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In this \r0rk, loN-cos1, p0rtable microconlrol)cr basrd electronic queue control (EQC) svstems ha\e been dereloPed

for the purpose of controlling queue in banliing. hotel reser\ttion counler, ticl(et counter, insurance compan),
customer ser\'ice center etc. Ihc aim ofthe dcsigned s!stems is t0 maintain a queue \ri1h order and elliciencl T*o
dillcrcnt queue conlrol stslems have been implemented \1irh slightll difTerent leatures. ln EQC system-1. a general

displ,t\ has beeD us€d for displating tol(en number and service counter number whereas in EQC s\'stem-2. erch

token numbar has been displa\ell indi\idunll) in cach ser\ice counter \lith scparate displa\s. In thc both s\\tems,
ea(h customer has to collect ,r tokcn and then \1ill be servcd *henc\cr the token numbcr is displnlcd. l ht slstems

\rcrc designed rrounrl a 16I72 lC, a lo\r-c0s1 8-bit PlCl microcontl'oller and entireh soti\1tre controlled.'I he c0ntrol
programs ha\e been de\eloped using the PIC assembly language. Finalh. the s)s1ems ha\e been tesled under
differen( rondilions to e\aluate their pcrlormance.

Kc1$ords: lvliclocoltrollcl. l.lectronic QlLeue Control
Slstem. Dlsplal. PIC assembl.v language.

1. Introduction

Lr dail,,' life. Customer scnicc orientated comparlies and

urstitutioDs heqLrcr-rtl-v 1'ace lhe problen] of leugthl queues

aDd uDpredictable $aitilg causing tensjon atid slless amollg

both cLrslorrcrs and cmployccs u,hich tesult rn efi'tciency
dcclinc. lhe solutio|r is a microcoltroller bascd eleqtrouic
qucuc manaqenrellt svstcm. Ii is nothtng but a customer
sc|vrce rrauagemerlt s!steln lhal cnablcs thr- coDfident
treatrrent of ad]nirisllation. $fiich is olien esscntial:
custol]-rcrs do not sland cDd to end an)' Drorc. lltstead of
standing in long clucncs. cusk)mers ma1'sit dou'D attd might
lcarn sornc uscftrl intolmatiorr corrccrrrlng thc scr\ices oftlic
company. .,\n-v custotttct-oriettated inslilutiou. likc
cLrslon'lcr care ccntcrs of diflircut tclccottlllrLntcation
col'r'rpanics. banks. hospitals. 11'lsutance cotrrpalties. 1oca1

govcrL,tn'rcut o11iccs. post ofllces. ctc. uil1 tmprolc thcir'

serr,ices plovidurg a nore favorable Lt'nage auci texl.
lhcle alc rnan.v nranufaclurers all oler the *'orld shich
supply electtonlc cqriipmcnts 1cl control qtlcue bLrt thosc

ecluipnents are vcry costl.v l'his rvotk is intended to dcsign
lou.cost equipment
*ith lcically availablc nratenals. IIere. t\\'o diJlerent
clcctronic queuc co]ltro1 systens uith
minor clilfcrence in lcaturcs named i) lJlcctronic Qneue
Corlrol (I]QC) S-vstcm-1 aDd ii) Electtonic Queue Contlol
(l:.QC) Slstcm-2 have been developed. hr the designed

s_"-stems. fbur customer service counters can be setled at a
-irre .rr l r'.t ln lrrr.t Ont (l ll O) ba'r.

2. ()\'er'\'ic$ ol the I)esigncd SYstcms

'fhc selr icc sccnalio of the proposcd ststen'rs can be

describcd as i'ollor.,s: Ilach customer wili be given a token
$1lcn hc cnlers thc loom. Genelally the tokcn ts a printed
plper containirrg a number. Ii thc tokelt nunbel lhat the

cusk)l'ncr coilccled is disp)ayed orr any serlice co].lllter

scLccn. thcD instantl) he ot she is allo$ed to gct service
fi on-r that scrrice counter. Othel*'isc he"she has to \\ait in
cuslotrrer's \\arting scat until tlte counters clisplal hlsrirer

token nr.rmber. In IIQC syslem-1. a slnglc display 1bI thc
Nhole system to sho\\' token numbel aDd couespondrtrg
counter nunber is used (l;ig. l) but in casc of EQC systcm-
2. cach servicc counter has indilidual scleen (Fig. 1) arcl tire
displa,v of each service counler r1ldicates \\'hich customel
g'rl1 be serled fiom lhat countel.

Fig. I : O\ en ie\\ of lhe EQC System I (lefl ) and tiQC St-stcm 2 (r ight)
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3. l)csign and l)elelopmenl of the Srstenls

I hc clcsign ol elcctronic qucuc control sr,stcnrs highll
dcpcnds on lhc pLlt1,lose ancl place *fict-e 11 l ill hc Lrsecl. l he
s),slcLI alcsilln clllt cvcn becontc morc contplct \itlr lhe
additron oi ncl Iacilitrcs. A sulple slsrerr mur irale a

drsplat Lrnit. tokcn collection rLlil. calltne ulil autd colttrol
unil anci wiling cables.

3.1 l)esign and Delelopmcnt - IiQ(i Svslcm-1

lhc s,r,stcnr clcsign con-rpriscs bolh hard\!arc & softuarc
dcsign ancl delclopmcul stagcs.

3.1.1 Ilardr are design

'l hc harch'"arc dcsigtr proccss is cirr icled ilito tlxec
subscctions likc Suitch Dcbouchurg Scction. Display
Scction. and Cotltrol Scction

.l ti i t (. h I) e b o uc It in g S ectio

'lo avoicl thc ellict ol mechanical jjflering ol push burtotl
stitches. *'c usc n'ronostablc nultrvibrator'(VV) which ri,ill
ecuerate a constant short duration pulsc to be transn.iitted to
thc nricrocontrolleI rcgaldless of ho$ long tlte operators
prcss thc srvirch. CD4047BI] Astable' Monostablc
multivrblator IC has been usecl heLe as thc n.tonostable
mtlltivrbrator l2] (l'ig. 2). I\\'o cxtelnal r.esistor. (R) and
capacitor (C) set the defincd sholt pulse period. ln our case.

tirrc penod rs olly olic (1) second. Thc schematic diagr.am
o1's\ itch dcbouchjns qir cLrits lbr LQC system- 1 is shorvn in
l;ig. 3 *hcrc cach atlou, indicates output of N,[V rvhich is
rndividLrallv corueclcd 10 4 pins of IrOR'lA of the
ntctocontloller f3l.

Displat section

lhis section consists of ibllori'ing Lurits L BCI) (Binary
('ocicd Decimal) cor.mters. 2. l)ecocler',/l)r'ivet r"lnit. ,t LED
Scrcn Scsnrent Display Units

BCI) (lounter: 1-his section is dcsrgnccl as a \1OD-99
counter b.v cascadrng two DM74LS90 decaclc and binary
countcl IC-'s l5l. llie CLK input ol thc fir'st courlier IC is

coNcctcd to MCl,- but sccond couliteL IC is clocked bl the
\1SB (QD) of first counter IC lll (Irig 4). Wlen a buuon is
pressed. the MC-U generates a pulse that increases the
contcnl of th{] corLnter'. 

-fhis countcr unit orders the token
nLmrbcr of the custonlers and displays it on f-sectnent
drrplar,. 

.lhc 
determination ol the correspondirrg counrer

ntrmber *herc the custonet is beinp served *ill be

:r:o,tnizcd bY tlte microcontl ollcl.

l)ec.rder I nil: For comn]olt anodc Seven Segr-nent Display'.
)l.l :l.Sl-\ BCD to Scvcl'l Segment Decoder has been
...: li:: D\l=-1I.547 acccpts foul lincs ofBCD inpur data,

-,:.r::::-! :.:atr.omplcmcnts illtc tallv and decodcs the data
'.::. ::..:- :l:!-S oltlputs to dlive indicatol. Scgmcnts dircctl)'
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Fig.3: The Su,itch Debouching Circuits for EQC Systcm-1

LED 7-Segment Displa), L,nits: l-ach 7 segnenr chsplay
con.iprises seven Ljgltt Jrmitting l)iodes (LliDs) ancl anode
oI cathodes ofthe I-EDs aLe coD'I-r1ou. Con]llton anode tvpc
7-Segn'lent Display is uscd in tbis rvoLk because of actirc
lori' DM7'1I-S,17N llC"D to Seven Scsmenl Decodcl

Conlrcl Sectiotl

The purpose of this section is to control the rvhole Ee('
System-1. Each custoner sclvicing countcl has a singlc
push buttoll srvitch ancl the outputs of sq,itch debouching
circuits are connccted to PORTA of thc microconrroller..
First four pu'rs (IiB0 ro ILBS) ol PORTB are contigured as
oupr-rt which is usecl to displav the set\ice countet.number.
Whenever a s\\,itch is pressed. l{8.1 pin oi POR i B sends a
pulse to MOI)-99 counter to Lncr.asc ihc ioken nrLntber'. A
buzzer is also colxrected 10 l{B5 pLn oiPORlB (not sirorvn
in Frg. ,1) to alen abour lhe .hang. oi roken number. lhc
successful control rs achrereci bi loadins a program to 11le

proeram nrcmorl of rhc mriro;onrroller [,1] 14] [5].

3.1.2 Soft* are Design

Thrs se;uon rs derelorred sith the help of a progranl
flo,.r chart shoun rn Frg.9.

3.2 Design and De\ elopment - EQC Sy.stem-2

3.2.1 Ilardrr are Design

Thrs section rs al,<o drr ided into tluee subsections: Switches
and sgLtches Debouclting Section, Dispiay Section and
Control Section

Switch and S'l,itch Debouching Section
'l his section rs sirular to rhe nQC System 1 exception is
tl'rat the output fiom each switch debouching circuit is tied
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: r PBO intcmpt prn though a signal cliodc 2N4 148. Here,
:rr PBO idcDtifics a tokcn changc call from all counter bul
:rrs PA0-PAl idcntify thc individrLirl selvice countet
:.irbcr.

Dispkry Scction

- .'.o 7 se!meol displays havc been used lbr displaying
: 'icn nurlbeL fbr cach countcr i.e., eight 7-segnent displays
1r\!'bccu rLscd for lour selvice counters. A11 the 7-segnncts
,:- Drultiplexed and ddven by PBI PB7 puts of tire
:::.rocontroller 'fhus thc cor"urtcl and tire decodcridrivels
:rr bc climinated.

(ontft,l Section

: :jh cusl.o1r]er selvicing counter has a single push button
- rtch and the olrtputs ol su'itcl] debouching circuits ate

i.rrncctcd to POR1A (PA3-PA(]) and the signals are

\\l)ed tlxough 2N4148 signal diodes (D1-D4) to PBO pin
: :he micr ocontro ller. PB1-PB7 oIPORTB is configured as

..put u'hich is uscd to send data to thc n'iultiplexed 7-
.-'-:nrcnt displays ofthc selvicc corurtcr. The cathodes ofthe

rrsnent displays irave been controllcd by PC0-PC7 pins
::hc PIC.

.. r:nc|cr a switch is pr-cssed, an nterrupt is gencrated to
3 ' pin oll'Ol{'lB and the microcoltloller scans u4rich pin

l'.\0 I)Ai has been p|essed to identify thc coLu]ler
- -::ber N4rere been pressed to identiiy the counter- nunber

-.-.1- tl'lc tol(en nr.Lmbcr is to be increased. A brLzzer is also
, --::.-cted to l']A5 pin ofPOlLlA (not sbou,n in !-ig. 6) to
- - : rbout thc chaDgc oftokcn numbcr l3 | L4] l5l.

Fig.5: Switch l)cL)ouching Circuits lbr EQC System 2

3.2.2 Sof'hvarc l)csign

The program flowchart is grven in Appcndix (liig.
&10 (a), (b)).

Fig.6: CircLlrl Diagrarr ofEQC Systeln 2

4. Result

Both the systems have been implen.iented in asscrnbly
language l3l ard built using MPLAB assembler l3l and

finally downloaded to PIC microcontloller usirg PICAI-LW
softlare f6l l7l.
Snapshots ofboth systems ar.c shown iD |ig. 7 and 8.
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F-ig. tl: EQC Systenl-2

5. Discussion

'l his clectlolic queue contLol system rllay seem to be sinple
rn dcsign but in olrr daily-iiie it has wide alea of
applicalions. Quick and efficient qucue managcment can be

cnsurcd thlou-!:h this system. Although it is a vely basic

arraDgement lor ctowd control, it can bc improved to
reliablc and more secule systcm willt various facilities suclt

as announcingj duection poirtting etc. In EQC system-2

rrsurg n.rultiplexing technique, indjvidual loken number has

becn displayccl to individtLal display hanging ou each

service counter avoiding the necessity of using any decoder

circnits. But thete may be a probiem loL the custoniers as

tl]ey have to look at all the displays of tl')e seNice counters

to know which counter is going to serve hinVhel. In case of
EQC system-1 thcle is no such problenl but there is no way
to kcep track of last displayed token number. fill ther.r both
systcns are r.rsed in clifferelt companics, ofhces, cr-tstonet

car-c ccnters alid banks.

Appcndix

Ii i,:'it.h

Md. Belayat Uossain, Md. Nahrd Hossain, Md. Enamul Hoque Chowdhuly, Md Habibur Rahman

F-ig. 10(a): Flow code for EQC system-2(paLt)

Irriti;rlieatiorr af hlicln.c'rtro11.r
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Fig.9: Flow code lor EQC system-l
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l-ig. 10 (b): Flow code for EQC system-2
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