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Urgency of the research. Nowadays, the deployment of low-cost platforms, such as Raspberry Pi is applied not only in
educational or hobby projects, but it finds application also in industry or various commercial products. Therefore, it is crucial
to explore the possibilities of using such low-cost systems.

Target setting. The research aimed to create a "low-cost" photo booth that would be comparable or better in parameters
to commercial solutions, but at a much lower cost.

Actual scientific researches and issues analysis. When designing the system and preparing this paper, we considered
both current sources — publications and papers dealing with the current state of development of the photo booth as well as
existing solutions, which are available on the market.

Uninvestigated parts of general matters defining. The created photo booth solution currently neither have printing ap-
plied, nor send the resulting photos to email or cloud automatically. It will be implemented in the next stage of development.

The research objective. The purpose of this article is to explain how we can create original photo booth using Raspberry
Pi platform.

The statement of basic materials. We used single-board low-cost microcomputer Raspberry Pi, and in combination with a cam-
era, we made a photo booth. For this system, we created a control program in the Python environment, which is one of the most
widespread programming languages and finds application in various areas.

Conclusions. Using the Raspberry Pi and the camera, we created a fully functional photo booth qualitatively comparable
to commercially available products at a much lower price.
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Introduction. A photo booth is an automatic device or kiosk that uses an automatic process to
take photos of an individual or a group of people. It can create a single photo or a series of photos.
Photo booths can be divided into two categories. Enclosed photo booths are often used in public
spaces. The image size of the photo is from the waist up and is mostly used for use in documents.

Newer types of cabins are open photo booths, which can take photographs of a larger number
of people. It is a small box, which is very easy to operate with one touch. Either a single photo or
a series of multiple photos is created. If a series of photos are created, there is a pause of a few
seconds between each photo to change poses or exchange props. Numerical countdown signals
about this pause on display or a LED before the next photo is taken. The photos can be sent by e-
mail, printed on-site, or sent via MMS. This type of photo booth should include an extensive
display so that all customers can see the timer or live preview of photos. Such photo booths are
mostly used at weddings, parties, corporate events, festivals, and other social events [1].

Our goal was to create an open photo booth. Before presenting our own solution, we will
give examples of commercially available photo booths.

HootBooth® DSLR EventPRO Augmented Reality Photo Booth. This photo booth
(Fig. 1) is produced by Hootbooth, based in the United States. It includes a 12.3” touch screen
monitor in the form of a Microsoft Surface Pro 6 tablet with an i5 processor and uses the Win-
dows operating system. Photos are taken with the Canon EOS M50. Its stand is made of steel,
and the packaging of all hardware components is made of aluminium. This photo booth weighs

approximately 12.2 kg [2].
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Fig. 1. HootBooth® DSLR Event PRO Augmented Reality Photo Booth [2]
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The main advantage of this product is its compactness and easy installation, which, accord-
ing to the manufacturer, should take about 5 minutes. The disadvantage could be considered a
relatively small display, which is limited by the maximum size of manufactured tablets. This
photo booth price is relatively high, in the version without a printer costs 7699 EUR and the
one with a printer — 8449 EUR.

FB-003 Classic. It is a product of the Polish company
Photo Booth Europe (Fig. 2). This device contains a 15" touch
screen from ELO and a mini-computer of various configura-
tions (CPU 13/15/17, 120/240GB SSD, 4/8GB RAM) with OS
Windows 10. The Canon 2000D camera is installed in the
photo booth. The photo booth also includes a DNP DS-

RX1HS printer. The product uses LED lights around the mon-
itor to illuminate the subject. The price of this model starts at
4500 Euros [3].

The main advantage of this product is printer included in - \'w
standard equipment and the variability of the computer con- . 4
figuration. The significant disadvantage of this device is the
weight, as the stand weighs 30kg and the packaging of com-
ponents 27kg, which is in total 57kg. Another disadvantage is 5.

it

Fig. 2. FB-003 Classic [3]

the large size of 65x47x172 cm.
Topfotobudka FT1. It is a photo booth (Fig. 3) of Slovak

origin, manufactured by ADAMASS s.r.o. Among all com-

pared photo booths, this model has the largest 17" display m
from ITY AMA. However, it also includes a more massive HP o
260 W10 computer. It uses a Canon 250D digital camera and L}

a HITI printer. It uses LED lighting around the display. The
price of the photo booth is about 4700 Euros [4].

The advantage over previous devices is that it contains the
largest display, which will be appreciated by the photographed
persons, especially if they will take pictures in larger groups.
FT1 contains a printer at the start price. The disadvantage is
the biggest dimensions of 60x45x170 cm and also the highest
weight of all the presented solutions (approx. 80 kg).

Our solution — hardware. Our goal was to create a cheaper device that would be more
compact and at the same time with a lower weight, while the function and operation of the photo
booth would be comparable to commercial models. For this purpose, we chose as the control
unit, the Raspberry Pi microcomputer (Fig. 4) with the Raspbian operating system [5]. Other
components used were Nikon D4 camera, Asus VT 229H touchscreen LCD monitor, memory
card, connecting cables, lighting, mouse and keyboard. The control software was created using
the Python programming language.

The Raspberry Pi is a single-board low-cost microcomputer with a size 8556 mm and
approximately 20 mm thick, almost like a credit card. This small computer is an exposed moth-
erboard on which hardware components are mounted, and its performance can be compared to
a weaker desktop computer. It was designed primarily for teaching programming. Any operat-
ing system compatible with the ARM platform can be installed on it, but it must be taken into
account that the RPi does not contain any hard disk or SSD disk. By connecting various external
components, we can modify it for a specific environment and purpose [5].

Fig. 3. Topfotobudka FTI [4]
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After consideration of the financial costs, weight and dimensions, we chose the Raspberry Pi
2 Model B microcomputer (Fig. 4), which we had available for the implementation of the photo
booth. The benefits of the newer version of RPi were not significant enough for our project to be
invested in. We used the Raspbian operating system for the selected RPi [7]. This operating sys-
tem is free. It is based on Linux, so it is also suitable for computers with lower performance.
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Fig. 4. Raspberry Pi 2 Model B [6]

We applied the Nikon D4 camera that we had available. If we had to buy a new camera, we
would use, for example, a Canon 2000D camera, which can be bought with a lens for 400 Euros.

As a display device, we used a 21.5" touch monitor Asus VT 229H, and its current price is
220 Euros. This monitor is intended to show a preview before shooting, inform about the status
of the system and allow controlling the entire environment.

Other hardware components such as Micro-SD memory card, a mouse with keyboard and
connecting cables were used.

The final set of the photo booth. In Fig. 5, we can see all the hardware components con-
nected. The total cost of new components for the photo booth we have built (without the cabin)
would be about 750 Euros. The estimated price of the photo booth cabin made of wood would
be approximately 250 Euros. Its design is displayed in Fig. 6 — its dimensions are 60x60x23cm,
estimated weight is about 13 kg.

Fig. 5. The final set of the photo booth

Our photo booth would cost several times less than commercially available photo booths.
The great advantage of our device is also a larger display than the commercially available photo
booths have, and at the same time, it is not heavy.
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Fig. 6. Design of the case of the photo booth: front and back view

Our solution - software. The Python programming language was used to create a control
program for our photo booth. It is a universal programming language that is used to create
modern applications related to data analysis, media processing and other operations. This pro-
gramming language works on various platforms such as Windows, Linux, Mac or even Rasp-
bian. In our specific case, we used Python version 3.7.3 [8; 9; 10]. The resulting program has
the task of providing communication between RPi, camera, monitor, mouse, keyboard, or
printer, respectively implement photo sending to mail/internet storage. An important function
is also communication with the user of the photo booth via the created GUI.

The resulting program contains several subroutines. They had to import and configure li-
braries as well as hardware. Communication between RPi and the used camera is realized in
the subroutine camera.py (Fig.7), in which the program gphoto2 is implemented [11]. At the
same time, the camera.py subroutine must be able to solve situations in which the camera does
not cooperate. After setting all parameters in individual subroutines, a graphical interface was
created, which provides control and communication with the user. Subsequently, it was neces-
sary to fine-tune the operation of the program for various error messages [12].

import subprocess

# Nacitanie OpenCV

try:

import cv2 as cv

cv_enabled = True

except ImportError:

cv_enabled = False

# Oprava fotoaparatu

class CameraException(Exception):

def __init__(self, message, recoverable=False):
self. message = message
self.recoverable = recoverable

# Nacitanie pixelov z fotaku

class Camera_cv:

def __init__(self, picture_size):

if cv_enabled:

self.cap = cv.VideoCapture(0)

self.cap.set(3, picture_size[0])

self.cap.set(4, picture_size[1])

# Ulozenie fotky

def take_picture(self, filename="/tmp/picture.jpg"):
if cv_enabled:

r, frame = self.cap.read()

cv.imwrite(filename, frame)

retum filename

else:

raise CameraException("OpenCV NEDOSTUPNE!")

class Camera_gPhoto:
“""gphoto2, ktoré bude fotoaparat vyuzivat na fotenie"""

def __init__(self, picture_size):
self.picture_size = picture_size
# moznosti pripojenia fotaku

Fig. 7. Sample of the subprogram camera.py [12]
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Testing functionality of the photo booth. After starting the program, the number of photos
was set, for example, of four pieces. A preview of the captured object was displayed. When the
shooting was activated, the program counted down and took a picture. This cycle was repeated
four times with a 5 seconds pause between each shoot. As a result, four photographs were taken.
They were compiled into a collage according to our prescribed rule, then displayed on the mon-
itor and saved on the RPi disk (Fig. 8). Testing verified the full functionality of our solution.

Usmev prosim n:‘,‘

Fotim 4x

Fig. 8. Practical test [12]

Conclusions. This article aimed to present the possibility of deploying the low-cost plat-
form RPi in devices where standard computers are commonly used. We were able to prove
compatibility between RPi with components such as camera and touch screen. The result is a
fully functional photo booth, with a control program created in Python. With a little improve-
ment, adding an external flash, printer, our photo booth could replace commercial photo booth.
Compared to other commercially available devices of this type, we found that our solution has
a much lower weight and also several times lower price [12].

Acknowledgement. This work was supported by grant project VEGA 1/0330/19.

References

1. Abella M. (2020), Snaps Through History: Origins of the Photo Booth Retrieved from
https://1000wordsevents.com/snaps-through-history-origins-of-the-photo-booth/ [in English].

2. HootBooth® DSLR EventPRO Augmented Reality Photo Booth (2020), Retrieved from
https://hootboothphotobooth.com/products/dslr-eventpro-augmented-reality-photo-booth?vari-
ant=33870965801099 [in English].

3. FB-003 Classic (2020), Retrieved from https://www.photobootheurope.com/fb-003-classic/ [in
English].

148



TEXHIYHI HAYKU TA TEXHOJIOTIi Ne 4(22), 2020
TECHNICAL SCIENCES AND TECHNOLOGIES

4. Topfotobudka FT1 (2020), Retrieved from https://www.topfotobudka.sk/eshop/topfotobudka-
eshop/ [in Slovak].

5. What is a Raspberry Pi? (2020), Retrieved from https://www.raspberrypi.org/help/what-%20is-
a-raspberry-pi/ [in English].

6. RaspberryPI 2 Model B (2020), Retrieved from https://raspberrypi.stackexchange.com/ ques-
tions/27765/raspberry-pi-2-has-a-unified-rca-and-audio-jack-what-cable-should-i-use-to-conn [in English].

7. Raspberry Pi OS (2020), Retrieved from https://www.raspberrypi.org/documentation/raspbian/
[in English].

8. Bradbury, A., Everard, B. (2014) Learning Python with Raspberry Pi, ISBN: 978-1118717059
[in English].

9. Matthes, E. (2019), Python Crash Course, 2nd Edition: A Hands-On, Project-Based Introduction
to Programming, ISBN: 978-1593279288 [in English].

10. Ramalho, L. (2015), Fluent Python: Clear, Concise, and Effective Programming, ISBN: 978-
1491946008[in English].

11. Gphoto2 (2020), Retrieved from https://pypi.org/project/gphoto2/ [in English].

12. Pavuk, J. (2020), Navrh a realizacia fotografickej kabiny pomocou Raspberry Pi, KoSice [in
Slovak].

VIIK 004.382.7
Ilampux Llapea, {ywan Llumwux, FOpau Ilagyk
PEAJIIBALISA ®OTOKABIHU HA IVIAT®OPMI RASPBERRY PI

Axkmyansuicme memu 00cnioycenna. Y nauwi 4ac 6UKOPUCMAHHA HEOOPOSUX OOHONAAMHUX KOMN I0mepis, Makux 5K
Raspberry Pi, 8iobysacmbcs He quwie 8 0CGIMHIX ma X06i-npoekmax, aie maxodic i y npOMUCL080CMI Ma KOMEPYItIHUX nPooy-
xkmax. Came momy HAO36UHAIHO BANCIUGO OOCTIOUMU MOICTUBOCT BUKOPUCAHHS MAKUX HEOOPO2UX CUCIIEM.

ITocmanoexa npoonemu. Memoro oocniodicenns 6y8 ananiz iCHyIOUUX piwiens ma po3pobka deutesuiol pomoradinu, saxa
3a napamempamu 6yna 6 nopisnanna abo Kpawa 3 KOMepYiHUMU PiUeHHAMU, dle 3 HAbAa2amo HUICUOI0 Gapmicmio.

Ananiz oocnioncens i nyonixayiii. Ilpu pospobyi nawozo piuienna ma niocomosyi 0anoi cmammi Mu 8paxyeanu sx no-
MoyYHI Odicepena - nyoaikayii ma cmammi, o CIMoCyrMbCsl CYyHACHO20 CIAHRY PO36UMKY (hOMOKAOIHY, MaK i ICHYIOYI PIUeHH,
O00CMYNHI HA PUHKY.

Buoinenns nedocnioxncenux wacmun 3azansnoi npoonemu. Ha oanuii wac y cmeopernomy piwienni 0as gpomoxadin ne
30ilCHIOEMbCS OPYK, A MAKOIC ABMOMAMUYHO He HAOCUIAIOMbCS OMPUMani pomozpaghii na eneKmpoHHy nOwmy 4u 8 xmapy.
Lle 6yoe 6nposadsiceno Ha HACMYNHOMY emani po3pooKu.

ITocmanoska 3a60anna. Mema yiei cmammi - ROACHUMU, AK MU MONCEMO PO3POOUMU OPUSIHANLHY PomoKabiny 3a 00-
nomozoro niameopmu Raspberry Pi.

Buknao ocnosenozo mamepiany. /[na eupiwienns nocmasienoi 3a0aui Mu 8UKOpUCMO8Y8alu HeOopo2ull 0OHONIAMHULL
mikpoxomn tomep Raspberry Pi, ma 0na po3pooxu ¢pomokabinu noconanu 1io2o 3 pomo kameporo. [ns kepyeants 6yno pos-
pobaeno npocpamy 6 cepedosuwi Python, sika € o0uicio 3 naunowupeniuux Mos npopamysanHs i 3HaxoOums 3aCMOCYBAHHS
6 pi3HUX chepax.

Bucnogxu. Buxopucmogyiouu Raspberry Pi ma ¢homo xamepy, O6yno po3pobaeno nognogynkyionanshy gpomoxabiny, sy
NOPIGHAHO 3 KOMEPYITIHUMU NPOOYKMAMY, | AKA MAE 3HAYHO HUICHY 8APMICb.

Kniouogi cnosa: Raspberry Pi (RPi), Python, pomorabina
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