522 % 4 6 1) Tl T Vol. 22 No. 6
2019 4 12 Industrial Engineering Journal December 2019

doi: 10.3969/.issn.1007-7375.2019.06.017
REEEEREZMMLIZIT

SURPIR', s, W4, R

(L ZERe~ e BRemlE~ ke, DUl BEBHE 6170005 2. FPEEAL RATEBE Al Bz ke, Ul )™ 618300)

FEE: GRNECE A R B I — AN E AT, SR R R R AT . 3 Matlabf 445347 i
7% S IA I A AN AR 55 I ), AR B, F LingofK 1Rk Mg, LIS B AR LA B I Bk . H Tk T
TR T R AT B AR AR T AN B TP A AR AT A v vl ol B I A A R R I ) o 0 8 R DR e TR
S HeR  ZAUA BT Ty ST FAR DR S O A B MR R 3

KR MCE A HEBAE; Matlab%kf; Lingo®#fF

FE S ES: THISI kRS A XEHE: 1007-7375(2019)06-0127-08

Analysis and Improvement of Fast Food Restaurants Catering Process
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(1. School of Intelligent Manufacturing, Panzhihua University, Panzhihua 617000, China;
2. College of Air Traffic Management, China’s Civil Aviation College, Guanghan 618300, China)

Abstract: As an important part of fast food restaurant catering management, the restaurant catering process is studied. An
Matlab software is used to analyze customer arrival time and service time, and a queuing theory model is set up. Queuing
system model is programmed by Lingo software, to test the necessity of improving catering process. And using an industrial
engineering method, the unreasonable process and procedures in the existing restaurant catering are improved, a new
catering process developed, the improved standard time worked out, and the best number of service desk system determined.
The optimal design scheme is feasible, and provides some technical guidance to other fast food restaurants on catering
management.
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Table 1 Distribution of customer arrival times

i} i) /5] B 2 /min FENEL S,
0 0
0~10 9

10~20 17
20~30 29
30~40 20
40~50 15
50~60 11
60~70 9
&t 110

x2 BERSHESHERL

Table 2 Distribution of catering service times

BLAR I [l v /s REENINE b AU

0~60 15
60~90 18
90~130 28
130~170 20
170~200 12
200~230 5
230~260 2
&t 100

JBi 5 3K P 39385 2 = 110/60 = 1.8( A\ /min),

ST RITA [ ) TR) B /A = 1/1.8 = 0.6(min),

P EA P B AR 25 5 1D Ju = 110.9/60 = 1.85(min),

PRI AR 2% K u = 1/1.85 = 0.54( N\ /min).
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bins=[0,60;60,90;90,130;130,170;170,200;200,230;
230,260];
bin=[15 33 61 81 93 98 100];
obsCounts =[15 18 28 20 12 5 2];
n=sum(obsCounts)
lambdaHat = sum(bin.*obsCounts)/n
expCounts = n*poisspdf(bins,lambdaHat);
[A, p, sJ=chi2gof(bin, 'ctrs', bin, 'frequency', obs
Counts, ...'expected’, expCounts, 'nparams’,1);
LIRS
h=0
p=0.164 1
s~=chi2stat: 7.790 2
de 5
edges: [1x8 double]
0: 15182820125 2]
E: [1x7 double]
tif g5 AT 7. h=0€]0, 1], p=0.164 1€[0,
INENTS E I YINTE LA (TP
2) I Matlabiar 46 i %2 1) i I 1] 7] B 2 175 ik A A7
e, AU,
bins=[0:8];
obsCounts=[09 172920 15 11 9];
n=sum(obsCounts);
lambdaHat=sum(bins.*obsCounts)/n;
for i=1:8,
expCounts(i)=n*(expcdf(bins(i,2),lambdaHat)-
expcdf(bins(7,1),lJambdaHat));
end
expCounts
[A,p,s]=chi2gof(bins,'ctrs',bins,'frequency’,obsCou
nts,'expected',expCounts,...
BATER N -
h=0
p=0.1027
s—chi2stat: 9.596 4

'nparams',1);
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MODEL:
sets:
state/1..70/:P;
endsets
S=4; K=64; R=1.8; T=110.9/60;
Py*R=1/T*P(1);
(R+1/T)*P(1)=R*Py+2/T*P(2);
@for(state(i)|i#gt# 1 #and#it #S:
(R+i/T)*P(i))=R*P(i-1)+(i+1)/T*P(i+1));
@for(state(7)|i#ge#SHand#itlHK:
(R+S/T)*P(i))=R*P(i—1)+S/T*P(i+1));
R*P(k—1)=S/T*P(k),
PO+@sum(state(?)|i#tle#K:P(i))=1;
Pioy=P(K);0=1-P(K);R=0*R;
L=@sum(state(7)|i#tle#K:i* P(i));
LFLe R T,
w=LJ/R;
wmws T,
END
LR R
Feasible solution found.
Total solver iterations: 3
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Table 3 Detailed table of the optimal design scheme

of the catering process
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Figure 1 The optimized catering process diagram
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Table 4 MOD value analysis of the optimized catering process
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Figure 2 The optimized catering procedure process diagram
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Table 5 Effect comparison between old and new design
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