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1. Lidargrammetry ςgenesis

Atturaif Project, Ad-Diriyyah, Riyad, Saudi Arabia, 2006/2007 
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Majek K., RzoncaA., 2016- Lidarometryasa Variant
of Integration of Photogrammetric and Laser
ScanningData (Lidarometria jako wariant integracji
danych fotogrametrycznych oraz skaningowych),
MAM 2016nr 08, s. 268-273
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PyLiGramresearch tool since 2022

with Mariusz Twardowski, PhD Eng.

1. Lidargrammetry + pixel-point idea
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2. Vertical accuracy enhancement of LiDAR data

Rzonca A., Twardowski M., 2022, The lidargrammetricmodel deformation method for altimetric UAV-ALS 

data enhancement, Remote Sensing τ2022 τvol. 14 iss. 24 art. no. 6391, s. 1-17
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Rzonca A., Twardowski M., 2022, The lidargrammetricmodel deformation method for altimetric UAV-ALS 
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3. Vertical and horizontal accuracy enhancement of LiDAR data 

Rzonca A., Twardowski M., One-step enhancement method of data registration based on the 
lidargrammetric approach; in review; 
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3. Vertical and horizontal accuracy enhancement of LiDAR data 

Rzonca A., Twardowski M., One-step enhancement method of data registration based on the 
lidargrammetric approach; in review; 
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Phase 1 Phase 2
UNIQUE LIDAR POINT IDENTIFIER
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Phase 1 Phase 2

3. Vertical and horizontal accuracy enhancement of LiDAR data 

Rzonca A., Twardowski M., One-step enhancement method of data registration based on the 
lidargrammetric approach; in review; 

UNIQUE LIDAR POINT IDENTIFIER
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3. Vertical and horizontal accuracy enhancement of LiDAR data 

tŀǊƎƛŜƱŀK., Rzonca A., Twardowski M., 2023, The utilization of synthetic and semisynthetic point clouds and 
images for testing novel approaches for correcting lidar, The International Archives of the Photogrammetry, 
Remote Sensing and Spatial Information Sciences. τ2023 τvol. 48-1/W3-2023, s. 145ς151

Rzonca A., Twardowski M., One-step enhancement method of data registration based on the lidargrammetric
approach; in review; 

G. a) synthetic data (Biskupicetest field)

b) semisynthetic data 

(Krakow Center test field)

c)           real data(Wola Batorskatest field)
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3. Vertical and horizontal accuracy enhancement of LiDAR data 

Rzonca A., Twardowski M., One-step enhancement method of data registration based on the 
lidargrammetric approach; in review; 

Forward

Back
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3. Vertical and horizontal accuracy enhancement of LiDAR data 

Rzonca A., Twardowski M., One-step enhancement method of data registration based on the 
lidargrammetric approach; in review; 

Forward

Back
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3. Vertical and horizontal accuracy enhancement of LiDAR data 

Rzonca A., Twardowski M., One-step enhancement method of data registration based on the 
lidargrammetric approach; in review; 

Forward

Back
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Data Processing

RMSE MAX VALUES

X [m] Y [m] Z [m] XY [m] XYZ [m] X [m] Y [m] Z [m] XY [m] XYZ [m]

Synthetic

Before 0,267 0,263 0,359 0,377 0,522 0,648 0,637 1,083 1,017 1,636

After 0,007 0,010 0,022 0,012 0,026 0,057 0,069 0,174 0,111 0,223

Semi-synthetic

Before 0,304 0,314 0,343 0,438 0,560 0,454 0,536 0,515 0,692 0,910

After 0,014 0,035 0,026 0,038 0,046 0,053 0,076 0,070 0,162 0,196

Real

Before 0,252 0,241 0,322 0,355 0,480 0,543 0,482 0,608 0,609 0,934

After 0,002 0,004 0,003 0,004 0,005 0,004 0,01 0,009 0,011 0,014

3. Vertical and horizontal accuracy enhancement of LiDAR data 

Rzonca A., Twardowski M., One-step enhancement method of data registration based on the 
lidargrammetric approach; in review; 

Results:
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PROCESSING METHOD

SQUARES OF MEAN DIRRERENCES

dX

[m]

dY

[m]

dZ

[m]

dXY

[m]

dXYZ

[m]

TerraScan/ TerraMatch 0,062 0,038 0,028 0,073 0,078

PyLiGramPhaseone 0,077 0,074 0,083 0,107 0,136

PyLiGramDensified 0,098 0,103 0,075 0,143 0,161

Loosdorf: density 25cm

3. Vertical and horizontal accuracy enhancement of LiDAR data 

Rzonca A., Twardowski M., One-step enhancement method of data registration based on the 
lidargrammetric approach; in review; 

TerraMatch comparision
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1. Genesis: Stereoplottingof LiDAR data

2. Vertical accuracy enhancement of LiDAR data

3. Vertical and horizontal accuracy enhancement of LiDAR data

4. Vertical and horizontal accuracy enhancement of LiDAR and RGB/CIR data:

4.1. Co-matching 

4.2. Co-adjustment
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4. Vertical and horizontal accuracy enhancement of LiDAR and RGB/CIR data
4.1. Co-matching
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YǊŀƪƽǿ testfield
GSD=15cm ; density 10cm
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http://www.agh.edu.pl/


27

YǊŀƪƽǿ testfield
GSD=15cm ; density 10cm
Intensity

4. Vertical and horizontal accuracy enhancement of LiDAR and RGB/CIR data
4.1. Co-matching
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Loosdorftestfield
GSD=7,4cm;  density 3cm
NIR

4. Vertical and horizontal accuracy enhancement of LiDAR and RGB/CIR data
4.1. Co-matching
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Test Loosdorf
GSD=7,4cm;  ƎťǎǘƻǏŏ
3cm
NIR

Loosdorftestfield
GSD=7,4cm;  density 3cm
NIR

4. Vertical and horizontal accuracy enhancement of LiDAR and RGB/CIR data
4.1. Co-matching
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4. Vertical and horizontal accuracy enhancement of LiDAR and RGB/CIR data
4.1. Co-matching

Rzonca A., Twardowski M., 2025, PyLiGram ςResearch Application for Lidar Data Processing Based on 

Photogrammetric Methods; Geomatics and Environmental Engineering (in printing)
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Pixel radius:  0px 1px 2px

0,050mm

0,100mm

Pixel size:

0,025mm

4. Vertical and horizontal accuracy enhancement of LiDAR and RGB/CIR data
4.1. Co-matching
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Pixel radius: 1px

0,050mm

Pixelsize:

4. Vertical and horizontal accuracy enhancement of LiDAR and RGB/CIR data
4.1. Co-matching
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4. Vertical and horizontal accuracy enhancement of LiDAR and RGB/CIR data
4.1. Co-matching

Rzonca A, Twardowski M., 2025, Lidargrammetric co-matching and co-adjustment ς

a new method of photogrammetric and LiDAR data integration, EuroCOW 2025, Warszawa
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4. Vertical and horizontal accuracy enhancement of LiDAR and RGB/CIR data
4.1. Co-matching

Rzonca A, Twardowski M., 2025, Lidargrammetric co-matching and co-adjustment ς

a new method of photogrammetric and LiDAR data integration, EuroCOW 2025, Warszawa
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