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Abstract—Banking kiosk is an entirely automated human-

interface machine, developed in order to provide the wide range 

of payment methods with easy accessibility, straightforward 

exploitation, and simple maintenance. After every successful 

financial transaction, the bank uses a stamp as a proof, providing 

bank's authenticity and security. Remote banking kiosk also has 

to provide exactly the same stamp after every completed 

transaction. Demands that it has to fulfill are reliability, 

durability, easy maintenance, and restrictive accessibility. 

Restrictive accessibility is a specific demand because of the 

stamp's significance. Consequently, an unauthorized person who 

refills the printer's paper trays or maintains other parts of the 

banking kiosk must not be able to access to it. On the other hand, 

an unauthorized person should be able to freely refill the ink 

contained in the stamp's cushion. The automated stamping sub-

system, developed according to the bank request, together with 

all its elements is represented in this work. 
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I. INTRODUCTION 

Nowadays, different types of payments are an essential part 
of everyday life all over the world. Whether peoplepurchase 
goods, home appliances, services, etc., payment is inevitable. 
Due to the technologicaladvances, nowadays, there is a wide 
range of available payment methods, developed in order to 
support everyday life. The old-fashioned ways of payment like 
cash and coins are slowly but surely dying [1]. Even the credit 
and smart cards are losing their popularity. A state-of-the-art 
payment method whose popularity progressively grows 
requires a smart mobile phone. The overall presence ofinternet 
and Near Field Communication (NFC) technology, allows us to 
successfully finish financial transaction with just a click on a 
mobile phone, in absence of both cash and credit card [2, 3]. 

Secondly, the term that is always associated with payment 
is security. Encrypted data, Personal Identification Number 
(PIN) codes, touch IDentification (ID), etc., are the methods 
used to authenticate a person requesting payment. Over thirty 
years people have been largely using and have been dependent 
on an Automated Teller Machine (ATM). ATM is a banking 
system on which an account holder can access his/her account 
anytime and anywhere with his/her credit card, issued by the 
bank. Existing ATM machines are based on a four-digit PIN 
code which is not entirely secure because it is not unique and 
could be shared with other people. However, a fingerprint 
biometric feature could be used to provide the necessary 
security [4]. Besides ATM's security, banks are investing in the 
development of user interface, as an important part of every 

ATM machine. The results suggest that different menu 
structures will affect the usability of the ATM banking [5]. 
Apart from the ATM machines, the rapid growth of mobile 
payment applications requires their better security. The 
majority of mobile payments are based on NFC technology, 
and therefore, necessary security is inevitable [6]. 

Accordingly, inventing a fully automated machine, banking 
kiosk, which incorporates all payment methods and the 
necessary security is challenging, but the impact on everyday 
life is enormous because of its payment variety. Whether one 
has cash, credit card or just smart phone in the pocket, the 
payment can be successfully carried out. Also, this machine 
has to be easily accessible and straightforwardly exploitative, 
as the other human-interface machines, and simple to maintain 
as much as possible. 

II. STAMPING PROBLEM AND ITS SIGNIFICANCE 

After an every successfulfinancial transaction a receipt is 
issued as a proof. Usually, receiptsthat are printed by the cash 
registers in markets do not contain stamp, but receipts issued 
by the banks contain one. Every stamp guarantees security and 
authentication of the bank. As a remote part of the bank, 
banking kioskhas to provide a fully automated stamping after 
every transaction. Stamping means pressing the inked stamp 
content on the valid surface, in this case paper. However, 
printed stamp is not valid and, because of that, banking kiosk 
demands a Stamping Sub-System (SSS). 

The SSS block diagram is shown in Fig. 1. It contains a 
printer that ejects the paper which has to be stamped, one sub-
system-block for stamping and the other for ejecting the 
stamped paper out of the sub-system. Also one sub-system-
block for controlling the entire SSS is present. The idea of 
paper stampingbefore printing is excluded at the beginning 
because of possible malfeasance and large cost effects of 
printing method. Stamping has to be durable, reliable, easy to 
maintain and restrictive for accessibility. The first three 
demands are obviousfor almost every system, but the last one 
is specific and the reason is stamp'ssignificance itself. It has to 
be restrictive, so that an unauthorized person, who refills the 
printer's paper trays or maintains the other parts of the banking 
kiosk, does not have an access to it. On the other hand, an 
unauthorized person should be able to freely refill the ink 
contained in the stamp's cushion. The parameters which also 
must be taken into account in the development process are: 

 a maximum number of clearly visible stamps with a full 
ink cushion, 
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 an estimated time before the next ink refill based on a 
daily stamping rate, 

 a maximum number of printed papers per day and an 
estimation of time until next paper tray refill, 

 an estimated time until the next toner cartridge 
replacement, and 

 time cycle from the command initation to the paper's 
ejection, based on the printer rate and time for both 
stamping and ejecting the paper out of SSS. 

Fig.1. Stamping sub-system block diagram. 

III. STAMPING SUB-SYSTEM REALIZATION 

SSScontains: a printer, one mechanism for stamping and 
the other for ejecting a stamped paper out of the machine, 
which is presented in Fig.2. Both of the mechanisms are part of 
a single unified mechanism, but they are described separately 
due their difference. The mechanism for stamping, besidesits 
construction, also incorporates the stamp as well asall the 
necessary actuators and sensors. Besides, the mechanism for 
paper ejection includes an adequate sensor together with an 
actuator. Mechanisms for stamping and paper ejection out of 
banking kiosk are mounted on an auxiliary construction that is 
required because of the high printer's paper ejection location. 
The whole sub-system lies on a steel sheet mounted on the 
drawer mechanism for simplified service and maintenance. 
Important parts of the SSSare adequate control electronics and 
control algorithm. 

Fig.2. Stamping sub-system. 

A. Printer 

The most requiring demands of a printer are its capacity 
and the number of paper trays. The larger capacity means 

longer time interval between two refills. The print rate and 
printer dimensions have to be appropriate as well. Based on 
these demands, a printer HP LaserJet Enterprise P3015DN [7] 
is selected, which has the print rate of up to 42 pages per 
minute with the capacity of 1000 pages (2 paper trays both 
with 500 papers), and with dimensions 447x729x315 mm. 

B. Stamping mechanism 

An essential part of the stamping mechanism is the stamp 
itself. The most challenging demand is the realization of a 
restrictive access to the stamp and a free access to refilling the 
ink in the stamp's cushion. At the same time, the stamp has to 
be always inked at the end of stamping cycle. Also, the inked 
cushion has to be adequately closed in order to avoid its drying. 
To comprehend the way how stamping actually works, it is 
essential to analyze stamp's construction at the first place. It 
consists of a body, stamp's cushion, and a stamp. Stamp's ink 
cushion is positioned in the upper part of the stamp's body. The 
stamp rotates inside the body for 180° around an axle which is 
moving upwards and downwards. That is possible because of 
the special guiders inside the body and stamp's axis of rotation 
which is a movable axle. At the same time, stamp's body 
movement is guided with two sliders. Initially, the stamp is 
faced upwards touching the cushion. By causing a downward 
movement of an axle, stamp rotates for 180° and it could be 
impressed. On the contrary, causing upward movement stamp 
takes its initial position. At the upper part of cushion's holder 
there is a hole through which ink can be refilled. On the top of 
that hole, limiter is positioned in order to limit stamp's upward 
movement and disable cushion drying, when the stamp is in its 
initial position (Fig. 3). All parts are taken from massively 
manufactured self-inked stamp [8] with necessary 
modifications. 

Secondly, to realize the downwards and upwards 
movements, two springs and two electromagnets are used (Fig. 
3). Springs are attached at a fixed point on the one side and at 
the axel on the other. The cores of electromagnets are attached 
to the axle on each side using L profiles and nuts. Causing 
cores' movement axel is moving downwards and, as a result, 
stamp's construction moves and springs extend. After disabling 
electromagnet voltages, springs cause an upward movement 
and when the stamp's construction reaches the limiter, 
stamping cycle is finished. The L profile positioned on the right 
hand side of stamping mechanism, whose position is measured 
using an inductive sensor, is used to detect stamp's position 
(Fig. 3). Stamp's content and its position on the paper, after a 
finished stamping cycle, are presented in Fig. 4. 

To accomplish the demand of a restrictive access, the entire 
stamp's construction together with all necessary parts is placed 
inside the case with a locking door. The disassembling of 
stamping mechanism, and therefore service, is only possible 
when the door is unlocked. On the other side, the limiter is 
freely movable so that the refilling of ink is possible with 
locked door. 
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Fig.3. Stamping mechanism and mechanism for paper ejection. 1. Stamp's 
axle; 2. Stamp's construction; 3.Guider; 4. Limiter; 5. Spring; 6. 

Electromagnet's core; 7. Case; 8. Locking door; 9. L profile; 10. Inductive 

sensor; 11. Paper; 12. DC motor; 13. Motor's bracket; 14. Coupling; 15. 
Bearing bracket; 16. Auxiliary steel sheet; 17. Optical sensor; 18. Upper 

Teflon coated cylinder. 

C. Mechanism for paper ejection 

As noted before, the mechanism for paper ejection out of 
the banking kiosk is an inevitable part of a unified mechanism, 
together with the stamping mechanism (Fig. 3). It consists of 
two cylinders, a DC motor, a motor bracket, two bearing 
brackets, a coupling, an auxiliary steel sheet and one optical 
sensor. A role of the two Teflon coated cylinders with steel 
core is to grab a paper so that it can be ejected out of sub-
system after finished stamping. One cylinder is coupled with 
DC motor's shaft while the other one is passively rolling 
because of the latter one. The passive cylinder also can slightly 
move vertically because of the paper's thickness. The optical 
sensor detects ejecting paper and its information is used to stop 
cylinders before and after stamping. During ejection, the paper 
bends downwards because of sub-system's exit shape. Exit of 
the sub-system is presented in Fig. 4, the way how one who 
initiates the payment gets a stamped paper after a finished 
transaction. 

Fig.4. Stamping sub-system's exit and stamp's position on the paper. 

D. Control electronics 

The designed electronics does not control stamping sub-
system only, but also all peripheral banking kiosk's elements. 
Its operation depends on the desired commands initiated from 
the Human Interface Machine (HMI), a main control element 
in the banking kiosk's system. Its role is to supervise the 
operation of actuators based on the sensors information and in 
the case of an inadequate operation to timely inform the 
supervised main control element. A block diagram is 
represented in Fig. 5. The used microcontroller is Atmel 
ATmega 128 [9] and the projected voltage supply is 24/5 V 
with the maximum current of 3A. All inputs are projected for 
the voltages up to 24V. At every output there is one relay with 
a specified trigger voltage of up to 220V and the maximum 
current of 6A, and one indication LED. Besides inputs and 
outputs intended for sensors and actuators, there are also tasters 
and LEDs as well, which are convenient during testing process. 
Used communication modules are the RS232 for 
communication with HMI and the Global System for Mobile 
Communications (GSM) module for communication with a 
service team. GSM module's main purpose is to send 
information about main banking kiosk's elements and it is not 

directly involved into the SSS work. The control electronics is 
presented in Fig. 6. 

Fig.5. Control electronics block-diagram. 

Fig.6. Control electronics. 

E. Control algorithm 

The beginning of a control algorithm execution is 
determined by the commands initiated from main control 
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element in banking kiosk, industrial computer (HMI). When 
the command is successfully received and perceived, the 
control algorithm commences. A block diagram of a control 
algorithm is represented in Fig. 7. Firstly, DC motor's 
movement and therefore cylinder's movement is enabled until 
optical sensor detects the paper. Afterwards, the stamping 
process occurs, and when inductive sensor's information is 
perceived, stamp takes its initial position and the process of 
paper ejection could start. When the optical sensor does not 
detect the paper anymore, motor's movement is disabled and 
another stamping cycle could begin.  

 

Fig.7. Control algorithm's block diagram. 

IV. RESULTS AND DISCUSSION 

After reliability, durability, easy maintenance and 
restrictive accessibility, demand that the banking kiosk, and 
therefore the SSS, has to provide is daily sustainability in terms 
of clearly visible impressed stamps and paper capacity. The 
whole sub-system is designed respecting the printer's paper 
capacity, which is 1000 papers. Consequently, maximum 
number of clearly visible stamps before next ink refill is up to 
1000. Relating to the manufacturer's recommendation, the 
printer's monthly volume is 1500-5000 pages for the long-life 
device performance and its duty cycle is predicted to be up to 
100000 pages. 

Secondly, another important parameter of stamping sub-
system's work is the time cycle from the command initiation to 
the paper's ejection. During testing, time needed for the first 
paper ejection is up to the maximum 17 seconds because of the 
inevitable printer's heating process. Every other paper in array 
is ejected out of the SSS up to 10 seconds. The room 
temperature to which the whole machine was exposed during 
testing was within 19-23°C range. Also, in this range of 
temperatures, the properly closed inked cushion is sustainable 
in term of dryness. Because of the machine's purpose, to be 

positioned within the closed environment, where temperatures 
do not decrease below 15°C, observed temperatures are 
relevant to the machine's work prediction. 

V. CONCLUSION 

The banking kiosk's purpose is to provide a wide range of 
different payment methods with easy accessibility, 
straightforward exploitation, and simple maintenance. It 
implements payment methods that include cash, credit cards, 
NFC technology, and Quick Response (QR) bar-code 
technology for filling out the forms with ease. Because of the 
stamp's significance, in terms of security and authentication, 
the banking kiosk as a remote part of the bank has to provide 
the stamping sub-system for that purpose. At the same time, it 
has to provide restrictive access to the unauthorized people on 
one side and, simple maintenance, high durability and 
reliability of the stamping sub-system on the other side. The 
maximum number of payments that could be successfully 
carried out in one cycle is 1000, because of printer's and stamp 
cushion capacities. The advantages of presented stamping sub-
system are high reliability, simple construction and, thus, easy 
maintenance. The biggest disadvantage is the finite number of 
papers that could be printed and stamped in one cycle before 
paper and stamp's ink cushion refill. Accordingly, all necessary 
refills or substitutions have to be done timely so that the 
banking kiosk's exploitation could be as long as possible. 
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