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

RYUICHIRO KODAMA''  SHUN'ICHI TANO'™

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 4 Sample Flow in PLS and STS.
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Figure 6 Probability Distribution and Hole Rate.
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Porg () + Forg (2) + ¢ - P (3) n=1

(1=) Py () + & Py (4))-(1+ ) tn=2

(17a)'PDRG(4)+a'PORG(5))‘(1+ﬂ)7ﬂ'(lia)‘PSTS(S) n=3
(l_a)'})()kc(n+l)+a'Puk(;("+2))'(l+ﬁ)_ﬂ'Psrs(n) nz4

Py (n) = E
(

(4.2.2)
ZO7 4 N RIZZEF] slide (X LT/RT A—F B &fF
MLTWD. B30 DERHLT EZS slide & —HT 5. BIC
L, O T7 NEIELTWS.
£ 2 IEMROERE BT 2. K(@)iFH4.2.1)4.2.2)
WA R B DR 55 46 % 52T, PLS/STS OffE=R /34
WCARARNT oy NERAEDO ZFEMP /M) THE D a b B
ERBELIEBRETHD. #ENOEAENBXB3.1)I
L ERRERD TND. £ZONEY T 2 L— X ITHRE RS
RN U TH B IV R0 A0 7 & 22 4t R OV ERE R 2 A
LTWb. iz, REIFHNERERIIE 400 % 40 B[
2 L= LT, ZEath a2, [EHE makespan 7> 6 [+
MR AR DTV D, £ (a)(b)(c) DJEMRILA 2V ITVMEE R

LTEY, ZOEITEC)DEERZSD)NIZI E > T\ 5.

ZOMT, 74 Z X (4.2.1)(4.22)1F PLS/STS % E5 /1L
LTWAZ L, DFOMINIC GRR7ZE 910, %y 2T
ANRT 4 ERELTETMMESNTNE Z L 2RT. &
72 STS 1% PLS (2T 4 BRERUIT IV TRERIRE T 2 30%
JEA (32 (a) (b)Y 0.306, F2(c)PN mean(CF-44)0.308) 9% = & 8
LYoz,
# 2 JEfEE
Table 2 Compression Rate.

(a) ZaILERMSRDIZEMEER

PLS STS
alpha | beta [ZZFLth| alpha | beta [ZEFHEL
m=2| 050| 001[0328) 0.18] 0.16 | 0.128 | 0.151
m=3| 023| 0.10[ 0627 ) 043 | 0.26 | 0.193 | 0.267
m=4| 0.11 0.08 10804 042| 0.30( 0.253 | 0.306

b) SEEDMALROIEMEE

PLS STS 5
| a| TR

m=2| 0.330 | 0.132 | 0.149
m=3 | 0.608 | 0.195 | 0.257
m=4| 0.784 | 0.238 | 0.306

(c) makespan/h iR 1=[EHEER

PLS makespan | STS makespan [EfEER

mean SD mean SD mean SD
m=2| 3558 | 5.79 [ 3028 | 6.64 | 0.149 | 0.014
m=3| 3690 | 6.13 [ 2754 | 7.98 ]| 0.253 | 0.018
m=4| 3835| 393 2654 | 5.29| 0308 ]| 0.015
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Figure 8 Instruments, Buffers, and Compression Rate.

X 8IZHEEAHE 8 BETHLLT, Ny 77 HN 12
5 3(H, bn=1 75 bn=3)FE TIEMRE Ty b LS T
T ERT. BTOBKICEOT bn=2 & bn=3 TILEHHRD
RERUEIE V. EE 8 B %R Tl bn=1 T 33%, bn=2
T38%T, S5AA Y NOZETIERE 4 Bk & LD 570,
FLObHE, Ny T 3O 2 DI TR E AT
NRETEHRL, Ny 7721 1 DI TEREL 4
BRI LTS HRA v MEESET S,

5. BhYIc
EROREEB DI 2 BRIEIE S AT LA OMRE
fEAT L, TN A FERICEVIRGE LTz, BRIEEE S 2T A
W, RSN VST A 3 D PLS IS LT, B
HEUMSRE - N> 7 7 HBE A PN L 72 STS U 4 Bfkic

BWTHRBIR R 2 30% AT 5D 2 & 353 no Tz,

HERIZENTIE, BRIURERH & o 27 LPERE & OBILR
WZOWTHim LD,

AWFTEIE, BEAFD 4 B E2 2RI T DIRERES &
V2O LDy 7 78NS AT AVERES %2 5 B A 6
MZLT, RO ~OREEH X T,
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