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Start and End Dates  07/01/2023 – 06/30/2024 

Brief Description of 
Research Project   

For photogrammetry-based volume measurement, existing coded 
target (CT) recognition and identification algorithms have limitations 
in perspective deformation, freely rotated CTs, and unfavorable light 
conditions. This study will develop an innovative system design for 
highly accurate and efficient target detection in triaxial testing. The 
proposed method will remain all the merits in existing methods and 
have several improvements, including blob analysis, automatic 
outlier identification, and an increased number of points on the 
membrane for more representative 3-D results.  

Describe Implementation 
of Research Outcomes (or 
why not implemented) 
 
  
  
Place Any Photos Here  

The developed photogrammetry-based volume measurement 
method with the target detection technology will be applied in the 
widely used triaxial tests to evaluate stress-strain behavior of 
geomaterials. The method will improve the testing accuracy and 
efficiency. The low-cost testing system has the potential to be widely 
adopted by government agencies, contractors, and research 
institutes.  

Impacts/Benefits of 
Implementation (actual,  
not anticipated)  

The proposed improved table method can improve the efficiency and 
accuracy of CT detection, which will further improve 
photogrammetric analysis results for 3-D volume-change 
measurement during triaxial testing.  
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