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1. Research Summary  

Burapha University, Thailand, and Korea Institute of Oriental Medicine, 

South Korea have collaborative research about Adaptive Abnormal Detection of 

Lumbar Vertebrae Alignment.  In this research, 2,000 pairs of the spine were collected 

from Burapha University Hospital and labeled using “DICOMLABEL” software. It 

has been known that lumbar spine dislocation is one of the leading causes of low back 

pain and is one of the common indications for spinal surgery. Then, the aim of this 

research project is to develop a computational algorithm using image processing 

techniques in lumbar spine segmentation (L1–L5) to assist physicians in the analysis 

of spinal alignment. 

The project consists of 4 main phases. Firstly, 2,000 pairs of human x-ray 

spines were collected from Burapha University Hospital Database. Secondly, all 

images were manually labeled by the expert. Then in the next phase, a radiologist will 

validate and verify all data. Lastly, we will develop Adaptive Abnormal Detection 

algorithms and apply them with labeled images. In this step, we deployed temporal 

anisotropic diffusion and ensembled gradient for detecting the vertebrae pose in both 

AP and LA sites [JCSSE-2021]. Recently, feature pyramid networks for object detection 

[1] were used to improve the detection ratio of the AP and LA sides. 

Contribution of this project, both Thailand and Korea obtained 2,000 pairs of 

human x-ray spines. We will have a standard and open access database. This dataset 

will be available and the reference site for researchers around the world. Not only the 

dataset helps us to increase the perception ratio of KIOM and Burapha University 

when our dataset has been downloaded. But also, this study will be the kickoff point 

for creating a standard dataset for research communities to develop a complex 

research ecosystem. Moreover, researchers can benchmark or compare their results 
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with the existing results obtained from this project. In addition, the dataset consists of 

a number of lesions. Then, it can help us to answer future research questions. 

 The preliminary result of this project was published in the IEEE international 

conference [JCSSE-2021]. The main finding of this algorithm was an identification of 

vertebrae pose in X-ray spine images. The performance of the proposed approach 

reached 84.14% of accuracy, 87.01% of recall, 96.22% of precision, and 12.55% of false 

negative ratio. Consequently, the extended approach is ongoing as a draft version of 

the Web of science’s journal. The feature pyramid networks for object detection were 

modified for improving the detection performance of the AP and LA sides. The 

upcoming paper comes from the strong linkage and cooperation between KIOM and 

Burapha University. 

 

  


