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Abstract 

This study was aimed at developing a building 

information modeling (BIM) process logger that can 

capture modeling process information as an event 

log file. BIM log mining is a research area that 

focuses on utilizing a massive amount of data created 

from BIM software usage. Several studies have 

monitored, analyzed, improved, and predicted 

modeling process based on BIM log mining. 

However, the BIM logs recorded using current BIM 

authoring tools do not offer explicit information 

about modeling commands and object-related 

parameters. The BIM logger proposed in the current 

work was developed using the application 

programming interface (API) of BIM authoring 

software to create an enhanced log file that can 

represent the modeling process. The reproducibility 

of the modeling process in the log file created using 

the developed logger was evaluated via quantitative 

and qualitative methods. 
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1 Introduction 

With a massive volume of data created from 

digitalized industry platforms, a data analysis strategy 

that utilizes the data to monitor, analyze, improve, and 

optimize a process is currently in the limelight [1]. 

Building information modeling (BIM) has become an 

operational core of the architectural, engineering, and 

construction (AEC) industries, working as the 

digitalized platform of the industry. The growing 

utilization of BIM applications has resulted in the 

accumulation of a massive volume of computer-

generated data regarding the process [2]. One type of 

such data is BIM logs. BIM logs automatically record 

BIM usage data in a BIM authoring tool.  

BIM log mining is a young discipline in a research 

area that focuses on utilizing the event logs created from 

the BIM usage process. Extensive research has been 

conducted to perform BIM log mining for various 

purposes, such as design pattern analysis, design 

productivity analysis, social network analysis, modeling 

process visualization, and modeling command 

prediction.  

The data maturity of BIM logs, however, has not 

been questioned in most previous research [3–11], even 

though it very much affects the results of analyses in 

event log mining. The quality of an event log varies 

according to the purpose of the analysis [12]. For 

reliable and precise modeling process analysis, the 

modeling information in BIM event logs needs to be 

self-descriptive to the level at which it can reproduce 

the process [1]. During a literature review, we verified 

that the modeling process data created in the current 

BIM log file is not explicit enough to reproduce the 

modeling process for process analysis [13]. In this 

regard, we focused on increasing the process 

reproducibility of the modeling log using a custom-

developed BIM logger. 

In this paper, we propose a BIM logger to create a 

modeling log that can reproduce the modeling process 

with the log, itself. In the next section, previous research 

on BIM log mining and its data usage is reviewed. In 

the third section, the research method used in this study 

is described. In the fourth section, the development 

sequence and algorithm of the modeling logger are 

explained. In the fifth section, the reproducibility of the 

log created from the logger is evaluated. Section 6 

concludes the paper, along with its contributions, 

limitations, and future research. 
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2 Literature Review 

Parametric modeling is a process that enables 

designers to translate and embed domain knowledge 

about original modeling processes as geometric 

expressions that can automatically generate modeled 

objects in modifiable form [14]. Designers can 

manipulate parametrically modeled objects during or 

after a modeling process by modulating geometrical 

attributes and relationships between objects [15]. 

Parametric modeling is distinguished from BIM logs in 

that it is implemented on the basis of a designer’s 

knowledge of the modeling process. Conversely, BIM 

log files record each and every process during modeling 

process.  

Recently, several researchers have made efforts to 

utilize BIM logs to solve issues during the design phase. 

Yarmohammadi et al. proposed a BIM log mining 

method to attain insights into the design process [2][13] 

by analyzing Revit journal files and BIM log files 

provided by Revit from Autodesk [16]. 

 Zhang et al. proposed methods to evaluate the 

modeling productivity of project participants by 

analyzing the design patterns retrieved from the Patricia 

tree structure [4]. Pan et al. conducted research on 

design productivity analysis by identifying implicit 

command execution patterns from BIM logs using the 

Efficient Fuzzy Kohonen Clustering Network (EFKCN) 

algorithm [6] and the Adaptive Efficient Fuzzy 

Kohonen Clustering Network (AEFKCN) [9].  

An analysis of collaborations among designers and 

the relationships between collaborative` characteristics 

using a social network analysis was another research 

topic suggested by Zhang and Ashuri [3], and Pan et al. 

[10].  

Modeling command prediction was the most recent 

research topic in BIM log mining. It was conducted with 

the application of recent deep learning techniques, such 

as the long short-term memory neural network (LSTM 

NN) and recurrent neural network (RNN) by Pan et al. 

[7] [8].  

In all previous research reviewed, the Autodesk 

Revit journal file was the only source of the analysis. As 

shown in ‘Figure 1’, a command executed on the Revit 

system is specified by the type of general command, 

event, and specific command. General command 

explains how an activity is executed in the system. 

Event explains whether the command is creating, 

deleting, or modifying an object. Specific command 

discriminates a command from other commands by a 

given identifier (ID). From the example, however, the 

geometric attributes of the modeled object, thickness, or 

height of the wall, in this case, cannot be verified. 

Moreover, the object affected by the activity is not 

specified in the example. The modeling information 

provided by the Autodesk Revit journal is not 

sufficiently specific to reproduce the whole modeling 

process. 

Further reinforcement of information about 

modeling commands and modeled object attributes is 

required to reproduce an already-created model. With 

sufficient modeling information that can reproduce 

modeling processes and results, the accuracy and 

reliability of BIM log mining results can be highly 

increased. The objective of the study is to enhance the 

modeling information in the BIM log to where the 

representation of the original modeling process is 

possible.  

3 Research Method  

The research method of this paper comprises two 

steps, as illustrated in ‘Figure 2’:  

1. Development of the BIM logger to enhance the 

modeling information described in Section 4.  

2. Evaluation of the enhanced log described in Section 

5. 

The development of the BIM logger consists of two 

phases, including real-time logging and capturing the 

object information. Through the two phases, the 

modeling process logger is developed. The details of 

each phase of the development are explained in the next 

section. 

In the evaluation section, the enhanced log created 

from the logger is evaluated. The goal of BIM log 

enhancement in this study was set to the level at which 

repeating the original modeling process is possible. To 

validate the equality of the process between the original 

modeling result and the represented modeling result, the 

equality of the modeling process is defined. A standard 

to evaluate the reproducibility of the modeling process 

is introduced in Section 4. 

 

Figure 1. Example of the Revit journal file 
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4 Development of a BIM Logger  

Rhinoceros (Rhino, for short) [17] is a widely used 

software for architectural designers in the early stages of 

the design process. This study used Rhino and 

Grasshopper—a visual programming module of 

Rhino—to develop a BIM logger with enhanced 

modeling information.  

To conduct event log mining, the activity, timestamp, 

and case ID are required [1]. Activity in the event log 

specifies which activity has taken place. A timestamp 

records the precise time of each activity. A case ID is a 

numeric identifier assigned to a unique case. 

In the case of modeling event log mining, activity is 

the modeling-related command. The timestamp is the 

record of the time when a modeling command is 

executed. Case ID is defined by the globally unique 

identifier (GUID) of each modeled object. The 

following subsections describe how these information 

items were recorded.  

4.1 Real-Time Logging 

Rhino provides a modeling history that works as a 

user-system communication board. The modeling 

history shows the process of each command execution. 

As shown in ‘Figure 3’, the modeling history of Rhino 

includes a command, subcommand, command options, 

parameters, system message, and result message. The 

modeling history shows the ongoing command after 

“Command:” and reveals the result of the command. 

The user can easily understand the status of the actions 

running on the system. It is also possible for users to 

verify the options and input parameters from the 

modeling history so they can decide which action to 

take. We built an algorithm to extract and record a 

modeling history through the Python-based Rhino API 

[18] while a modeler is creating a design. Grasshopper 

executes the script in real-time and stacks each 

command event. The BIM logger captures commands, 

subcommands, and parameters from the modeling 

history, timestamp, and object information. The BIM 

log can be exported as a comma-separated values (CSV) 

file. More details on an algorithm to capture object 

information are described in the next section.  

4.2 Capturing Object Information 

During the modeling process, a modeled object is 

affected by the modeling command being created, 

deleted, or modified. Thus, object information is core 

information that needs to be clarified to reproduce a 

modeling process based on a BIM log. Nevertheless, 

neither the Rhino modeling history nor the Revit journal 

file includes object data.  

The BIM logger developed in this study captures an 

object’s GUIDs to record objects created or changed 

through a modeling process. Each object in all BIM 

authoring tools, including Rhino, has a GUID to 

discriminate a modeled object from other objects [19].  

To add GUID information to the BIM log, a Python 

script was written. The script identifies the GUID of 

currently modeled objects by comparing the total list of 

GUIDs of modeled objects. The total list of GUIDs is 

recorded based on real-time updates from the Rhino 

system on command execution. If a command creates an 

object, the GUID of the created object will be added to 

the list of GUIDs. The script, therefore, can verify 

which object is either created, deleted, or modified on 

command executions.  

The developed algorithm of enhanced BIM logger is 

presented as pseudocode in ‘Figure 4’.  

 

Figure 2. Research flowchart 

 

Figure 2. Research flow 
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5 Evaluation 

This section describes how the reproducibility of the 

created log was evaluated. Since there is no standard or 

common method to evaluate the reproducibility of a 

model, this study proposes the level of reproducibility 

(LOR) and the intersection of union (IoU) as 
measurements. Section 5.1 describes LOR. Section 5.2 

reports the LOR of the enhanced BIM logger through a 

test case. Section 5.3 compares the modeling 

information included in the existing BIM log and the 

enhanced BIM log. 

5.1 Level of Reproducibility 

This study proposes LOR to quantitatively measure 

the extent to which a model is reproduced from BIM log 

data. The algorithm for calculating the LOR is as 

follows:  

For the 𝑖  𝑡ℎ  object (𝑜𝑖 ) from the original modeling 

process, if the object 𝑜𝑖  exists in the represented 
model, the value of a variable 𝑋𝑖  is 1 and otherwise 0.  

Additionally, IoU is used to measure the 
geometrical similarity between an original object 
and a reproduced object. IoU is a commonly used 
metric for measuring the overlap between two 
bounding boxes or masks by calculating the intersected 

area divided by the unified area of the boxes or masks. 

This study used the volume of the intersection and 

union of the object’s volume instead of the area, (see 

Equation (1)). After the 𝑖  𝑡ℎ IoU (𝐼𝑜𝑈𝑖) is calculated, the 

LOR of the model total sum can be calculated, (see 

Equation (2)). 

 
Figure 3. A modeling process and the modeling history of the process 
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𝐼𝑜𝑈𝑖  =  𝑉𝐼𝑛𝑡𝑒𝑟𝑖

 / 𝑉𝑈𝑛𝑖𝑖
 (1) 

𝐿𝑂𝑅 =
∑ 𝑋𝑖

𝑖
𝑛=1 ∗ 𝐼𝑜𝑈𝑖

𝑖
∗ 100 (%) 

 

(2) 

5.2 Evaluation of Model Reproducibility 

For comparison, the Barcelona Pavilion, designed by 

Mies van der Rohe, was modeled. A total of 288 

instances of commands and subcommands were used, 

including Polyline, Box, Cylinder, Boolean Difference, 

Extrude, Cap, SelLast, and Delete. As shown in ‘Figure 

5’, the original modeling process created 27 modeled 

objects. The modeling process was represented based on 

the enhanced log from the logger developed in the 

previous section through execution of modeling 

command by code. Among 27 modeled objects, the 

reproduced model included 24 model objects with 21 

correctly created model objects and three incorrectly 

created model objects. The modeling process 

reproducibility of the enhanced log shows 64.08% LOR 

with an average of 0.98 𝐼𝑜𝑈𝑖.  

5.3 Comparison of Log-Containing 

Information 

 ‘Table 1’ shows modeling information included in 

the Revit journal file. Although the file stores data on 

 
Figure 4. Pseudo code of the modeling logger 
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modeling commands, it does not sufficiently represent 

the modeling process because it lacks a discrimination 

of commands. For example, it is impossible to examine 

differences between commands if there is a command 

that creates a wall that is two meters long and one that 

creates a wall that is three meters long. In addition, 

because an object ID or attribute is missing, the file is 

unsuitable for specifying which modeled object is 

affected by command execution. Meanwhile, ‘Table 2’ 

indicates that the modeling information, including 

GUID, commands, command orders for subcommand 

discrimination, and parameters, is enhanced. With 

GUID included in the enhanced log file, the object 

instance of a modeling command can be specified. The 

Revit journal file and enhanced modeling log both 

provide the names of commands, but the enhanced 

modeling log provides the explicit parameters included 

in commands. For example, if a command intended to 

create a box from a width, a depth, and a height is 

recorded by the enhanced modeling logger, the log 

created from the process will not only record the box 

creating the ‘Command’ and ‘GUID’ of the created box 

but also record the width, depth, and height as 

‘Parameter’ in separate event logs marked as the same 

command by ‘Command Order’. An enhanced modeling 

log therefore provides more explicit data about the 

modeling process than that generated by an ordinary 

BIM log file. 

6 Conclusion 

Current BIM logs do not include sufficient data to 

reproduce a modeling process. This study proposed a 

BIM logger that could reproduce a modeling process. 

Enhanced modeling logs from the BIM logger include 

specified modeling data. The enhanced log is eligible 

for reproducing the original modeling process at a 

reasonable level, as shown in the evaluation section.  

This study contributes to the body of knowledge by 

presenting a BIM logger that creates an enhanced log 

that can reduce the gap between real-life modeling 

processes and logged modeling processes. The 

enhanced log, which provides specific modeling 

information, can be used as a source of future BIM 

mining research to attain more reliable and meaningful 

results. 

The results of this study demonstrated the possibility 

of reproducing a BIM model from a BIM log, which 

cannot be implemented using current BIM logs. 

However, this study is limited in that the proposed 

method was examined only on the basis of a small test 

case. The reproducibility of a model should be tested 

through full-scale projects to demonstrate the 

practicality of the proposed method.  

 

Figure 5. Comparison of the original model and 

the represented model 
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Even though the aim of developing an enhanced 

BIM logger is to attain a more reliable result from BIM 

log mining, the application of enhanced logs was not 

examined in this study. Future research can involve the 

application of enhanced logs in tasks such as the 

analysis or prediction of modeling processes. In 

addition, a more comprehensive BIM logger can be 

developed to collect not only geometric attributes but 

also non-modeling events and non-geometric features.  
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