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Performance Analysis of Clinical Specimen Transportation System 
– Relationship With Sample Path Deviation - 

 

RYUICHIRO KODAMA†1 SHUN'ICHI TANO†2  
 

This paper reports quantitative performance analysis for the processing time of clinical instrument system 
connected by a conveyor. PLS (Pipe Line System) is one of the architectures to deal with almost uniformly 
requested tests for samples in the 1990s. After that, as a variety of tests is made wide and requested tests are 
deviated in sample by sample, STS (Side Track System) was devised and is now working. STS has a buffer 
function and passing function for samples to skip unrequested instrument. STS has its potential capacity in 
processing performance so that it is of great significance to pursue its possibility. This paper clarifies the 
following: 1) There is a limit on conveyance time not to significantly diminish the performance in STS, 2) the 
processing time of STS is 30% shorter than the one of PLS in average, and 3) the increase of buffers does not have 
impact more than 30% performed by one buffer. Our performance analysis placed STS as the architecture to 
compress the test request space. This study confirms possibility of STS quantitatively and in this way builds the 
design guideline for the conveyor and the buffer of STS. 
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Figure 1 Pipe Line System (PLS). 
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Figure 2 Side Track System (STS). 
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Figure 3 Inspection Sequence to Be Tested. 
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Figure 4 Sample Flow in PLS and STS. 
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Figure 5 Definition of Testing Distance and Probability 
Distribution. 
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Figure 6 Probability Distribution and Hole Rate. 
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Table 1 Testing Distance of Input Testing Sequence. 
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Figure 7 Filter Structure. 
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Table 2 Compression Rate. 
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Figure 8 Instruments, Buffers, and Compression Rate. 
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