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REAL-TIME QUEUE MANAGEMENT BASE ON EQUALITY
TO REDUCE WAITING TIME BY USING MATHEMATICAL MODEL

Sudarat Chantima®

Jessada Pochan?

Abstract

This study aims to develop a mathematical model of real-time queue management
based on the equality principle to reduce customers' waiting time and recommend guidelines
for real-time queue management. The study dealt with two cases of customers: the original
case (taking a new queue card on the day of service/case on a first-come, first-served basis)
and the new case (according to the appointment queue card/case in real-time on the principle
of equality). A mathematical model was used to analyze the waiting times between two cases
using VBA tools in Microsoft Excel.

The results found that there will be the least waiting time in the new case of
scheduling appointments according to the queue card or in the case of real-time on the parity
principle. This can help reduce the waiting time by as much as 95.3% so that people who
come to receive the service do not have to wait in long queues. It can also reduce congestion
in the area resulting from long queues. In addition, queue management can also be applied
to various tasks, such as managing queues in restaurants, scheduling travel, scheduling queues
for pre-checks, etc. And eventually, it can be used or further developed as an application to

facilitate the speed of operations in the future.
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2. nsallvd (mudnsAide/BSealnduundnainualania)
Tunsalludduldfinssuinsalndluiulsusnis ngazdinmiannisdaainudnsan

9 FIA1UIAILAENTISINANULUUINADINITARAIMNANT19TavLNe Tunsaisananiidudnsinle

a a

insanngveE i lduInsmuale Fduanuidenisuinisdan 1sAUULS galnsluunan
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Wumainluszeznailndlaesiunaninmneg weldlignunldusnstuliidenalunissenesi

winauiuly wavannsaldialifnauauA1dniy Asnmd 4

aum 9:10 4. 9:20w. 930w 950 w. 10:00 w. 10:20 w. 9:00w. 940 w. 10:10 u.
A1 189TUA D B8:33W. 856U 916U 833U 930w 930w 9:58uW.  10:10 w. 10:17 W. 10:02 u.
aEen 9:00w. 9:10w. 920w 930w 940w, 9:50w.  10:00 w. 10:10 w. 10:20 w. 10:30 w.
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A15199 1 N1SIAAINITNUANLIBBALAITIATIZIAIAITOAINTAILAY (FIDE1AAaYTaU)

fduiidn  Yo-uwana (fgnde)  wewiavane  wasenudd  waBen nm:z’?;)mﬁ
1 BBBB 9:10 u. 8:33 U. 9:00 u. 27
2 FFFF 9:50 u. 8:33 U. 9:10 u. 37
3 MMMM 11:00 u. 8:39 u. 9:20 u. a1
4 0000 11:20 . 8:44 1. 9:30 u. a6
5 PPPP 11:30 u. 8:47 u. 9:40 u. 53
6 Cccc 9:20 u. 8:56 u. 9:50 u. 54
7 KKKK 10:40 u. 9:12 u. 10:00 u. a8
8 DDDD 9:30 u. 9:16 u. 10:10 u. 54
9 LLLL 10:50 u. 9:17 u. 10:20 u. 63
10 RRRR 11:50 u. 9:22 U. 10:30 u. 68
11 GGGG 10:00 u. 9:30 u. 10:40 . 70
12 111 10:20 . 9:30 u. 10:50 . 80
13 AAAA 9:00 u. 9:58 u. 11:00 . 62
14 JJJJ 10:30 u. 10:02 u. 11:10 u. 68
15 EEEE 9:40 wu. 10:10 u. 11:20 u. 70
16 HHHH 10:10 u. 10:17 u. 11:30 u. 73
17 QQQQ 11:40 wu. 10:21 . 11:40 w. 79
18 NNNN 11:10 w. 10:27 u. 11:50 . 83
SUM 1,076
AVE. 60
Max 83
Min 27

AN5199 2 NISIARIMISNUANLIELAZNITIATIZINIANTOAINTM ML (FlegnaLiasIau)

y . - 1I8150ADY
o o oo Pa-uwana LI87UA Y o IANVAREIIN .
anunun v o LIATTIYUAT LIANTEN - UUIINLIAUA
(Hgnua) nue (W) o
(W)
1 BBBB 9:10 u. 8:33 u. 9:00 wu. 27 0
2 Ccccc 9:20 u. 8:56 u. 9:10 u. 14 0
3 DDDD 9:30 u. 9:16 u. 9:20 u. 4 0
4 FFFF 9:50 . 8:33 U. 9:30 u. 57 0
5 GGGG 10:00 u. 9:30 u. 9:40 u. 10 0
6 I 10:20 w. 9:30 u. 9:50 u. 20 0
7 AAAA 9:00 u. 9:58 U. 10:00 . 2 2
8 EEEE 9:40 . 10:10 u. 10:10 u. 0 0
9 HHHH 10:10 w. 10:17 u. 10:20 u. 3 3
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A15197 2 NNSINAINNTUANIBLATNNTIATIEAIATRAINTE InY (FegeUsazIau) (sio)

4 . R 11a150RY
fduiita wa;muuaqa PR mswensa aanden wmiaﬂjmiq Huanain
(Wanum) e (W)
o (W)

10 JJJJ 10:30 u. 10:02 u. 10:30 u. 28 0
11 KKKK 10:40 . 9:12 U, 10:40 . 88 0
12 LLLL 10:50 . 9:17 . 10:50 w. 93 0
13 MMMM 11:00 u. 8:39 . 11:00 u. 141 0
14 NNNN 11:10 . 10:27 . 11:10 w. 43 0
15 0000 11:20 u. 8:44 u. 11:20 u. 156 0
16 PPPP 11:30 u. 8:47 . 11:30 u. 163 0
17 QQQQ 11:40 u. 10:21 u. 11:40 u. 79 0
18 RRRR 11:50 u. 9:22 1, 11:50 u. 148 0
SUM 1,076 5
AVE. 63 3
Max 163 3
Min 0 0

A15197 3 LWSPULTEURANITIATIZANITINAIATNTANLNELAENTIATIERIAITOAING 2 NTEl

97U 100 S8 (Iteration)

Round W/O (Futimsaaluai) W (a1udaiia) Saving
1a1sonaY (9349) 1atsenne (uannaniin)

AUSD 59 40 fgn 1ay AYse 594 d4an Aan 1aAe

(%) (wii) (w#) (wil) (W) (%) (wiil)  (ui) (W)  (uii/aw)
1 100.0 897.0 86.0 26.0 49.8 38.9 61.0 11.0 0.0 8.7 93.2
2 100.0 856.0 82.0 13.0 476 222 30.0 8.0 0.0 75 96.5
3 100.0 1,108.0 81.0 29.0 61.6 278 37.0 11.0 0.0 7.4 96.7
q 100.0 1,142.0 95.0 21.0 63.4 111 5.0 3.0 0.0 25 99.6
5 100.0 848.0 90.0 15.0 a7.1 22.2 26.0 10.0 0.0 6.5 96.9

37U 100 59U (Iteration)

98 100.0 1,174.0 97.0 27.0 65.2 5.6 9.0 9.0 0.0 9.0 99.2

99 100.0 923.0 93.0 18.0 513 16.7 16.0 10.0 0.0 53 98.3
100 100.0 1,238.0 108.0 29.0 68.8 0.0 0.0 0.0 0.0 0.0 100.0
MAX 100.0 1,279.0 115.0 30.0 711 55.6 197.0 40.0 0.0 25.0 100.0
MIN 100.0 653.0 81.0 3.0 36.3 0.0 0.0 0.0 0.0 0.0 7.9
AVE. 100.0 1,009.4 89.7 21.7 56.1 23.8 42.6 13.2 0.0 8.4 95.3
S.D. 0.0 142.2 7.8 6.3 79 12.7 40.5 8.4 0.0 4.6 4.9
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