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a b s t r a c t 

Real-time detection of safe and unsafe behaviours in produc- 

tion facilities is very important to prevent these behaviours 

before they occur. In this context, this study presents a high- 

resolution video-based dataset of safe and unsafe behaviours 

obtained from a closed production facility for use in occu- 

pational accident prevention. The dataset was collected from 

the security cameras of a production facility operating in an 

organised industrial zone in Eskiş ehir, Turkey, in November 

and December 2022, after obtaining the necessary permis- 

sions from company officials and employees. A total of 8 be- 

haviour classes, 4 classes of safe and 4 classes of unsafe be- 

haviours, were identified for the dataset and 691 video clips 

containing these behaviours were obtained. The video clips 

created for the dataset are in MP4 format at 1920 ×1080 pix- 

els and 24 frames per second. In the dataset, the safe be- 

haviour classes are Safe Walkway, Authorized Intervention, 

Closed Panel Cover and Safe Carrying, while the unsafe be- 

haviour classes are Safe Walkway Violation, Unauthorized In- 

tervention, Opened Panel Cover and Carrying Overload with 

Forklift. 
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pecifications Table 

Subject Computer Vision and Pattern Recognition 

Specific subject area Safe and unsafe behaviours in workplaces 

Data format raw 

Type of data Video (.mp4) 

Data collection This dataset is prepared as an original video dataset to be used in deep learning 

models for real-time automatic detection of safe and unsafe behaviours in work 

environments. The work environment videos were collected between 5 November 

2022 and 13 December 2022 from the “Kafaoğlu Metal Plastik Makine San. ve Tic. A.Ş .”

plant in Eskiş ehir, Turkey. The video data was obtained from two different IP cameras 

over a period of 39 days, totalling approximately 40 0 0 h. The IP camera brand is UNV 

and the model is IPC2122CR3-PF40-A. The IP cameras have a resolution of 

1920 × 1080 and can record in Full HD mp4 format at 24 fps using the H.264 codec. 

This video set is divided into two subgroups as safe and unsafe behaviour for both 

understanding the video content and recognising the objects in the video content. 

Data source location Department of Computer Engineering, Faculty of Engineering, Bilecik Seyh Edebali 

University, Bilecik, Turkiye 

Data accessibility Repository name: Mendeley Data [ 1 ] 

Data identification number: 10.17632/xjmtb22pff.1 

Direct URL to data: https://data.mendeley.com/datasets/xjmtb22pff/1 

Related research article Önal, O., & Dandıl, E. (2024). Unsafe-Net: YOLO v4 and ConvLSTM based computer 

vision system for real-time detection of unsafe behaviours in workplace. Multimedia 

Tools and Applications, 1–27. https://doi.org/10.1007/s11042–024–19276–8 

. Value of the Data 

• The dataset presented is useful for training algorithms, including the proposed computer

vision-based methods for detecting and interpreting safe and unsafe movements to prevent

workplace accidents. 

• Researchers working on artificial intelligence, deep learning, computer vision and video un-

derstanding to increase worker productivity and prevent industrial accidents in industrial fa-

cilities can use this dataset of high-resolution videos to train and test their methods. 

• Most occupational health and safety studies are conducted in the construction industry. The

complexity of industrial production sites, the difficulty of collecting data in closed and poorly

illuminated environments, and the legal barriers to obtaining the necessary permits are seen

as solutions. 

• In addition to training workers and employees on health and safety issues, this dataset can

also be used in visual and audible warning processes during monitoring and control of unsafe

and safe behaviours. 

. Background 

In irregular and complex workplaces, careless and dangerous behaviour and failure to use

ppropriate personal protective equipment can lead to occupational accidents. Similarly, when

ules and instructions are not followed in work environments, occupational accidents occur as

 result of unsafe behaviour [ 2 ]. As a result of such incidents, both material and moral damage

nd loss of performance can occur in workplaces [ 3 ]. International Labour Organization (ILO)

stimates that approximately 3 million workers die each year from work-related accidents or

iseases [ 4 ]. It is therefore very important to eliminate, reduce or prevent unsafe behaviours

hat can cause accidents in the workplaces. This situation requires employers to give priority

o workplace safety [ 5 ]. Studies and activities to prevent occupational accidents in production

orkplaces have been carried out for many years [ 6 ]. Although these studies have resulted in a

ignificant reduction in workplace accidents, the loss of life and property can still be devastating

 7 ]. To this end, this dataset has been created because there is still a need to identify and classify

afe and unsafe behaviours in enclosed workplaces where production takes place. 

https://doi.org/10.17632/xjmtb22pff.1
https://data.mendeley.com/datasets/xjmtb22pff/1
https://doi.org/10.1007/s11042-024-19276-8
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3. Data Description 

The proposed video dataset has been developed for use in the fields of computer science,

pattern recognition, deep learning and computer vision, in particular for the detection of dan-

gerous and unsafe behaviours in the workplace, and for the classification and prevention of safe

and unsafe behaviours. New methods and approaches developed using the proposed dataset can

help to reduce the labour and performance costs caused by workplace accidents. It is envisaged

that the proposed dataset will be used for the following activities: 

I. Monitoring and recording safe and unsafe behaviour in the workplace. 

II. Understanding the reasons for dangerous and unsafe behaviour by workers. 

II. Learning from unsafe behaviour and reducing the recurrence of workplace accidents. 

V. Predicting dangerous and unsafe behaviour in the workplace. 

During the creation of the dataset, 4 different unsafe behaviours were identified in the work-

places, namely Safe Walkway Violation, Unauthorized Intervention, Opened Panel Cover and

Carrying Overload with Forklift, which are most common in the working environment, in co-

operation with the factory managers and the occupational safety specialist where the videos

were collected. In addition, 4 safe behaviours, namely Safe Walkway, Authorized Intervention,

Closed Panel Cover and Safe Carrying, were identified for real-time detection, classification and

evaluation in computer vision-based systems. In the study, the class number, behaviour class

and behaviour type information regarding the safe and unsafe behaviour classes are shown in

Table 1 . 

During the creation of the dataset, 39 days of surveillance video were collected from the

company ̓s cameras to identify the safe and unsafe behaviours of workers and employees. Af-

ter the videos were collected, the frames with safe and unsafe behaviours were identified by

experts and video clips of 1–20 s were created. For the dataset, the number of training and

test sets, consisting of video clips of the classes Safe Walkway Violation, Unauthorized Interven-

tion, Opened Panel Cover, Carrying Overload with Forklift, Safe Walkway, Authorized Interven-

tion, Closed Panel Cover and Safe Carrying is given in Table 2 . In the data set there are 566 video
Table 1 

Class number, class of behaviour and behaviour type information for dataset. 

Class number Class of behaviour Behaviour type 

0 Safe Walkway Violation Unsafe 

4 Safe Walkway Safe 

1 Unauthorized Intervention Unsafe 

5 Authorized Intervention Safe 

2 Opened Panel Cover Unsafe 

6 Closed Panel Cover Safe 

3 Carrying Overload with Forklift Unsafe 

7 Safe Carrying Safe 

Table 2 

Number of videos in the training and test set in the dataset consisting of video clips. 

Class of behaviour Number of video clip in training set Number of video clip in test set Total 

Safe Walkway Violation 178 32 210 

Safe Walkway 50 25 75 

Unauthorized Intervention 97 11 108 

Authorized Intervention 23 15 38 

Opened Panel Cover 129 13 142 

Closed Panel Cover 19 13 32 

Carrying Overload with Forklift 48 8 56 

Safe Carrying 22 8 30 

Total 566 125 691 
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Fig. 1. Example frames of safe and unsafe behaviour video clips in the dataset. 
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egments for 8 classes in the training set, while 125 video segments were prepared for 8 classes

n the test set. The dataset consists of 691 videos in total, including the training and test sets. 

Fig. 1 shows sample frames taken from the full camera angle for the classes identified

or the video dataset prepared for the detection of safe and unsafe workplace behaviours.

ig. 1(a) shows a safe behaviour for the Safe Walkway class, which defines walking along the

reen path in the work environment, while Fig. 1(b) shows an unsafe worker behaviour for the

afe Walkway Violation class, walking outside the green path. Fig. 1(c) shows an authorised in-

ervention on the board by a worker wearing a green vest (Authorized Intervention), while 
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Fig. 1(d) shows an unauthorized intervention on the board by a worker without an intervention

vest (Unauthorized Intervention). Similarly, in Fig. 1(e) , safe behaviour occurred for the Closed

Panel Cover class after an intervention on the panel connected to a machine, whereas in Fig. 1(f) ,

on the contrary, unsafe behaviour occurred for the Opened Panel Cover class after an employee

intervention on the panel. Furthermore, in Fig. 1(g) a safe worker behaviour is demonstrated by

carrying 2 blocks or less with a forklift (Safe Carrying), whereas in Fig. 1(h) an example of an

unsafe worker behaviour occurs by carrying 3 blocks or more with a forklift (Carrying Overload

with Forklift). 

Fig. 2 shows an illustration of the folder organisation of the dataset. The dataset, which con-

sists of a total of 691 video clips, is divided into two subfolders, training and test. Each subfolder

contains video clips for a total of 8 classes: Safe Walkway Violation, Unauthorized Intervention,

Opened Panel Cover, Carrying Overload with Forklift, Safe Walkway, Authorized Intervention,

Closed Panel Cover and Safe Carrying. The length of each video clip varies from 1 to 20 s on

average. There may be a single behaviour class in the same video, while some videos consist of

more than one behaviour class. The naming prefix for the video clips in the train (tr) and test

(te) directories in the dataset is classnumber _tr videonumber for the train directory and classnum-

ber _te videonumber for the test directory. For example, the name of the first video clip for the

Safe Walkway Violation class in the train directory is 0_tr1 , while the name of the first video

clip for the same class in the test directory is 0_te1 . This naming convention was applied in the

same way to videos in all classes. 

Table 3 summarises the total number of video clips, the average video duration in seconds,

the longest and shortest clip duration in seconds for the safe and unsafe behaviour classes in

the dataset. 

• For the Safe Walkway Violation class, a total of 210 video clips in mp4 format, including 178

training and 32 test clips, had an average duration of 9.7 s. For this unsafe behaviour class,

the longest clip is 17 s and the shortest clip is 4 s. 

• For Safe Walkway, a safe behaviour class, the average video duration was 9.2 s and there

were 50 video clips for training and 25 video clips for testing. In this class, which has a total

of 75 video clips, the longest clip is 20 s and the shortest is 4 s. 

• The average video duration for the Unauthorized Intervention class is 10.2 s. A total of 108

video clips of unsafe behaviour were created for this class, 97 training and 11 test. In this

class the longest video clip was 20 s and the shortest was 6 s. 

• There are a total of 38 video clips in this class, 23 in the training set and 15 in the test set.

In the Authorized Intervention class, the longest clip is 15 s, while the shortest video is 4 s. 

• The average video duration for the Opened Panel Cover class is 5.8 s. A total of 142 video

clips, 129 training and 13 test, were selected for this unsafe behaviour class. It was observed

that the longest video clip in this unsafe behaviour class was 12 s, while the shortest video

clip was 2 s. 
Table 3 

The total number of video clips, the average video duration in seconds, the longest and shortest clip duration in seconds 

for the safe and unsafe behaviour classes in the dataset. 

Class of behaviour Number of video 

clip in total 

Average video 

duration (s) 

The longest clip 

duration (s) 

The shortest clip 

duration (s) 

Safe Walkway Violation 210 9.7 17 4 

Safe Walkway 75 9.2 20 4 

Unauthorized Intervention 108 10.2 20 6 

Authorized Intervention 38 8.6 15 4 

Opened Panel Cover 142 5.8 12 2 

Closed Panel Cover 32 4.6 10 1 

Carrying Overload with Forklift 56 6.9 13 3 

Safe Carrying 30 7.2 12 2 
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Fig. 2. The structure of dataset folder with train and test sets. 

 

 

 

• The average video duration for the Closed Panel Cover class, which is a safe behaviour class

in the dataset, is 4.6 s. There are 32 video clips in this class, 19 for the training set and 13

for the test set. The longest video clip in the class has a duration of 10 s, while the shortest

video has a duration of 1 second. 
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• The average video duration for Carrying Overload with Forklift, another unsafe behaviour

class, is 6.9 s. In this class, there are 48 training videos and 8 test videos. In this class, which

has a total of 56 video clips, the longest clip is 13 s and the shortest is 3 s. 

• The average duration for the Safe Carrying is 7.2 s. In this class, there are 22 video clips for

the training set and 8 video clips for the test. In this class, which has a total of 30 video

clips, the duration of the longest clip is 12 s, while the duration of the shortest video is

2 s. 

4. Experimental Design, Materials and Methods 

The workplace videos for this dataset were obtained from “Kafaoğlu Metal Plastik Makine

San. ve Tic. A.Ş .” located in Eskisehir, Türkiye. The video data was obtained from two different IP

cameras (numbered 14 and 9) for 39 days in the form of surveillance videos and the recordings

were continuous over the 39 days. Since the same clip contains behaviours for both the safe and

unsafe classes, the raw version of the dataset consists of approximately 40 0 0 h of video record-

ings in total. The brand of the IP cameras from which the surveillance videos were collected is

UNV and the model is IPC2122CR3-PF40-A. The video recordings collected from these cameras

for the dataset are in MP4 format, have a resolution of 1920 ×1080 and have a full HD struc-

ture at 24 FPS. The video clips also have H.264 codec infrastructure. Simulation of the working

environment of the factory and the position and placement angles of the cameras Fig. 3 . 

There are 20 security cameras in the factory where the video clips in this dataset prepared for

the detection and classification of safe and unsafe behaviours in the workplace are collected, and

the videos from these cameras can be stored in the recorder for about 14 days. In the process

of preparing the dataset, two of these security cameras were selected and the videos recorded
Fig. 3. Simulation of the working environment of the factory and the position and placement angles of the cameras. 
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Fig. 4. Placement of Camera 9 and Camera 14 at the factory workplace. 
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n November-December 2022 were used according to the behaviour classes. Two different fork-

ift ways are monitored by cameras at the site. The cameras are mounted about 4 m above the

round. The working environment in the factory is illuminated by sunlight during the day and

pecial lamps are used for lighting at night. Standard calibration settings were used during cam-

ra recording. The placement of Camera 9 and Camera 14 on the factory workplace is shown in

ig. 4(a) and (b) respectively. In addition, Fig. 5(a) and (b) shows the fields of view of Cameras

 and 14, respectively. 

Videos are recorded on a storage device connected to the cameras. To save storage space

nd to facilitate playback of the videos, the video recordings were stored in H.264 file format.

 central file system with daily backups was used to manage the data. Raw video was collected

very 10 days using an external disc, as the system allowed for 14-day backups. Pre-processing

teps included normalising video resolutions and filtering out noisy data to prepare the data for

nalysis. The video clips were then split into small parts according to the 8 classes, with the

elp of experts from the factory. 

The video clips in the dataset were divided into two subgroups, Safe and Unsafe, in order

o make sense of the video content, to recognize objects in the video content and to classify

afe and unsafe behaviours. The dataset was divided into 8 classes: Safe Walkway Violation,

nauthorized Intervention, Opened Panel Cover, Carrying Overload with Forklift, Safe Walkway,

uthorized Intervention, Closed Panel Cover and Safe Carrying. Accordingly, two block moves

ere classified as safe in the Safe Carrying class, while more than two block moves were classi-

ed as unsafe in the Carrying Overload with Forklift class. The videos in these two classes were

btained from camera 14. The reason for this is that forklifts are used in this area of the factory.

n the other hand, the footage from camera 9 shows a long pedestrian walkway and a vehicle

oad. Therefore, walking on this walkway is classified as a Safe Walkway and violating this walk-

ay is classified as a Safe Walkway Violation. There is also a production machine in the field of

iew of this camera. Here the panel cover connected to this production machine is left open,

n Opened Panel Cover is an unsafe behaviour, while a Closed Panel Cover is a safe employee
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Fig. 5. The fields of view of cameras 9 (a) and 14 (b) in workplace of factory. 

 

 

 

 

 

 

 

 

 

 

 

 

behaviour. Furthermore, the intervention on this production machine by an authorized person

with protective equipment is a safe behaviour as Authorized Intervention, while Unauthorized

Intervention defines an unsafe behaviour as unauthorized interferences. 

Limitations 

Although pedestrians were walking on the carriageway in the footpath violation videos, their

projections fall on the footpath in two dimensions, which created a constraint in some videos.

Therefore, in the dataset, walking very close to the pavement was accepted as a pedestrian

crossing. In addition, many unsafe and unsafe behaviours can occur in workplaces, resulting in

accidents that cause injury or death. However, in this dataset only 8 classes were created for

safe and unsafe behaviours that can occur in workplaces. Therefore, the high number of classes

can be considered as another limitation of this dataset. In addition, the dataset was created by

collecting data from only 2 cameras in the workplace and with only 39 days. For more compre-

hensive studies, the fact that more days of video recordings were not collected for more cameras

can also be considered as a limitation. Furthermore, in this dataset, behaviours are divided into
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[  
wo categories according to their type: safe and unsafe. The distribution of video clips across the

 behaviour classes within the dataset shows some imbalance. For example, the Opened Panel

over class contains 142 videos, while the opposite class, Closed Panel Cover, contains only 32

ideos. The primary reason for the imbalance in the dataset is due to practical constraints, as

t is more important to detect unsafe behaviour in workplaces. Therefore, a larger number of

ideos were collected for unsafe types of behaviour, indicating that safe types of behaviour are

ore likely to be used for validation in the proposed deep learning-based systems. 

thics Statement 

All employees involved in the video clips obtained from the cameras for the dataset have

ead, accepted and signed the informed consent form that is kept at Department of Computer

ngineering, Faculty of Engineering, Bilecik Ş eyh Edebali University. In addition, it was approved

y the decision of the Ethics Committee of the Rectorate of Bilecik Ş eyh Edebali University dated

1/06/2021 and numbered 10 that there is no ethical violation in the conduct of the study. 

As part of the study, the necessary permissions were obtained from “Kafaoğlu Metal Plas-

ik Makine San. ve Tic. A.Ş .” in Eskiş ehir, Türkiye, for the use of video recordings and images

btained from the factory in academic studies. The relevant permission document is kept at

epartment of Computer Engineering, Faculty of Engineering, Bilecik Ş eyh Edebali University,

ilecik, Türkiye. 
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