
LiDAR
Light Detection and Ranging (LiDAR), or laser scanning, is an optical remote 
sensing technology that measures the distance to a target using pulses 
from a laser. LiDAR technology is the most efficient way of producing 
high accuracy 3D digital terrain and surface models for a wide range of 
applications. FINNMAP is known for carrying out successful laser scanning 
projects in challenging conditions all over the world.

LiDAR has become a leading technology for 
present day mapping missions for acquisition of 
airborne geospatial data. It provides a cost effec-
tive way to achieve high-accuracy results. LiDAR is 
a tool that makes more frequent updates possible 
for constantly changing areas. Improvements in 
technology and processing tools include better 
accuracy and feature extraction, which results in 
more effective updates in survey data. With these 
new solutions we can achieve greater accuracy of 
data over time through periodic updates, while 
retaining valuable database information.

OUR EXPERIENCE AND EXPERTISE

FINNMAP is currently operating three LiDAR 
sensors. These new investments have strengthened 
and widened our operational capacity and survey 
method options in both domestic and international 
projects. We are constantly investing in the latest 
LiDAR technology and developing our LiDAR 
products and services to better serve the needs of 
our clients and to deliver a product of the highest 
quality. A digital aerial camera is integrated into the 

scanner system for simultaneous RGB or CIR aerial 
photography. FINNMAP is using Terrasolid software 
for LiDAR data processing.

Since we purchased our first sensor in 2007 we have 
delivered data for forest inventories, infrastructure 
planning, power line corridor mapping, flood 
management, hydropower planning, the mining 
industry etc. LiDAR technology makes data collec-
tion more efficient and faster. LiDAR is an efficient 
tool especially over large areas of inaccessible, 
featureless or densely covered terrain. 

FINNMAP can operate its sensors with several differ-
ent project concepts and designs on both fixed wing 
aircraft and helicopter platforms depending on data 
requirements, location and size of the project area. 
We offer a whole range of services from consulting 
on processing high-end data applications to LiDAR 
project planning and data acquisition in the most 
challenging conditions. The most convenient solu-
tion is that we hire our sensors and staff and assist in 
building a LiDAR data production line according to 
the needs of our customer. 
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Applications

»» Mapping

»» Forestry

»» Urban Planning

»» Mining

»» Infrastructure

»» Transmission lines

»» Flood Mapping

»» Oil, Gas & Energy

»» Change Detection

LiDAR Point Cloud Data



In 2011 FINNMAP became 
the first survey company ever 
to complete LiDAR projects 
in Nepal. Two of the three 
projects were financed by the 
Department of Irrigation of 
the Government of Nepal and 
one project was financed by 
the Ministry for Foreign Affairs 
of the Government of Finland 
and the Government of Nepal. 
The work started in the first 
week of February 2011 and 
was completed by June 2011. 
The LiDAR mission in Nepal 
strengthened FINNMAP´s abil-
ity to handle several projects 

in the same country during 
one mobilization. It was also 
a valuable project in terms 
of developing our LiDAR 
consulting services in building 
a local capacity of outsourced 
project components such as 
operating GPS base stations, 
flight operations and data 
processing.

The Bheri Babai Diversion 
project area was located 
in the mid-western area 
of Nepal, mostly covering 
the areas of the Bardiai and 
Banke districts.  The total 
scanned area was 1,100 km2. 
The main task was to collect 
accurate point data (1-2 p/
m2) using a laser scanner and 
to generate a 0.25 m contour 
interval along with an ortho-
photography map with 30 cm 
resolution using an integrated 
medium frame camera. The 
second component of the 
Bheri Babai Diversion Project 
was the planning of local 
hydropower and power line 
structures. Here the corridor 
scanning was done with the 

same specifications as for the 
planning and construction of a 
high voltage transmission line.

LiDAR and Aerial photography 
Services were carried out 
also for the Forest Resource 
Assessment, FRA Nepal Project 
together with the Department 
of Forest Research and Survey, 
DFRS (Ministry of Forests and 
Soil Conservation). Here 22 
blocks of 50 km2 each, scat-
tered in the Terai and Shiwalik 
regions, were scanned with 
1p/m2 density and photo-
graphed producing RGB 
orthophotography of 50 cm 
resolution. The main goal of 
this project was to find out if 

LiDAR can be used to deliver 
data for forest inventories in 
mountainous and remote 
areas. The lack of reliable infor-
mation about tropical forests 
has led to difficulties in accu-
rately assessing the biomass 
in them. New remote sensing 
technologies such as LiDAR 
can help overcome difficulties 
related to field-based inven-
tories or satellite imagery in 
tropical forests. Potential tech-
nology options have already 
been identified but a compara-
tive assessment enabling the 
choice of the most suitable 
approach in mountainous 
regions and tropical forests has 
been lacking.

Nepal

The Nabucco pipeline is 
a proposed natural gas 
pipeline from the Georgian 
border in Turkey to Austria to 
diversify natural gas suppli-
ers and delivery routes for 
Europe. Preparations for the 

Nabucco project started in 
2002 and the intergovern-
mental agreement between 
Turkey, Romania, Bulgaria, 
Hungary and Austria was 
signed on 13 July 2009. The 
pipeline is expected to be 
operational by 2017.

So far FINNMAP has scanned 
two parts of the Nabucco 

pipeline. The First section 
was a 750 km long corridor 
from Ankara to Bulgaria. 
This part was done in 
August - October 2009. The 
second part of the pipeline 
from Ankara to the Georgian 
border was scanned in 
August - November 2011. 
The length of this part was 
1,100 km. The whole project 

was scanned with 3p/m2 
density and was also partly 
photographed using an 
integrated camera system. 
In this project FINNMAP 
pushed the limits of where 
LIDAR technology can be 
utilized. Experience in oper-
ating LiDAR in mountainous 
regions was later valuable in 
our scanning sites in Nepal.

Turkey

CAMBODIA LiDAR airborne laser 
scanning for the Feasibility Study 
on Trans-Asian Railway in the 
Kingdom of Cambodia, 500 km, 
2009; Sok Sokha, Cambodia

FINLAND LiDAR airborne laser 
scanning and aerial photography 
from helicopter, point classifica-
tion, approx. 12 points/m2, 7 000 
ha, 2011; Seinäjoki municipality	

LiDAR airborne laser scanning 
and aerial photography for forest 

inventory, point classification, 
approx. 1 point/m2, 17 000 km2, 
2010 and 2011; Forestry Centers of 
Etelä-Pohjanmaa and Pirkanmaa, 
Metsähallitus (Forest and Park 
Service of Finland)

FWF-airborne laser scanning, 15 
500 ha, 2010 and 2011; University 
of Helsinki/ Department of Forest 
Sciences and Geodetic Institute of 
Finland

LiDAR airborne laser scanning 

and aerial photography for forest 
inventory, point classification, 
approx. 1 point/m2, in Häme and 
Western Finland districts, 2 770 
km2, 2010; UPM-Kymmene Oyj	

LiDAR airborne laser scanning from 
airplane, approx. 0.6-0.8 points/m2 
for national height model, various 
locations in Finland, 26 000 km2, 
2008 and 2009; National Land 
Survey of Finland 

LAOS LiDAR laser scanning from 

helicopter for planned railway 
line Vientiane-Boten, 1.5 km wide 
and approx. 5 points/m2, 450 km, 
2010-11; China Railway Eryuan 
Engineering Group	

LiDAR airborne laser scanning 
for the “Study on Options for 
Monitoring Changes in Forest-
Based Carbon Stock in Lao PDR”, 
point classification approx. 0.5 
points/m2, 250 km2, 2009; Indufor 
Oy / Ministry for Foreign Affairs of 
Finland

LiDAR   MAJOR REFERENCES

OTHER SELECTED REFERENCES


