
The study demonstrates the efficacy of a combined approach involving Esri CityEngine and ArcGIS 
Pro in establishing a systematic, user-friendly pipeline for generating LOD2 (Level of Detail 2) 
models with minimal expertise in the GIS domain. The pipeline automates the calculation of param-
eters such as eave height, ridge height, and various roof types, producing a feature layer usable 
within CityEngine for automatic LOD2 model generation.

The results shows the successful creation of LOD2 models for study areas while facilitating a 
streamlined pipeline that conceals workflow complexities from users. The generated pipeline offers 
comprehensive guidance for users, spanning from data collection to final accuracy assessment. 
The generated CGA script support modelling 15 roof forms that are most common in Czechia.
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Urban settings bring unique problems and possibilities for efficient 
urban planning. However, traditional two-dimensional representations 
frequently fail to capture the complexities of three-dimensional 
systems, reducing the accuracy needed for informed decision-making. 

Although 3D modelling softwares allow making LOD2 models it is often 
take a lot of time and manhours to adopt this process for entire cities. 
This limitation not only delays project timelines and escalates costs but 
also hampers scalability.

2. SOLUTION
Esri CityEngine provides a potential solution for creating reusable CGA 
scripts. This research will introduce a systematic pipeline so that users 
can easily follow the procedure and generate LOD2 models of cities 
with minimal manual work. The results of the work will enrich the multi-
disciplinary fields of Geographic Information Systems (GIS).
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The main goal of this project was to provide a systematic process for automatically generating LOD2 build-
ings in the city of Olomouc. This work established the feasibility and efficacy of the approach for autono-
mously producing LOD2 buildings in Olomouc. The objectives were met by devising a methodical strategy, 
writing reusable CGI scripts, and evaluating the correctness of created 3D roof models. 

This research marks a significant milestone in the field of urban modeling and analysis, providing a robust 
and adaptable methodology for generating LOD2 buildings in Olomouc and beyond. By leveraging 
advanced GIS technologies and computational tools, this study has not only addressed current challenges 
in building generation but has also paved the way for future advancements in the field.

The classification performance varies across different roof types and 
regions. While the model demonstrates high accuracy in identifying 
certain roof types such as Flat and Gable in the Residential and Rural 
regions, it struggles with accurate classification of Hip roofs, particular-
ly in the City Center region. Shed roofs generally exhibit moderate 
accuracy across all regions, indicating room for improvement in the 
model's ability to classify this roof type accurately.

Eleva�on raster was extracted 
from LiDAR point cloud.

1. DATA EXTRACTION
NDSM

RIDGE 3. CALCULATE RIDGE
“Zonal Sta�s�cs as a Table” 
tool was used.

EAVE

2. CALCULATE EAVE
The model employs the “Zonal 
Sta�s�cs as a Table” as primary 
tool to generate eave height. 
Zone is defined by a buffer from 

the building footprint edge 

ROOF
TYPES4. CLASSIFY ROOFS

This classifica�on is done by 
analyzing the distribu�on of roof 
pixels in different direc�ons with 

“Flow direc�on” analysis tool. 

City
Engine

5. CGA SCRIPTING
Esri CityEngine provides CGA 
syntax for 4 main types of 
roofs. Other roof types can be 
adopted by a combined 
approach.

Esri
tasks

6. BUILD PIPELINE6. BUILD PIPELINE6. BUILD PIPELINE6. BUILD PIPELINE
ArcGIS Pro offers the ability to 
create tasks, giving users a 
streamlined and convenient 
approach to automate work-
flows and execute repe��ve 
ac�vi�es quickly. This helped 
to hide the complexity of the 

overall approch from users.

1. 0.25m buffer from 
both sides

2. 0.5m inward buffer 

Consider en�re building 
footprint when calcula�ng 
ridge height. Sta�s�cal meth-
ods: mean, median, percen-

Input data: Building 
footprint, NDSM

Input data: LiDAR point 
cloud .las dataset

Input data: Building 
footprint, NDSM

Pixel percentages in 8 direc�ons

           N                     N                      N
Input data: Direc�onal 
pixel percentage, roof 
slope

Task

Designer

Task group

Task Descrip�on

Task item name

ShedRoof(Index) -->
 roofShed(15) 
GableRoof(Index) -->
 roofGable(45,0,0,0,0)
HipRoof -->
 roofHip(45)
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