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Development of a Portable Card Reader for the Visually
Impaired using Raspberry Pi
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Abstract We developed a portable card reader for the visually impaired. In South Korea, there is insufficient
development of lifestyle aids for people with disabilities. Living aids for people with disabilities are being developed
using information technology, smart phones, Internet of Things(IoT) devices, 3D printers, and so on. Blind people
were interviewed, which showed that the card recognition function using a currently developed smart phone app was
not able to recognize the screen of the smart phone by the hand of the visually impaired, and it was inconvenient
to operate. In recent years, devices that enable the visually impaired to recognize cards have been studied in foreign
countries and are emerging prototypes. But what is currently available is expensive and inconvenient. In addition,
visually impaired people are most vulnerable to low-income families, which makes it difficult to purchase and use
expensive devices. In this study, we developed a card reader that recognizes a card using a Raspberry Pi, which is
an open-source hardware that can be applied to IoT.The card reader plays it by voice and vibration,and the visually
impaired can use it at a low price.
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Fig. 1. Hardware flow diagram of card reader
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Fig. 2. Flow chart of basic design concept and state
of problem
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Fig. 3. State diagram by mode selection
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Fig. 4. Raspberry Pi 3 block Diagram
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Table 1. Achieve each function, select appropriate
components

Function Part Component

[YOSOO MSR90 3 Magnetic Strip Credit
Card Readerx1

HID OMNIKEY 3021 USB

Strip Card Mode

Chip Card Mode
Cam/Video Mode

SMP pi camera x 1

Processor Raspberry pi x 1

0.8W speaker x 1, LM386 x 1
0.047uF Capacitor x 2
220uF Capacitor x 2
Potentiometer X 1,
100K resistor x 1
10 ohm resistor x 1

3x4 Keypad x 1

Push button x 3
Toggle switch x 1

Audio Assistant

Keypad input

Control buttons

Bluetooth EW-7811UN BT module Battop
connection USB4.0 adapter x 1
Acrylic board 18 x 24 board x 1

Fig. 6+ FIEE Alsla SAlS
ehzlelsto] & F5317] 913 Python o] 83 A4
Mainpy &229] UF-E HoJFEr]

main.py

import RPL.GPIO as GPIO

import time, signal
GPIO.setmode(GPIO.BCM)

#camera and opencv

import numpy as np

from picamera.array import PIRGBArray
from picamera import PiCamera

import cv2

import io

#card reader

import ush.core

import usb.util

from keyboard_alike import mapping

import 0s

import subprocess

from keyPad import keyPadRun

#set up

GPIO.setup(18 GPIO.IN,pull_up_down= GPIO.PUD_UP)
GPIO.setup(7,GPIO.IN pull_up_down= GPIO.PUD_UP)
GPIO.setup(23,GPIO.IN,pull_up_down= GPIO.PUD_UP)

#start at magenetic reader mode
mode = "magneticReader’
#menu is used for medu button
global menu

menu = 'fowarding’

global quit

global shutdownAndCancel

#settingup camera

camera = PiCamera()

cameraresolution = (400,300)

camera.framerate = 32

rawCapture = PIRGBArray(camera,size=(400,300))

Fig. 6. Main.py source using python for card reader
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