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Optimization of Picking Process in a Pharmaceutical Logistics
Center Based on Flexsim

YANG Wei, YANG Chao—qun, DU Yu—xiao, CAO Wei, LI Guo—dong, GAO He—yun
(Shaanxi University of Science and Technology, Xi’ an 710021, China)

ABSTRACT: The paper applied the Flexsim simulation software in pharmaceutical logistics industry in order to improve
the operational efficiency of order picking process in pharmaceutical logistics center unbundled warehouse. Taking a large
pharmaceutical logistics center as the research subject, according to the layout of unbundled warehouse, the simulation
model was built with Flexsim simulation software, programmed with Flexsim script language and C language based on order
picking process of unbundled warehouse. The simulation results were analyzed, the bottlenecks were identified, and the
order picking process was optimized. The optimization results showed that the order picking time in unbundled warehouse
was shorten and the efficiency of order picking operations was improved. The paper used the modeling and simulation
methods to identify the bottlenecks of the order picking process, then optimized reasonably, thus improving the efficiency of
order picking process in pharmaceutical logistics center unbundled warehouse.
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Fig.1 Picking process flowchart (before optimization)
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treenode item = parnode( 1) ;

treenode current = ownerobject(c) ;

int port = parval(2) ;

treenode involved =item;

double newtype = duniform(1,130);

setitemtype (involved , newtype) ;

colorarray (involved, newtype) ;

int m=rackgetbayofitem (current , item ) ;

int n=rackgetlevelofitem ( current ,item ) ;

int a=rackgetcellcontent(current, m, n);

setloc (item, 1.8* (m—1) +0.1 + 0.4* (a—1) , 0.1,
(0.38%(n-1)));
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Fig.2 The model of general shelf area
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Fig.3 The model of electronic label area
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Fig.4 The packing station model
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Fig.5 The simulation model of unbundled warehouse
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Tab.1 The working state of operators(before optimization) %
Hoex FER AT P ATe0 S WS B Y £ I 251
1 BRI 8.6 14.2 19.3 12.1 343 11.4 0.0
1 PEIER 2 5.8 154 20.4 10.0 37.0 11.4 0.0
2 PRIE L 5.0 6.6 15.9 12.6 37.0 229 0.0
2 PEIER 2 8.3 14.6 16.9 9.1 31.7 19.4 0.0
3 PR 3.0 9.8 15.6 9.1 29.1 19.4 14.1
3 PR 2 3.9 6.1 9.9 8.7 28.2 14.1 29.2
4 BAEDLL 7.6 16.0 20.4 14.0 26.4 13.2 2.4
4 BED 2 5.0 14.1 22.6 14.3 26.4 12.8 4.8
5 BERL L 6.7 9.3 12.5 10.7 30.4 14.1 16.4
5 PRYER 2 7.5 16.1 7.9 7.8 19.1 16.1 25.6
6 BRI 8.9 8.8 7.2 10.7 31.2 145 19.6
6 PRIER 2 5.7 8.3 12.9 15.9 26.0 17.8 13.5
7 PR 8.7 14.9 225 15.2 243 12.0 2.4
7 PEIER 2 5.0 14.1 22.6 14.3 26.4 12.8 438
8 PR 0.0 0.0 0.0 0.0 0.0 0.0 100.0
8 PR 2 0.0 0.0 0.0 0.0 0.0 0.0 100.0
9 BEDL 0.0 0.0 0.0 0.0 0.0 0.0 100.0
9 e (np) 0.0 0.0 0.0 0.0 0.0 0.0 100.0
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Fig.7 The capacity—time chart of nine sowing wall shelves (before

optimization)
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Fig.8 Picking process flowchart (after optimization)
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Tab.2 The working state of operators (after optimization) %

HIEIX FER A AT e 2 B B Imts B2 I 25 1
R 6.9 12.8 12.2 10.0 33.6 10.3 9.2

1 BES 2 5.7 13.2 18.4 12.7 324 9.2 8.4
2 PEDL L 43 6.2 13.7 9.4 28.7 18.1 19.6
2 PRVER 2 5.3 6.4 12.6 11.0 249 15.6 243
3 BRER L 6.8 53 15.6 12.2 27.7 16.3 16.1
3 PRIER 2 6.9 9.6 14.5 10.1 283 18.1 12.4
4 PR 7.4 114 12.5 12.0 26.5 16.9 13.4
4 PR 2 5.7 8.3 12.9 15.9 26.0 17.8 13.5
5 PR 48 43 14.6 11.2 24.7 143 26.1
5 EAED 2 6.1 152 14.7 10.1 17.7 9.3 26.8
6 BAEDLL 20.7 25.6 10.6 5.5 13.6 6.3 17.6
6 BEDL 2 21.4 21.8 13.5 53 15.5 6.4 16.1
7 BEDL L 6.7 12.9 125 9.2 243 12.0 224
7 PRYER 2 5.0 10.1 18.6 10.3 20.4 10.8 24.8
8 BRIER 5.8 6.4 12.1 11.0 239 14.6 263
8 PRVER 2 5.3 5.4 13.6 12.0 21.9 12.6 283
9 BRIER L 9.1 12.8 8.9 9.8 12.6 9.2 37.6
9 PEPER 2 13.0 16.9 8.5 3.6 14.6 8.1 353
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Fig.9 The capacity—time chart of sowing wall shelves (after optimi—

zation)
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FILE 10, i F KR IT S 1T RoR B 5T X
SR SR

#% Model [TTHTE

5122 MR SEERE T BT
¥1 (%2 |3 [¥4 [¥s5 [¥s [¥7 [#¥s [# [#wo]
L@ 1| 5.00 10.00 0.00 0.00 8.00 0.00 12.00 5.00 0.00 0.00
Zi#2X| 0.00 6.00 0.00 5.00 10.00 0.00 8.00 0.00 12.00 0.00
5% 30X[18.00 0.00 8.00 0.00 0.00 6.00 0.00 10.00 0.00 15.00
Ei@4[X|11.00 0.00 12.00 0.00 5.00 0.00 0.00 15.00 0.00 0.00
L@sX| 0.00 3.00 0.00 15.00 0.00 0.00 5.00 0.00 16.00 8.00
Eiﬁs[z 0.00 12,00 0.00 0.00 15.00 0.00 0.00 8.00 0.00 0.00
L@ 7X[15.00 0.00 5.00 6.00 0.00 0.00 0.00 0.00 8.00 0.00
%iis[z 0.00 10.00 0.00 0.00 0.00 8.00 12.00 0.00 5.00 10.00
L@oX| 0.00 0.00 8.00 0.00 10.00 12.00 0.00 12.00 0.00 0.00
Q%llz 10.00 0.00 0.00 20.00 10.00 0.00 12,00 0.00 6.00 0.00
HBF2[X| 0.00 20.00 8.00 12.00 6.00 0.00 15.00 10.00 0.00 8.00
E¥3IZ 7.00 5.00 0.00 7.00 12,00 8.00 0.00 8.00 12.00 10.00
E8F4[X[20.00 15.00 5.00 0.00 10.00 8.00 12.00 20.00 6.00 10.00

EI10 10T AL 2Rk
Fig.10 The global table of task of ten orders
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treenode item = parnode(1) ;

treenode current = ownerobject(c) ;
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Tab.3 The details of order one
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int port = parval(2) ;

int m=getinput (current ) ;

int n=getentrytime (item) ;

if (m==10)

stoptime(n) ;
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Fig.11 Comparison of the completing time of orders of different

amounts
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