European.

The first Sri Lankan Surveyor General was N.S. Perera (1954-1958), a brother of
well known politician Dr. N.M. Perera.

The first Tamil Surveyor General was Chithyalingam Rasaratham (1958-1961).

The one and only Surveyor General in the department’s history to wear the

‘National Dress,” was C.T. Gunawardena.

The department’s present head is Mr. S.M.P Sangakkara, who is the 48th Surveyor

General.
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Survey Requisition Information Management in
Survey Department with SRIMS

Mrs. R. Rubasinghe, Senior Superintendent of Surveys

1.0 Introduction

Survey Requisition Information Management System (SRIMS) is privileged
protected web-based information system launched in official web site of Survey
Department. This data base has been developed by Information Technology branch
in the department as a solution for the complex process of monitoring survey work
in the department. Previously standalone data bases were maintained in each district
survey office and only able to retrieve necessary information by Senior
Superintendent of Surveys of relevant office. That was very inefficient as it had no
access to the higher officers in province level or in head office. Then in 2015, IT
branch developed a web-based information system to handle the monitoring of
progress of survey work in Whole Island. That is named as Survey Requisition
Information Management System (SRIMS) and is in operation efficiently at present.
Using this system, top-level officers can monitor the progress of survey work in any
district of the island from anywhere through internet. Also, all the users can easily
access the system via internet and use for their requirement in management of the

survey work.

2.0 SRIMS Module Structure

The following functions can be addressed by the SRIMS Modules and describe in
detail below.
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= District Survey Office

All the field surveys in the department are being initiating at district survey offices.
At the beginning, the Senior Superintendent of Surveys enter information such as
requisition number, estimated survey months, category, requested organization and
relevant other information in to the system. This was done using privilege protected

password to enter the system.
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If any survey requisition from a client, cannot be dealt with immediately without
further clarifications, payment for surveys etc., can be included in the system under
pending requisitions and can be recalled to the system once it was finalized the

relevant matter.

Entered requisitions are directly send to the Divisional Survey Offices and then they
can take actions on the requisitions, enter the relevant information at Divisional
Office and send to District Survey Office after completing the requisition. After
receiving a completed requisition, the District Senior Superintendent of Surveys
checked and ensure whether all the information such as LDO, Bimsaviya, status of
digital data processing etc. are entered into the system. Details regarding issuing
certified copies of approved plans are entered into the system at the District Survey

Office for the completed requisitions.

During one month period after completing a requisition, the District Senior
Superintendent of Surveys is provided the facility of editing information of other
fields except requisition number, requisition status and passing & approving dates in

the system.

Completed statutory survey information can be uploaded to LIS and retrieve
required information through the system by the District Senior Superintendent of
Surveys. Scanned documents of completed requisitions can also be uploaded to the
Document Management and Professional Standards Branch in Surveyor General’s
Office. Facilities are provided in the system to upload parcel fabric data and get
reports on the available data through the SRIMS.

Further, annual work target and monthly targets can be updated by the District
Senior Superintendent of Surveys. There is a facility to generate the progress reports
based on the requisition and target information entered in the system periodically.

= Divisional Survey Office

Once a requisition is send to a Divisional Survey Office through the system, by the

District Senior Superintendent of Surveys, the Superintendent of Surveys can access
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the system using a privilege protected password. The Superintendent of Surveys at
relevant divisional survey office can assign a surveyor for the survey using update
function in SRIMS. Then officer at Divisional Survey Office enter the relevant
information and progress of the work online. After completing the work, details
such as plan numbers, number of lots, extent, date checked by S.S, etc. are entered
at the Divisional Survey Office before reaching the connected plans and documents

to District Senior Superintendent of Surveys in relevant district.

In addition to updating information of the survey requisition, Superintendent of
Surveys can add a new Surveyor to the system & update the Surveyors who get
transfers from the office. The information such as target of each Surveyor should be
entered by the Superintendent of Surveys monthly. Progress and cumulative
progress for each Surveyor is calculated automatically by the system once the

assigned requisition is completed by the Surveyor.
= Surveyor

After assigning a requisition to a Surveyor, then the Surveyor can access to the
system using username & password assigned to him. Then he can update the
progress of the field work & plan work and the number of field work days & plan
work days, number of lines surveyed, number instrument setups/levelled, number of

km surveyed/levelled, number of GPS controlled points observed etc.

Since it is a responsibility of each Surveyor to update his status of the requisitions
he is attending, the supervising officers can easily asses the current progress and
status of each Surveyor and the requisitions from the system any time anywhere

through the internet.

The Surveyors are given the privilege to view their status on, monthly and

cumulative progress from the system.
= Provincial Surveyor General’s Office

All the Provincial Surveyor Generals can access to the system using the privilege
protected password assigned. The Provincial Surveyor General can go through the
information in the system and is privileged to edit the information regarding
completed requisitions if he decides to do so, except requisition number and the
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status for the survey requisitions within the province. And also he has the privilege

to assign and change the monthly target of Surveyors within the province.
= Land Information System branch

The “Info LIS” module in the system is developed to use for the activities in Land

Information System Branch at Surveyor General’s office.

The digital data of the finalized statutory plans should be sent to Land Information
System Branch by the District Senior Superintendent of Surveys. Then it can be
downloaded by LIS Branch. The downloaded data includes clean data (processed in
the field) and raw data. The process of storing the downloaded data in the LIS
database can be monitored, quality controlled and quality assured through this
module in the system. The reports on this process and search results can be
generated from the system when required.

= Document Management and Professional Standards Branch

The “Info DM” module in the system is developed to use for the activities in
Document Management and Professional Standards Branch at Surveyor General’s

office.

Information on all the completed statutory survey plans, amendment and
proscription tracings etc. that should be sent to the Document Management and
Professional Standards Branch can be viewed from the system. Once the documents
are received to the Document Management and Professional Standards Branch from
each district, the process within the branch can be monitored through the system. If
there is any amendment to the received documents to be done, it can be informed to

the relevant district office through the system.

In addition, the scanned completed statutory survey plans uploaded by each District
Survey Office can be downloaded and relevant reports on them can be retrieved at

the Document Management and Professional Standards Branch.
= Parcel Fabric

This module in the SRIMS provide the facility to upload parcel fabric data prepared

by the District Survey Offices to the system and these data can be downloaded by
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the Title Registration Branch at Surveyor General’s Office through the system.

Reports on parcel fabric data can also be retrieved from the system.
= Special Surveys and Quality Control Branch

To manage the activities in Special Surveys and Quality Control Branch, there is a
separate module developed in the SRIMS. It provide the facilities to issue, update
and complete the survey requisition information. In addition adding a Surveyor,
update information of Surveyors and assign monthly target for Surveyors can be
done through the SIRMS. Reports can be generated on completed requisitions also

possible from the system.
= Progress of surveyors attached to the LIS/GIS Branches at SGO

Adding Surveyors, update information of Surveyors and allocate progress for the
Surveyors in the Land Information Systems Branch and the Geographical
Information Systems Branch at Surveyor General’s office is done through a separate
module in SRIMS. Surveyors’ progress reports can be easily retrieved from the

system using this module.
= Search User

Any officer in Survey Department is provided the facility to monitor the system
generated reports and search information in the system by logging as a search user.
It is helpful for the administrative officers to take correct decisions on survey
activities carried out in all over the country, using a smart device in his hand.

Following Username and Password should be used to access this facility.
Username: search

Password: search_user

» Reports for Search User

Reports on survey requisitions, that are needed to monitor the progress of survey
activities are stored in the SRIMS and they can be accessed through the tabs given

in the figure 1.
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Figure 1: Interface of SRIMS Reports

Physical & Financial Report, Work Outstanding Report, Completed Requisitions
Report, Court Commission Report, District Office Cumulative Progress (All Island),
Divisional Office Cumulative Progress (All Island), Surveyors Cumulative
Progress, Bimsaviya Report, To be uploaded (Info LIS), To be Reloaded (info LIS),
To be uploaded clean data (Info LIS), Allotments Report, Snr SS and SS monthly

diary are some of the important reports that are generated from the SRIMS.

»  Search Information (Search Info)

Details of completed requisition can be retrieved by any officer in the department
district wise, divisional survey office wise, or using requisition number, type, name

of government or licensed surveyor, year and month or client information.
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In addition to that, search can be done using plan type or tracing wise.

The current status of the survey requisition can be view and monitor the progress of
the survey using the “Incomplete requisition searcher”.

Using “Cancelled Requisition searcher” officers can retrieve the details of cancelled
requisitions in any division or district in island according the year month or

requisition number.

The function “Checked but not Approved requisition” provides the facility to search
requisitions that have checked by the superintendent of surveys but those have not
approved by Senior Superintendent of Surveys in relevant district.

Print issuing details of approved plans, surveyors’ monthly targets, Incomplete LDO
requisitions in DS wise, Evaluation of Industrial Trainees etc. are also can be search
from the system.

All the reports generated by the system and search results can be exported in to

Excel format and can be customized according to the requirement.

3.0 Recent Developments of SRIMS

At present SRIMS is linked with newly developed TL Data Management System
(TL-DMS) which is a compulsory activity to be done when completing statutory
surveys.

Geodetic Survey Information Management System (Geo-SRIMS) also linked to the
SRIMS and the progress assigned to the Surveyors attached to Geodetic Branches,
through Geo-SRIMS can be retrieved from SRIMS with this development.

4.0 Conclusion

SRIMS is a system developed which includes the innovates in Online monitoring
the progress of survey works, efficient web based retrieval of details regarding the
survey work & current status of any survey work in the department. It provides the
easy access to the information regarding survey requisitions that are carried out by
the department and can be used as a tool to make administrative decisions on the

Survey Department by the senior management, through any smart device.
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Public Road Cadastre System in Sri Lanka

Mr. M.F.M. Mafraz :- Govt. Surveyor

Accurate cadastral maps define legal
repositories of land ownership, value and
location by registering and representing
land boundaries on a map. These
cadastral maps can be further categorized
in various aspects which is depends on
the requirement or the purpose of the
user. Infrastructure mapping is such
instant. In this study building up a public
road cadastre system is discussed.

Public road network in Sri Lanaka has
widely spread throughout the country.
Until the present day there is no proper
spatial database system to management
of the road system. Accurate road system
mapping integrated with spatial database
will provide endless number of advantage
from planning development to cost
management of a country. One of the key
consideration in planning in the
development based on road network is to
understand the current state affairs in the
road network. This requires accumulating
reliable, compressive and up-to-date
information on the road network
condition that is readily available when
required.

In my study | am considering the use of
road construction data after completion
of the road construction which is the as-
built and design of it. These constructions
have completed with international and
local standards imposed by the local
government bodies or international
funding projects such as projects from
ADB, World Bank etc. So these data
obtained can be justified that they have
the required accuracy mentioned above.
These data with its attributes are taken to
create a spatial database for a road
network in a sample area. Then this
method to be proposed to create a rapid
Public road cadastre throughout the
country since in
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Recent past almost all the roads have
been newly constructed or maodified.
Through this standard Road
Information System which also known
as RIS could be obtained where it can be
used as a multi-purpose infrastructure.

1. Introduction

Mobility and transport represent two key
components of economic development
and human welfare of a country. Road
transport promotes rural development,
the transport and selling of agricultural
products, industry and trade, the
expansion of jobs, and access to health,
education, and services (Parami Dewi,
2013). The role of roads is equally
decisive at the urban scale, as they
connect city parts and are a framework
for the city structure (Sun and Chen,
2000). The number of reasons for people
to travel between two locations has been
increasing and road traffic has become
very intense, a trend that will continue
new roads are planned, existing road
networks require daily maintenance, and
safety, traffic congestion, and traffic
related air pollution have also to be
properly managed. The above requires
inventories/information systems in which
roads are properly identified, classified
and described, and where geospatial data,
administrative and technical-functional
road features are collected, with the
recent development of different specialist
transport-related adding to the need for
digital road data infrastructures to
integrate  and manage road-related
information. Real-time sensing of traffic
and of the road surface to monitor and
analyses road phenomena can ensure a
high standard of road performance -
including durability, efficiency and safety
- and forecast construction and
maintenance costs.



In many countries both public and private
road inventories have been implemented
using databases and  Geographic
Information Systems which is called as
Road Information System (RIS) for
registering and managing roads. This is
used for the purposes at all stages of a
road’s lifecycle such as modeling the
transport demand, road capacity with
increasing population, Traffic congestion,
various road  forecasting, road’s
management and on road’s safety control,
etc.

The Road Cadastre a name that evokes
the concept of road property that is aimed
at identifying the owners who are
required to pay for road maintenance. Is a
data system, representing the inventory
of every road having public assignment,
whose primary goal is to fix the size of
the national roads network. The “Road
Cadastre" introduces  the GDF
(Geographic Data Files version 3.0.
1995) European standard in the
representation of the road network and
the road related informations which is the
most important component required in
building up a road information system.

Unfortunately in Sri Lanka none of the
above is considered in managing or
administrating  present and  future
condition of national road network. Such
public road cadaster system is vital for a
development of a country. This paper
describes a process of a creating a rapid
road cadaster throughout the country
where road construction data could be
found. As a result a road information
system can be developed.

For the past ten years almost all the
major road in Sri Lanka has -either
developed or newly constructed. All
these construction are based on the road
surveying. Where these surveyed data as
explained below has been used for the
development of road cadastre.

1.1 Study area and data

Data which is obtained has been result of
the construction survey of road which can
be list out as

Control network establishment.
Topographic survey.

Setting out Designed Center Line.
Cross section and Longitudinal
section Survey

NS

5. Setting out the design cross section and

v
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longitudinal section levels.
6. Final As built topographic survey.
7. Final As built cross section survey.
For this study only the final as built
Topographic survey data and as built
Cross Section data are used and it is
referenced as construction data.

A small part of a minor road as in figure
1 has been considered in developing the
road cadaster. This is based on the
construction data obtained at the
completion of the road by the respective
construction company. Particulars of the
construction data as follows,

In road  construction  following
procedures are followed in road
surveying,

As built topography surveyor.

Includes the details about the centerline
of the road, its tar edges and details along
the road for a specific distance in either
side.

As built cross sections and longitudinal
sections.

Includes all the height of the center line
in specific interval and cross section
height in specific interval. Datum is the
mean sea level (MSL).



Figure 1: Study Area
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2 Methodology

Final construction data which is the as
built data categorized as topographic
drawing and sectional data obtained. In
cad drawing both geometry and attribute
data are obtained create feature classes as
required in the respective spatial frame
work. Sectional data were used to create
a DEM. These two type of vector and
raster layers could be validated through
the ground truth data to develop a
standalone Road Cadaster for a particular
road network.

2 Analysis

When considering the construction data
following aspect could be found.

As initial step of any construction is to
establish control network which includes
the horizontal as well as the vertical
networks.

The process of establishing horizontal
controls which is performed by running a
different zero traverse between the
previously established high order

Figure 2: Flow chart of road cadastre



UAV, A Tool for Urban Mapping

Mr. S.M.J.S. Samarasinghe :- Senior Superintendent of Surveys,
Special Surveys and Quality Control Branch

Irregular settlements, (conflict areas with regulations are not respected) present a
big challenge in urban planning and disaster management. When collecting data,
whether to determine the existing situation or to plan future projects, topography of
the area plays a fundamental role. Not only a large amount of information is
required but is also often difficult to access the locations. Photogrammetry is the
theoretical methodology in such areas and the Unmanned Aerial Vehicle (UAV) is a

perfect tool for this type of aerial surveys.

Inexpensive UAV platforms are nowadays a valuable source of data for mapping
and 3D modeling issues. UAVs are quickly deployable. As UAVs can be considered
as a low-cost alternative to the traditional aerial photogrammetry, new applications
in the short- and close-range domain are introduced. Rotary or fixed wing UAVs,
capable of performing the photogrammetric data acquisition with digital cameras,

can fly in manual, semi-automated and autonomous modes (Fig: 1).

According to UVS (Unmanned Vehicle System)
International definition, an Unmanned Aerial
Vehicle is a generic aircraft design to operate
with no human pilot onboard. The simple
term UAV is used commonly in the Geometrics
community, but also other terms like Drone,
Remotely Piloted Vehicle (RPV), Remotely
Operated Aircraft (ROA), Micro Aerial
Vehicles (MAV), Low Altitude Deep
Penetration (LADP) UAV, Remote Controlled
(RC) Helicopter and Model Helicopter are

often used, according to their propulaion
system, altitude/endurance and the level of
automation in the flight execution.
Now a days these innovative flying devices are being used by urban designers and
city governments to create sustainable and safer cities. Irregular settlements present

a big challenge in decision making. The UAV is a perfect tool for aerial survey in
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order to understand reality of topography. Here are a few ways that cities worldwide

are experimenting with this fascinating, new technology.

A Tool for Visual Communication and Data Collection

As many cities rapidly expand and struggle to manage development, some urban
designers are looking into UAVs for efficient and up-to-date imaging and mapping.
Indeed, these UAVs are becoming increasingly popular as a tool for landscape
architects and city planners, specifically given their functionality as high-tech,
versatile cameras. As UAVs have developed, they carry lightweight digital cameras

that can capture good-quality images.

These cameras can be set to take pictures at regular intervals, and digital memory is

cheap and plentiful. And, as
technology advances and UAV use of
becomes more widespread, their
design and endurance improve,
allowing for longer and more
powerful flights. UAVs are beginning
to offer city planners, something that
has been otherwise difficult to obtain:
real-time and customizable footage of
cities. While urban designers have

largely relied on 2D satellite imaging

for models and design, footage from
UAVs offer 3D imaging that can be rendered to scale. The UAVs’ flexibility in
flight also allows city planners a deeper understanding of city contexts, giving them
access to them street-level imagery (Fig: 2). Indeed, rather than a static, bird’s eye
view of a map, UAV imaging can accurately survey how traffic circulates through
transport corridors and urban environments shift, as well as document real-time

topographical and hydrologic changes.

UAVs for Improving Resilience and Safety

Rather than using personnel to inspect transport infrastructure, UAVs provide a

more cost-effective and safer solution for law enforcement and city engineers.
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Furthermore, UAVs can play an important role in improving urban resilience. Using
UAVs to detect danger zones after a natural disaster could expedite post-disaster
aid. A recent study found, the diverse and effective ways UAVs can be used in

disaster scenarios.

While UAVs can be used to inspect dangerous areas after natural disasters, they are
more commonly used to monitor real-time traffic in congested areas. With rising
rates of car ownership in many parts of the world, cities have been experiencing
intense congestion, especially during morning and afternoon rush hours.
Consequently, the potential for utilizing UAVs to improve city traffic information
and management has been explored by a multitude of law enforcement agencies
across various countries. For example, some counties have planned to use UAVs to
monitor traffic and predict traffic hot spots during the peak time. This success has
achieved because UAVs are generally more effective than deploying ground units,

who struggle to traverse the already congested roads.
Types of maps, Orthomosaics and DEM generate from UAV images.

The technology was nearly unattainable a few years ago, but now anyone can
purchase a ready-to-fly, GPS-stabilized, camera-equipped UAVs for the price of a
cheap. At the same time UAVs can produce a number of different types of maps:
geographically accurate orthorectified two dimensional maps, elevation models,

thermal maps, and 3D maps or models.

Two-dimensional maps are still the most commonly created products from imagery
collected by a UAV. The simplest way to create a mosaic from aerial imagery is
by using photo-stitching software, which combines a series of overlapping aerial
photographs into a single image. However, without geometric correction, a
process that removes the perspective distortion from the aerial photos, it’s hard to
accurately measure distance. Images that have been simply stitched are continuous
across boundaries, but don’t have perspective distortion corrected. Geometric

correction is only one step in making a usable map.

Cartographers also want to know what point on the map corresponds to what precise
latitude and longitude on Earth. Accurately ascertaining geographical references is
difficult to carry out without the aid of ground control points, accurately surveyed

locations that are identifiable in the imagery.
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(Fig: 3a) - UAV Orthomosaic (Fig: 3b) - UAV 3D Model

An orthomosaic (Fig: 3a) is a series of overlapping aerial photographs that have
been geometrically corrected (orthorectified) to give it a uniform scale. This process
removes perspective distortion from the aerial photos, making the resulting
“mosaic” of 2D photographs free of distortion. Orthorectified photos can be used
to produce Geographic Information System (GIS) compatible maps for
Archaeological applications, Construction, Cadastral Surveying, and for other

applications.

3D models (Fig: 3b), which permit researchers to make volume
calculations from a set of aerial images, are increasingly common outputs from the
UAYV technology. Classical photogrammetry requires the use of metric cameras that
need to be precisely calibrated. UAV mapping instead uses a technique called
“Structure from Motion” which uses the information from multiple images to

prevent the need for precise camera calibration.

Digital elevation models (Fig: 4a) are distinct from 3D models, they are more akin
to topographical maps. They represent only the underlying terrain; surface
features such as buildings, vegetation, and other man-made aspects are
removed, revealing the underlying surface. In a digital elevation model, a given
point in the plane has a unique height, so features with cavities (like buildings)

cannot be adequately represented.

NDVI maps, most commonly used for agricultural applications, are made of
specialized Normalized Difference Vegetation Index (NDVI) images, which are

taken with cameras that can see in both the visual and the near-infrared spectrum.
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(Fig: 4a) - UAV Digital Elevation Model (Fig: 4b) UAV NDVI

NDVI imagery (Fig: 4b) is used to assess whether a certain area has green
vegetation or not, based on the amount of infrared light reflected by living
plants. Standard  point-and-shoot cameras, can be modified to capture the
wavelengths required for the imagery used to create NDVI images, considerably

bringing down the cost of gathering this data.

Thermal maps image the temperatures of a given mapping area, and are useful for
applications such as detecting structural damage to roads, identifying the source of

groundwater discharge, spotting hidden archaeological ruins.

Specialized thermal imaging cameras, are light enough to be mounted on a UAV,
and are increasingly being adopted by civilian pilots interested in gathering
thermal imagery. Many of these systems remain quite expensive, and some are

subject to export restrictions.

UAYV technology enables planners to examine the existing social and environmental
conditions of sites. We can document accurate circulation through transit corridors
and shifting urban and demographic patterns, as well as topographical and

hydrologic changes and environmental degradation.

(Fig: 5) - UAV test flying, Land-slide location, Rilpola, Badulla, Sri Lankka, year
2015.
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Due to the large amount of information and high precession required for survey of

irregular settlements for the purpose of urban projects, UAV flying is the ideal

choice. The orthophoto that produces from light weight UAV flying offers a number

of details which are impossible to access, especially in disaster situations (Fig: 5).

Typical UAV surveying workflow as:

Flight parameters
Ground sample distance
Area of Interest
Camera information
Flight goals

Additional parameters
Camera calibration
Ground control points

A\ 4

Mission planning

A 4

Available devices
UAV platform
Auto pilot
Ground Control Station

Image acquisition

—»

Image stitching / mosaic

N

Image Triangulation

! Digital photogrammetry

Feature Extraction

DTM / DSM
Generation

»

Ortho Image
3D Modelling
3D Moodelling

\ 4

(Fig: 6): Data acquisition and data processing methodology of UAV data collection.

I.  Flight planning:

Choose/import base map, Highlight coverage area (rectangle/polygon), Set

desired Ground Sampling Distance, Automatic definition of flight lines &

image capture points, Set image overlap Necessary for stereo coverage and

define safe landing zone.

II.  Setting of on-site GCPs for absolute X,Y, Z accuracy. No GCPs required, to

achieve some accuracy, if using RTK option. Optimal size & shape of GCP

targets should be defined according to the requirement (Fig: 6).

II.  Flight

Autonomous flight, Monitor progress/change flight plan via flight control

software and automated landing as per defined landing zone
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Import images
On-board SD card contains images and flight log (.bbx file), Images geo-
tagged according to flight log during importation and generate Quality

Report on site to verify quality and coverage

Generation of orthomosaics and 3D point clouds using post-flight

photogrammetry software.

Analysis/production of deliverables

Creation of break lines, reference points, digital elevation models, contour
lines, Calculation & analysis of volumes and stockpiles. Export of output
files (geoTIFF, obj, dxf, shape, LAS, KML tiles etc.) to third-party software

as required.

Flight Planning

Feture Extractioon 5%
20%

Image Acquition
20%

Ortho mosaicki
10%

P Measurment

[PERCENTAGE]

DSM Generation
15%

Immage
Traingulation
15%

(Fig: 7) Approximate time allocation for UAV data collection and

processing (Francesco Nex, 2014).

Environmental, Legal and Ethical Issues of UAV flying

Study the area and find suitable places for launch and landing the UAV is the most

time consuming and high considerable task ( Fig: 7). Most of the UAVs needs clear

area to launch as well as landing. On the other side, this area should be flat. In our

experience, its good if the area is a playground or a paddy field.
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The practice of cheap and readily available drones for personal and commercial use
has raised privacy and safety concerns. The rules on flying UAVs within populated
areas are strict within some countries. That legislation dictates that UAVs cannot be

flown within 50m of a building or a person or within 150 meters of a built-up area.

The maximum flight height is also only 400 feet, while the UAV has to remain in
line of sight and within 500 meters of the pilot, which has restricted attempts to use
UAVs for delivery or surveillance purposes. Pilots must complete a training course
and apply for a permit from the Civil Aviation Authority to fly the UAV for

commercial purposes.

In the environmental concern, Eagle attack is one of the biggest problems in sending
UAVs. “Do not fly UAVs near birds of prey. They most probably attack, seeing you
as a threat or the right-sized meal. If you see a bird of prey while flying. Land it

immediately,” said who has being success of UAV data collection.

My grandfather once told
me that there are two
kinds of people: those

who work and those who

take the credit. He told
me to try to be in the first
group; there was less
competition there.
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ALL GF US NOT HAVE EQUAL TALENT. BUT
ALL OF US HAVE AN EQUAL QPPORTUNITY TO
DEVELOP QUR TALENTS.

A.R.J. Abdul Kalam




