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PROBLEMS AND SOLUTIONS 

In order to make the sensor reported in this study more practical, the fluctuations of the 
monitoring values induced by optical fiber must be reduced first. For example, a part of the 
measurement  result at No. 1-2-1 from March 10 to 15 shows fluctuations of nearly 2 mm/day 
(Figure 10). Furthermore, there was a difference of several millimeters in the daily mean of 
displacement between the sensor and the conventional one. Hence, the errors of the measurement 
were estimated at several mm to 10 mm in total. 

The causes of the errors and ways of overcoming them are currently being examined. One 
possible cause is hysteresis occurring in the relation between the amount of loss of traveling light 
and the displacement of the ground observed in the laboratory. This hysteresis is caused by the 
coating of the optical fiber cable. Following the result of this experiment, the diameter of the 
optical fiber cable in the sensor was changed from 2.8 mm to 0.25 mm in order to reduce errors. A 
monitoring test using the improved sensors was started at the Takisaka Landslide in December 
2005. 

Another improvement to the monitoring system was to replace the optical fiber cables with 
conventional invar wires for setting tension lines between moving stakes and sensors. Previously,  
optical fiber cables were used instead of invar wires because they do not warp even in the long 
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Figure 9. Comparison between optical fiber sensor and conventional sensor 

Figure-10. Measurement result at No.1-2-1 (Expanded Scale)
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Figure 10. Measurement result of No. 1-2-1 (Expanded scale) 
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term. However, the sensors were hard to install in the field, as special attention was needed to 
stretch the cables taut. 
CONCLUSION 

The authors have developed a sensor for detecting landslide displacement using optical fiber. 
Based on the OTDR method, the sensor is more economical and easier to use than those 
employing other methods. The validity of the sensor was tested at the Takisaka Landslide area 
under an international joint research program between Italy and Japan. While the potential for 
future use was clearly confirmed, there are some problems to be resolved, e.g. the monitoring 
errors caused by optical fiber cables. Currently, the sensor is being improved through a series of 
experiments. 

Although the  international joint research program between Italy and Japan finished in 2005, the 
Public Works Research Institute is still pursuing this research in collaboration with five private 
companies. 
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