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!ōōǊŜǾƛŀǘƛƻƴǎ ǳǎŜŘ 

GVI Green Valley International 
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IMU Inertial Measurement Unit 
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1. wŜǉǳƛǊŜƳŜƴǘǎ 

1.1 Important reference documents*  

[1] UgCS User Guide 
[2] LiAir V mounting guides 
[3] LiAcquire Web User Guide 

* that are not available in links. 

1.2 Version history 

Revision Pages Date Modification Authors 

1.0 32 26.01.2021 - Tobias Wentzler, 

Alexander Lynott 

     

     

     

 

1.3 Devices, Software, Service providers 

 

Distribution 

Provision of all components 

 Epotronic GmbH 

Hansaallee 201, 40549 Düsseldorf 

order@epotronic.com 

Sensor manufacturer 

LiAir V 

 GreenValley International  

Software 

LiGeoreference 

LiMapper 

  

GVI 

GVI 

mailto:order@epotronic.com
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Lidar360 

LiPowerline 

GVI 

GVI 

Satellite data 

Local Base Station 

NTRIP 

  

GVI 

SAPOS 

 

2. Overview 

The workflow guidance provided in this document detail the steps deemed to be the most 

important for successful data collection and processing. This consists of: Important 

theoretical background knowledge, drone Installation, flight execution and data acquisition, 

point cloud georeferencing and preliminary processing. The information intends to concisely 

provide the user with the knowledge to successfully collect and pre-process data. Links to 

additional useful resources are also provided. 

3. Introduction 

Copmany overview of Green Valley International (GVI) and their software suite as unique 

selling point. 

3.1. About GreenValley International (GVI) 

Green Valley International (GVI) manufacture cutting-edge lidar scanners. They offer airborne 

sensors: the LiAir series, ground sensors: the LiBackpack, and LiMobile (attached to vehicles) 

series as well as processing software. The LiAir series attach to drones, specifically the DJI M 

series, as well as to fixed wing UAVs, and unmanned and manned helicopters for the larger 

models. 

The LiAir V, as shown in figure 1, attaches to the DJI M series drones. It is lightweight, 

affordable, user-friendly, and stripped down to the bare essentials required for a lidar survey. 

It has a 38.4° field of view (FOV). The software suite consists of: 

Lidar360: flagship postprocessing software. 

LiGeoreference: pre-processing software that georeferences the point-cloud. 

LiPowerline: post-processing software specifically designed for powerline analysis. 

LiMapper: photogrammetry processing software.  
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Figure 1: The front face of the LiAir V. 

3.2. GVI software suites 

The software provided by GVI has many features, especially analysis tools, and full step-by-

step instructions on how to use every feature is beyond the scope of this manual. For this, 

users can refer to the user guides and free written tutorials provided by GVI, which are 

available on GVI´s website or at the following links. 

In general, it is recommended that users first read through this document to gain a general 

understanding of the LiAir V data collection and processing workflow from start to finish. For 

more details, users can refer to the following tutorials, and for the greatest detail: the user 

guides. 

3.2.1. LiGeoreference 

A workflow tutorial for data processing in LiGeoreference is available online, at the following 

link. The guide provides lots of useful background information and a general workflow to 

follow. Please note, there is currently no up-to-date user guide for LiGeoreference, so please 

follow the guidance in the tutorial, and advice given in this document, which aims to be more 

concise, and specific where necessary. There are also useful video tutorials produced by GVI 

available at the links below. 

LiGeoreference tutorial: https://greenvalleyintl.com/wp-

content/GVITutorials/LiAir%20V%20Articles/LiAir V/1c_LiAir VDataProcessing.html 

LiGeoreference video tutorials: 

https://greenvalleyintl.com/wp-content/GVITutorials/LiAir%20V%20Articles/LiAirV/1c_LiAirVDataProcessing.html
https://greenvalleyintl.com/wp-content/GVITutorials/LiAir%20V%20Articles/LiAirV/1c_LiAirVDataProcessing.html
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15 minutes: https://www.youtube.com/watch?v=X-1kzv986Js 

1 hour: https://youtu.be/EVVv0kyq0gc 

3.2.2. LiAcquire Web 

The user guide for LiAcquire web is available from Epotronic. 

3.2.3. Lidar360 

The user guide for Lidar360 is very detailed, providing specific details and instructions on 

every feature in the software. It is available online and at the following link:  

Lidar360 User Guide: https://greenvalleyintl.com/wp-content/lidar360_en/index.html 

For a more general understanding of the features in Lidar360, users can follow the workflow 

tutorial provided by GVI, which goes through critical processing steps, as well as analysis 

features for different applications, e.g., forestry monitoring. This tutorial also includes 

workflows for LiPowerline and LiMapper. It is available at: 

Lidar360/LiPowerline/LiMapper tutorial: https://www.greenvalleyintl.com/wp-

content/GVITutorials/ 

3.2.4. LiPowerline 

There is currently not a user guide for LiPowerline, however, the tutorial above, and the 

information provided here should allow users to successfully utilize the software.  

3.2.5. LiMapper 

The user guide for LiMapper is available at the following link. This guide is formatted more 

like a workflow guide than a user guide, and is more detailed than the LiMapper tutorial 

described in 1.2.3. However, both are recommended. 

LiMapper User Guide: https://greenvalley.gitlab.io/LiMapper-Doc/latest/en/ 

3.2.6. Additional material 

For FAQs and other how-to guides, GVI also has produced an online Knowledge Base. This 

includes a tutorial on how to set up a survey control point, along with important background 

ƛƴŦƻǊƳŀǘƛƻƴ όάIƻǿ ǘƻΥ !ŎǉǳƛǊŜ IƛƎƘ-!ŎŎǳǊŀŎȅ D±L Db{{ .ŀǎŜ {ǘŀǘƛƻƴ [ƻŎŀǘƛƻƴǎΧέύΦ Lǘ ƛǎ 

available at: 

KnowledgeBase: https://greenvalleyintl.com/wp-content/KnowledgeBase/index.html. 

At the following link, an introduction to the LiAir V system and a general workflow of how to 

undertake data collection can be found (also where the LiGeoreference tutorial is located). 

https://www.youtube.com/watch?v=X-1kzv986Js
https://greenvalleyintl.com/wp-content/lidar360_en/index.html
https://greenvalley.gitlab.io/LiMapper-Doc/latest/en/
https://greenvalleyintl.com/wp-content/KnowledgeBase/index.html
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LiAir V introduction/setup: https://greenvalleyintl.com/wp-

content/GVITutorials/LiAir%20V%20Articles/ 

4. Data collection workflow 

The following workflow describes the steps required to undertake a flight with the LiAir V and 

record data. 

4.1. Flight planning 

Flight plans allow drones to fly a pre-determined route, as opposed to being controlled 

manually. This is standard for drone-mapping projects. These can then be uploaded to the 

remote controller of the drone to execute the flight. GVI are currently developing flight 

planning software: LiPlan, but this is not currently available. Alternatively, users can use apps 

such as DJI GS Pro and DJI Pilot, or third-party software such as Site Scan and UgCS. Site Scan 

is integrated with ArcGIS, and consists of an iOS app for flight planning and control, and a 

web-based app for processing and analysis. UgCS is solely a flight planning app available on a 

PC. A user guide to create and upload a flight plan through UgCS is available from Epotronic. 

Please note, the drone must always be flown forward, and remain relatively upright. When 

ŎǊŜŀǘƛƴƎ ǘƘŜ ŦƭƛƎƘǘ ǇƭŀƴΣ ǘƻ ŎŀƭƛōǊŀǘŜ ǘƘŜ ŘǊƻƴŜΩǎ ǎŜƴǎƻǊǎΣ ǘǿƻ ŦƛƎǳǊŜ-of-eights should be flown 

before and after the main section of the flight. A radius of 5-10 m is recommended. 

Undertaking these by manual control is also acceptable. Generally, the main section of the 

flight (the survey) consists of parallel flight lines a certain distance apart, as shown in figure 

2. This distance is known as line spacing. As the laser scans within a 38.4° FOV, (70.4° with the 

V70), terrain not directly beneath the drone is measured by a more a shallow laser angle. 

Points generated in these areas are positioned less precisely than the points closer to the 

flight line. Therefore, it is crucial to have overlap between flight strips. Later in post-

processing, redundant less precise points can then be removed from areas of overlap. 

Generally, 50% overlap is recommended. 

Other parameters recommended include a flight altitude of 60-100 m above ground level 

(AGL), and 4-5 m/s flight speed, although thŜǎŜ Ƴŀȅ ǾŀǊȅ ŘŜǇŜƴŘƛƴƎ ƻƴ ǘƘŜ ǎǇŜŎƛŦƛŎ ǇǊƻƧŜŎǘΩǎ 

requirements, e.g., resolution, accuracy or time limitations, and terrain characteristics, e.g., 

reflectivity, terrain type (open or forested), or undulation. The line spacing in metres can be 

calculated from the following formula: 

Line spacing (m) = AGL (m) * tan(38.4/2) 

9ƴǎǳǊŜ ŎŀƭŎǳƭŀǘƛƻƴ ƛǎ ƳŀŘŜ ƛƴ ŘŜƎǊŜŜǎΦ CƻǊ ǘƘŜ ±тл άоуΦпέ ǿƻǳƭŘ ōŜ ǊŜǇƭŀŎŜŘ ōȅ άтлΦпέΦ 

https://greenvalleyintl.com/wp-content/GVITutorials/LiAir%20V%20Articles/
https://greenvalleyintl.com/wp-content/GVITutorials/LiAir%20V%20Articles/
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Figure 2: General route pattern of a flight plan for drone mapping. 

4.2. LiAir V drone installation 

The LiAir V attaches to the DJI M series drones uniquely for each model. A specific mounting 

kit for the LiAir V and GNSS antennas are required, which will be included in the purchase 

from Epotronic. Therefore, it is essential that the drone model intended for use is specified at 

purchase. If the user would like to mount it to a different drone, the complementary mounting 

kit will need to be purchased. In addition, a new calibration file will be required, for the correct 

processing of the Lidar sensor-GNSS antenna offset. 

Official installation guides are currently being finalised by GVI. However, picture guides are 

available from Epotronic. (Tip: zoom in for the greatest detail). 

Additionally, a video tutorial by Candrone for the mount installation on the M210 is 

available at: https://www.youtube.com/watch?v=x-aMeqiDuQw 

Once the correct mounting kits have been attached to the drone, the LiAir V can be attached 

with the SkyPort adapter. Remove the cap on the LiAir V SkyPort, and attach to the drone 

SkyPort by aligning the white dot on the LiAir V SkyPort tƻ ǘƘŜ ǊŜŘ Řƻǘ ƻƴ ǘƘŜ ŘǊƻƴŜΩǎ {ƪȅtƻǊǘΣ 

and twisting until the red dots line up and a faint locking sound is heard. (this is the source of 

power for the LiAir V). 

Attach the GNSS antennas according to the relevant guide, and connect the cables to the 

GNSS ports on the side of the LiAir V. Ensure that the antenna towards the front of the drone 

connects to the port towards the front of the LiAir V, and the antenna towards the back of 

the drone connects to the port towards the back of the LiAir V, as shown in figure 3. 

Turn on the drone (short-press followed by long-press). Then, turn on the LiAir V (short-press 

button, followed by long-press). It will flash red, representing that it is syncing, until turning 

solid red, (normally after a few minutes). Please note the IMU (linked to GNSS) will not sync 

if there is not a clear sky-view. 

https://www.youtube.com/watch?v=x-aMeqiDuQw
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Figure 3: Correct installation of LiAir V antennas. Please note the M210 mounting kit is not 

shown in this image but is required for flight with the LiAir V. 

4.3. Base station setup 

Please note, the data cannot be processed without data from a base station, for which the 

base station must have been collecting data during the whole time the LiAir V was recording 

data. 

4.3.1. Background 

The GVI base station may be used alone, however the absolute accuracy of the point cloud is 

likely to be several metres inaccurate. This is acceptable if absolute accuracy is not important, 

the relative accuracy of the point cloud will still be high; it will just not be accurately placed 

in a world/regional coordinate reference system (CRS). If wanting to join point clouds from 

multiple flights where the GVI base station is set up at the exact same location, and the base 

ǎǘŀǘƛƻƴ ƭƻŎŀǘƛƻƴ ƘŀǎƴΩǘ ōŜŜƴ ƛƴŘŜǇŜƴŘŜƴǘƭȅ ƳŜŀǎǳǊŜŘΣ ǘƘŜ ǳǎŜǊ Ŏŀƴ ŎŀǊǊȅ ƻǳǘ ǘƘŜ ǎǘŜǇǎ 

described in section 3.2.1, to ensure accurate alignment of point clouds. If doing so, the user 

should place a marker on the ground, e.g. a survey nail or wooden stake with a cross on the 

top, and precisely measure the antenna height, to ensure the base station is in the same 

location if returning on another occasion (or to apply a correction if the height is not the same) 

(see section 1.2.6). 

For improved absolute accuracy, it is recommended to position the GVI base station over a 

known point (a point that has previously been accurately measured e.g. by a survey-grade 

base station), or by solely using a survey-grade base station (if a RINEX file can be exported*). 



© Copyright 2021 
 

11 

 

A detailed guide for this setup is available in the GVI KnowledgeBase, as mentioned in 

section 1.2.6. 

ThŜ ǳǎŜǊ Ŏŀƴ ŀƭǎƻ ǳǎŜ bŜǘǿƻǊƪ w¢Y ǘƻ ŎƻǊǊŜŎǘ ǘƘŜ ǊƻǾŜǊΩǎ Ǉƻǎƛǘƛƻƴ ŦǊƻƳ ŀ ōŀǎŜ ǎǘŀǘƛƻƴ 

managed by a base station service provider, e.g., SAPOS in Germany. SAPOS manages a 

network of base stations across Germany. The user can register with SAPOS online (with the 

relevant Bundesland), and then download the RINEX data from a chosen base station at the 

time of the flight. This means, no local base station is required.  However, the user should be 

aware of distance-ōŀǎŜŘ ŜǊǊƻǊΣ ƛΦŜΦΣ ƻƴŎŜ ǘƘŜ ōŀǎŜ ǎǘŀǘƛƻƴΩǎ ŘƛǎǘŀƴŎe from the rover exceeds 

around 10 km, accuracy starts to decline. If there is no base station located nearby (see map 

on SAPOS website), the user can use a virtual reference station (VRS), which can be 

downloaded as RINEX data just like the real base station data. The user must only additionally 

enter the coordinates of the desired location of the VRS, i.e. nearby to the rover. 

If the camera module is installed and the user plans to use photogrammetry to create a point 

cloud with LiMapper, the user can place ground control points (GCPs) (targets visible from the 

drone) around the survey area. These should be accurately measured, e.g., by RTK, which 

would then be used to measure and improve the accuracy of the point cloud in LiMapper. If 

not using the camera, GCPs can still be measured around the survey area. However, targets 

ǿƻƴΩǘ ƴŜŜŘ ǘƻ ōŜ ǇƭŀŎŜŘ ŘƻǿƴΦ ¢ƘŜ ƻōǎŜǊǾŜŘ ŎƻƻǊŘƛƴŀǘŜǎ Ŏŀƴ ōŜ ǳǎŜŘ ƛƴ Ǉƻǎǘ-processing to 

measure the offset of the classified ground points in the point cloud. 

*RINEX is the international standard file type for GNSS positional data. 

4.3.2. Setup 

To set up the GVI base station, connect the antenna to the base station box, and connect the 

DJI battery to the box. Ideally, place the antenna on a tripod over the known point, and 

measure the height above the point, using the guide written on the antenna to calculate the 

distance to the phase centre. If not placed over a known point, on a tripod would still be best, 

but on the ground would also work, albeit with lower accuracy, as long as there is a clear sky 

view and not any objects or structures nearby. 

Turn on the battery and wait for the flashing orange light on the box to turn solid, which 

ǊŜǇǊŜǎŜƴǘǎ ŀ Ŏƻƴǘƛƴǳƻǳǎ ǎŀǘŜƭƭƛǘŜ ŎƻƴƴŜŎǘƛƻƴΣ ŀƴŘ ǇǊŜǎǎ ǘƘŜ ōƭǳŜ ΨǊŜŎƻǊŘΩ ōǳǘǘƻƴ ŦƻǊ м-2 

seconds to start recording data (the blue light will turn on). Do not move or disturb the 

antenna until turning off data record.  

4.4. LiAcquire Web 

To monitor the LiAir V status and adjust parameters for the project, attach a computer with 

the ethernet to LEMO cable (can be done before sync is complete). If connecting to a 

computer for the first time, find the ethernet connection in the Windows Control Panel under 
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άbŜǘǿƻǊƪ /ƻƴƴŜŎǘƛƻƴǎέΦ ¦ƴŘŜǊ ǇǊƻǇŜǊǘƛŜǎΣ ŎƭƛŎƪ ƻƴ άLƴǘŜǊƴŜǘ tǊƻǘƻŎƻƭ ±ŜǊǎƛƻƴ п 

όǘŎǇκƛǇǾпύέ ŀƴŘ ŜƴǘŜǊ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ŘŜǘŀƛls, as shown in figure 4. 

IP address: 192.168.1.66 

Subnet mask: 255.255.255.0 

Default gateway: 192.168.1.1 

 

Figure 4: Details required for ethernet connection to LiAir V. 

{ŜŀǊŎƘ ŦƻǊ άмфнΦмсуΦмΦууέ ƻƴ ŀ ǿŜō ōǊƻǿǎŜǊΣ ŜΦƎΦ /ƘǊƻƳŜΦ ¢Ƙƛǎ ǿƛƭƭ ƭŀǳƴŎƘ [ƛ!ŎǉǳƛǊŜ ²ŜōΦ Lƴ 

the pop-ǳǇ ǿƛƴŘƻǿΣ ŜƴǘŜǊ ǳǎŜǊƴŀƳŜΥ άǊƻƻǘέΣ ŀƴŘ ǇŀǎǎǿƻǊŘΥ άууууууέ όс ŜƛƎƘǘǎύΦ IŜǊŜΣ ǳǎŜǊǎ 

can see the status of the LiAir V: the sync status of the GNSS (includes IMU), Lidar, Camera 

and Project. Additionally, the user can change camera settings and change parameters of the 

flight in control mode. The options here determine when data will be recorded. In speed 

mode it is once a certain speed is reached, in height mode when a certain height is reached, 

in flight mode data acquisition is triggered via flight control, and in fast mode the data records 

immediately. 

In LiAcquire the user can also upload an alternative calibration file under calibrate, for 

example, if the user has switched the model of drone, and a new calibration file has been 

requested from Epotronic. 
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4.5. Flight execution 

Once the flight plan is complete and checked by running simulations (possible in UgCS), the 

user can upload the route to the remote controller of the drone, where it will be ready to 

execute. Please refer to the UgCS guide as previously mentioned, to ensure all the correct 

methods and checks have been undertaken. 

Wait for the IMU and Lidar (and camera if used) to sync: shown as a solid blue light on the 

[ƛ!ƛǊ ±Σ ŀƴŘ άǊŜŀŘȅέ ƻƴ [ƛ!ŎǉǳƛǊŜΦ ¢ƘŜƴ Řŀǘŀ ǊŜŎƻǊŘ Ŏŀƴ ōŜƎƛƴ ōȅ ǎƘƻǊǘ-pressing the button on 

ǘƘŜ [ƛ!ƛǊ ±Σ ƻǊ ǇǊŜǎǎƛƴƎ άǎǘŀǊǘ ǇǊƻƧŜŎǘέ ƻƴ [ƛ!ŎǉǳƛǊŜΦ ¢ƘŜ άǊŜŎƻǊŘέ ƭƛƎƘǘ ƻƴ ǘƘŜ [ƛ!ƛǊ ± ǿƛƭƭ ǘǳǊƴ 

ǎƻƭƛŘ ōƭǳŜΣ ŀƴŘ ǘƘŜ ǇǊƻƧŜŎǘ άŎŀǇǘǳǊŜ ǘƛƳŜέ ǿƛƭƭ ōŜƎin counting on LiAcquire. 

Disconnect computer when ready (can be done at any time pre-flight). Please note, a 

computer connection is not required for each flight, the LiAir V will remember the chosen 

parameters for future flights without reconnection. 

Wait for 5 minutes before starting the flight, and launch the pre-prepared flight from the 

remote controller. (This is generally as simple as pressing start once the flight plan has been 

uploaded and positioned correctly). Some manual control may be required or preferred, e.g., 

landing or figure-of-eight manoeuvres. 

Once the mission is complete and the drone has landed, wait for another 5 minutes. Then 

data collection can be stopped by short-pressing the button on the LiAir V, or by reconnecting 

the computer and doing so through LiAcquire. Turn off the LiAir V by short-press followed by 

long-press, and turn off the drone in the same way. Alternatively, the LiAir V can be left on if 

data acquisition can be made immediately (next step). 

Stop data collection on the base station by pressing the record button for 1-2 seconds. The 

blue light will turn off. Power off the battery and disconnect. 

5. Data acquisition and processing workflow 

5.1. Data acquisition 

Power up the LiAir V (will have to be mounted to powered-on drone) and attach the ethernet 

ŎŀōƭŜ ŦǊƻƳ ǘƘŜ [ƛ!ƛǊ ± ǘƻ ŀ ŎƻƳǇǳǘŜǊΦ hƴ ŦƛƭŜ ŜȄǇƭƻǊŜǊΣ ǘȅǇŜ ά\ \ 192.168.1.88έ ƻƴ ǘƘŜ ǎŜŀǊŎƘ 

ōŀǊΦ ¢Ƙƛǎ ǿƛƭƭ ƭƻŎŀǘŜ ǘƘŜ [ƛ!ƛǊ ±Ωǎ {5 ŎŀǊŘΦ [ƻŎŀǘŜ ǘƘŜ ǇǊƻƧŜŎǘ ŦƻƭŘŜǊ όƴŀƳŜŘ ōȅ ȅȅȅȅ-mm-dd-

hh-mm-ǎǎ ŎƻƴǾŜƴǘƛƻƴύ ŀƴŘ ŎƻǇȅ ƛǘ ǘƻ ǘƘŜ ŎƻƳǇǳǘŜǊΩǎ ŘǊƛǾŜΦ  
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5.2. LiMapper 

LiMapper is used for processing images. This software is more simple in its functions, but 

remains powerful. (It is not truly post-processing). 

¶ Generate DEM/DSM and orthomosaic. This is the main function of the software. By 

generating a point cloud from the georeferenced images, an orthomosaic can be 

generated (a map-like photograph of the survey are), and a DEM or DSM can also be 

generated.  

¶ Control points and checkpoints. Control points can be added and marked for improved 

absolute accuracy. Checkpoints can be included to measure absolute accuracy. 

6. Final remarks 

This guide has hopefully provided the user with an overview of the workflow required to setup 

the LiAir V, collect data, and undertake pre-processing. Additionally, the user should have 

gained knowledge about where they can find additional resources that can provide extra 

detail on the workflow, and instructions on post-processing. We wish you luck with your LiAir 

V and hope to provide for you again soon. 
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Appendix 

GVI LiGeoreference Quality Report Guide 

This section provides brief details about each section of the trajectory report which can be 

generated in LiGeoreference. 

Trajectory Report 

The graphs in the trajectory report show various variables on the Y axis against GPS time on 

the x axis. The time will begin and end at when either the base station or the rover record 

data. The numbers on the scale refer to the seconds of the week (starting from Sunday at 

00:00 (UTC)) that the data was recorded.  

1. Satellite links 

This shows the number of satellites that the rover (the LiAirV) was linked to during the data 

record. The colour represents whether the number is considered good, acceptable, or too few, 

with regard to error, as shown in the key. 
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2. Float or Fixed Ambiguity 

The status (fixed or float) of ambiguities. 
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3. Dilution of precision (DOP) 

The DOP is an index that estimates positional quality related to the geometry of linked 

satellites to the rover. Data received from satellites that are well-spread out in the sky provide 

better positional quality than from satellites that are close together, as shown in figure 3.1. 

The horizontal DOP (HDOP) and vertical DOP (VDOP) calculate the positional quality in the 

horizontal axis and vertical axis, respectively. The positional DOP (PDOP) measures the overall 

positional quality in 3D space. Lower index scores indicate better positional quality. 

 

 

Figure A1: Geometry of DOP (NPTEL [Online]).  
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4. Data Coverage 

The data coverage plot simply shows whether or not the Base station, IMU, and remote, were 

recording data. If there are any gaps in coverage, then the point cloud is likely to be too low 

quality to use. 
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5. Estimated Attitude accuracy 

Attitude is the orientation of the rover with respect to a static reference frame, i.e., the 

estimate of pitch, roll and yaw (heading) of the LiAirV, like shown in figure 5.1. The accurate 

estimation of attitude is vital for determining the coordinates of each point in the point cloud. 

Therefore, low attitude accuracy would indicate low quality of the point cloud. The accuracy 

is measured in arcminutes, which is a measure of angular error, rather than linear error. The 

higher heading error seen towards the beginning and end of the graph represents when the 

LiAirV was stationary on the ground, so is not a significant cause of concern. 

 

 

Figure A2: Roll, pitch and yaw of a vehicle (in this case the LiAirV). (Touring Machine 

Company [Online]).  
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6. Positional Accuracy 

The positional accuracy plot shows the estimated accuracy of the positioning of the rover 

throughout the flight in metres. The estimates are divided into error in the east axis, the north 

axis and in height. This does not provide the final accuracy of the point cloud, as this is also 

influenced by laser ranging error, IMU error etc. However, it indicates whether any high error 

in the point cloud is sourced from low positional accuracy. 
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7. Velocity accuracy 

Similar to the positional accuracy plot, this plots the accuracy of the velocity estimate of the 

rover during the flight in metres per second (m/s), for east, north and in height, e.g., the 

estimated error from the true velocity in m/s. 

 

 

8. Position Seperator 
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9. Attitude Seperator 

 

10. Height profile 

The height profile simply shows the height of the rover during the flight. The 5-minute wait 

before and after the flight are clearly visible (this would be a good independent check). The 

ƘŜƛƎƘǘ ƛǎ ǾŀǊƛŀōƭŜ ŘǳǊƛƴƎ ǘƘŜ ŦƭƛƎƘǘ ŀǎ ǘƘŜ ŘǊƻƴŜ ŦƭƛŜǎ ŀǘ ΨȄΩ Ƴ όŘŜǘermined by user) above the 

ground, so adjusts its ellipsoidal height depending on the terrain. The height is presented as 

ellipsoidal height in reference to WGS84. 

 

 


