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Abstract 
This study proposes a model to measure the installation spacing of jack supports, which play a role in 
supporting the structure load during construction. The proposed model consists of two parts; one part is 
the jack support segmentation in an image, and another part is the installation interval measurement. 
The results of this study contribute to ensuring the construction quality of jack supports and further 
preventing building collapse accidents. For the further research, we will research the automated camera 
calibration algorithm to gain the angle and height of the camera. 
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1. Introduction

The jack support is widely used one of temporary structures used to prevent collapse accidents at 
construction and demolition stages [1]. Jack supports must be installed at appropriate intervals after 
checking the structural design drawing and jack support installation specifications. Compared to the 
specification, if jack supports are installed at too wide intervals, they cannot support the force, leading 
to a collapse accident. On the other side, if jack supports are installed at too narrow intervals, costs 
increase. 

The existing method of inspecting the jack supports installation intervals at construction sites is time-
consuming work because inspectors have to go to the site and measure the interval between the jack 
supports by devices like a ruler, but generally check by their eye. In addition, the existing method may 
lead to a collapse accident due to inaccurate supervision. 

Therefore, this paper conducted the preliminary study on the automatic jack support installation interval 
measurement model using images. The proposed model consists of two parts; one part is the jack 
support segmentation in an image, and another part is the installation interval measurement. The results 
of this study can contribute to ensuring the construction quality of jack supports and further preventing 
building collapse accidents.  

2. Methodology

The process of this study is shown in Fig. 1. Instance segmentation was preceded to extract the 
coordinates of the jack support from the image. In the instance segmentation step, reference points for 
measuring the distance between jack supports were extracted, and 3D coordinates were converted from 
2D coordinates using camera calibration. Finally, the distance between the two reference points in the 
real world was measured. 
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Fig. 1. jack support installation interval measurement model process 

2.1. Jack support segmentation 

For the jack supports segmentation in image, the recently released YOLOv8 [2] model with the best 
performance was used. We labelled image dataset with two classes of jack support and background as 
shown in Fig. 2. In the image segmentation step, jack support coordinate values were extracted. As a 
reference point for measuring the distance between jack supports, the bottom mid-points of the extracted 
coordinate values were used as the reference point. 

 

 

 

 

 

 

 

 

Fig. 2. (a) original image; (b) labeling image 

2.2. Measurement 

The next step is to measure the distance between the jack supports. It is necessary to convert the 2D 
points extracted in the previous step to 3D coordinates in the real world. Camera calibration was used 
to extract the focal length required for conversion into 3D coordinates in units of pixels. The angle and 
height of the camera required for conversion were measured in advance by installing the camera on a 
tripod. In order to convert a 2D point (𝑥̅𝑥, 𝑦𝑦�) on the image into a 3D point (X, Y, Z) in a real world, it was 
calculated as shown in Equations 1 and 2. In here, the y coordinate representing the height is set to 0 
because the bottom point of the jack supports is on the floor. 

 

Fig. 3. object localization 

𝑍𝑍 = 𝑧̅𝑧
𝑦𝑦�
𝐿𝐿            (1) 
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𝑋𝑋 = 𝑥̅𝑥
𝑦𝑦�
𝑍𝑍             (2) 

𝑋𝑋 is a value in a direction of the horizontally across the scene, 𝑍𝑍 is a value in a direction of the front of 
camera, 𝐿𝐿 is the camera height, 𝑥̅𝑥 is a horizontal value in image, 𝑦𝑦� is a vertical value in image, and 𝑧𝑧̅ is 
a camera focal length. 

 

Finally, the distance (𝐷𝐷𝑖𝑖𝑖𝑖) between the reference points 𝑃𝑃𝑖𝑖  and 𝑃𝑃𝑗𝑗  of the 𝑖𝑖𝑡𝑡ℎ  and 𝑗𝑗𝑡𝑡ℎ  jack support was 
calculated as in Equation 3.  𝑋𝑋𝑖𝑖 and 𝑌𝑌𝑖𝑖 is the 3D coordinate of  𝑃𝑃𝑖𝑖 in a real world.  

 

 

 

 

 

 

 

  

Fig. 4. example of jack support measurement 

𝐷𝐷𝑖𝑖𝑖𝑖 = �(𝑋𝑋𝑖𝑖 − 𝑋𝑋𝑗𝑗)2 + (𝑍𝑍𝑖𝑖 − 𝑍𝑍𝑗𝑗)2           (3) 

3. Experimental Study 

We tested the validity the proposed model. The accuracy of the jack support segmentation algorithm 
was tested and then the accuracy of measurement algorithm was tested in the laboratory. Finally, jack 
supports installation intervals in construction site was measured using the proposed model.  

3.1. Test result of jack support segmentation algorithm  

To test the effectiveness of the instance segmentation algorithm, jack supports installed in the field were 
used. First, the 20 datasets for learning the segmentation model were classified into 16 training datasets, 
2 validation datasets, and 2 test datasets. The parameters of the learning model were set to 2,000 
epochs, batch size to 16, and learning rate to 0.01. As a result of model training, as shown in Fig. 6 
below, 1,971 epochs showed the lowest loss and highest precision. In addition, the validation results 
applied for each epoch showed the best results at 1,971 epochs like the training results. The mAP of 
the best model was 90.4%.  
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Fig. 5. (a) segmentation model training results; (b) verification results 

The test results of the jack support segmentation algorithm is shown in Fig. 6. 

    

Fig. 6. segmentation model results 

3.2. Test result of measurement algorithm 

To test the measurement accuracy of the measurement algorithm, the floor tiles of the laboratory corridor 
were used as target. The measurement test process is as follows. First, mount the smartphone on a 
tripod at the height of 1.0 m and take a picture in a direction of the front. Measure the height from the 
floor to the camera lens to convert 2D coordinates to 3D coordinates. Then, calibrate the camera to get 
the correct focal length. The size of floor tiles has measured a total of 4 times to determine the accuracy 
of measuring the spacing of corridor tiles using the images. The error rate was calculated by comparing 
the measured distance with the correct answer distance using the proposed model, and the accuracy 
was measured by calculating the average error rate. The measured image and the correct answer image 
are shown in Fig. 7. 
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Fig. 7. (a) corridor tile spacing ground true; (b) corridor tile spacing model measurement result 

A tile size of the corridor was 0.6m, and the test results are as shown in Table 1. When the tile measured 
by the camera was 3m away, it showed an error rate of -0.3% at 0.602m, showed an error rate of -0.3% 
at 0.592m when it was 3.6m away, and showed an error rate of 0.8% at 0.595m when it was 4.2m away. 
When it was 4.8m away, it was 0.592m, showing an error rate of 1.3%. As a result of the measurement 
test of the corridor tiles, the measurement accuracy was 99.2%. 

Table 1. Measurement error rate. 

3.3. Test result of the proposed model  

To test the effectiveness of the proposed model, we tested the proposed model to the images of jack 
support installation sites. The focal length was extracted through camera calibration. The angle of the 
camera was directly measured, and the height of the camera was calculated by measuring from the mid-
point of the camera lens to the bottom. And then, jack supports were segmented by the segmentation 
algorithm and reference points of jack supports were extracted. Finally, the distance was measured 
based on the reference points by the measure algorithm. The result of measuring the installation interval 
of the jack support through the proposed model is shown in Fig.8. 

Distance from camera Ground true Measurement Error 

3m 0.6m 0.602m - 0.3% 

3.6m 0.6m 0.592m 1.3% 

4.2m 0.6m 0.595m 0.8% 

4.8m 0.6m 0.592m 1.3% 
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Fig. 8. test result of the proposed model 

4. Conclusions 

In this study, an image-based jack support installation interval measurement model was proposed. The 
proposed model can automatically measure the jack support installation interval from the image. As a 
result of experimental study, the jack support segmentation algorithm was 90.4% mAP and the accuracy 
of the measurement algorithm was 99.2%. This result of this study would contribute to prevent collapse 
accident which may occur due to inaccurate jack support installation. For the further research, we will 
research the automated camera calibration algorithm to gain the angle and height of the camera. 

 

Acknowledgements 

This work is supported by the Korea Agency for Infrastructure Technology Advancemen(KAIA) grant funded by 
the Ministry of Land, Infrastructure and Transport (Grant 1615013081) 

This work was supported by the National Research Foundation of Korea(NRF) grant funded by the Korea 
government(MSIT) (No. 1711191456) 

References 

[1]  Temporary structure. Korea Occupational Safety and Health Agency. Accessed: November 10, 2016. [Online]. Available: 
https://www.kosha.or.kr/kosha/data/terminologyDictionary.do?mode=view&articleNo=394811&article.offset=0&articleLimit=
10&srSearchVal=%EA%B0%80%EC%84%A4%EA%B5%AC%EC%A1%B0%EB%AC%BC&srSearchKey=article_title. 
  

[2]  Oh, Tae Keun, Kim, Yongon, Lee, Myeong-Gu, Paik, Shinwon, Woo, In-Sung, and Song, Chang-Geun, “A Study on the 
Design Change of High-Risk Temporary Structures,” Journal of the Korean Society of Safety, vol. 29, no. 1, pp. 37–40, 
Feb. 2014. 

[3]  Park, Se Hwan, Youm, Minkyo, Kim, Haksun, Cho, Jung Ho, Kim, Junkyeong. "Development of Wireless Load Cell System 
for Jack Support using Bluetooth Beacon" Journal of the Korean Society of Civil Engineers ,  (2020) : 727-728. 

[4]  YOLO by Ultralytics (Version 8.0.0). Jocher, G., Chaurasia, A., & Qiu, J. Accessed: November 1, 2023. [Online]. Available: 
https://github.com/ultralytics/ultralytics 

 

Proceedings of the Creative Construction Conference (2023) 
Edited by: Miroslaw J. Skibniewski & Miklos Hajdu 
https://doi.org/10.3311/CCC2023-024

Keszthely, Hungary 
20-23 June 2023

184


	A PLELIMINARY STUDY ON Automatic interval measurement model for jack support



