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ARM based Educational Kit for Blind Student
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Abstract: We propose the use of a touch screen to convey basic mathematical concept, general knowledge information through
simple educational kit. It is robust and simple to control. It is activated by touch only. Blind children can choose activities by
touching the touch screen guided by pointers placed at the side of touch screen. The main Idea behind the project is to design a
handy educational embedded device which can be used by the visually impaired. For this purpose we make use of combination of
micro- controller, graphics LCD, touch screen, SD card interface etc.
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I. INTRODUCTION

From small handheld devices to large industrial consoles, touch screens are rapidly becoming common interfaces, allowing people
to interact with information using their fingertips. A number of different technologies have been explored over the past few years to
endow touch screens with graphical interface. Perhaps the simplest way to create touch screen based voice feedback is to design an
education frame work on the graphics LCD and layover a touch screen over the display. For the blind, the lack of sight is a major
barrier in daily living: information access, mobility, way finding, Interaction with the environment and with other people, among
others, are challenging issues. Blind children may also need special training in understanding spatial concepts, and in self-care, as
they are often unable to learn visually and through imitation as other children do.

Il. SYSTEM DESIGN
Our system consists of five main components: ARM, Resistive touch screen, graphical LCD, SD card, speaker.

Touch Screen < > SD Card
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128*64 Graphical [—— > Speaker
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Fig.1: Block Diagram of system

A. ARM

The ARM7TDMI-S is a general purpose 32-bit microprocessor, which offers high performance and very low power consumption.
The ARM architecture is based on Reduced Instruction Set Computer (RISC) principles, and the instruction set and related decode
mechanism are much simpler than those of micro programmed Complex Instruction Set Computers. This simplicity results in a high
instruction throughput and impressive real-time interrupt response from a small and cost-effective processor core. Pipeline
techniques are employed so that all parts of the processing and memory systems can operate continuously. Typically, while one
instruction is being executed, its successor is being decoded, and a third instruction is being fetched from memory.

In our project we use LPC2138 microcontroller. The LPC2138 microcontrollers are based on a 16/32-bit ARM7TDMI-S CPU with
real-time emulation and embedded trace support, that combine the microcontroller with 32 kB, 64 kB, 128 kB, 256 kB and 512 kB
of embedded high-speed flash memory. A 128-bit wide memory interface and a unique accelerator architecture enable 32-bit code
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execution at maximum clock rate. For critical code size applications, the alternative 16-bit Thumb mode reduces code by more than
30 % with minimal performance penalty.

Due to their tiny size and low power consumption, these microcontrollers are ideal for applications where miniaturization is a key
requirement, such as access control and point-of-sale. With a wide range of serial communications interfaces and on-chip SRAM
options of 8 kB, 16 kB, and 32 kB, they are very well suited for communication gateways and protocol converters, soft modems,
voice recognition and low-end imaging, providing both large buffer size and high processing power. Various 32-bit timers, single or
dual 10-bit 8-channel ADC(s), 10-bit DAC, PWM channels and 47 GPIO lines with up to nine edge or level sensitive external
interrupt pins make these microcontrollers particularly suitable for industrial control and medical systems.

B. Touch Screen

A touch screen is an input device and normally layered on the top of an electronic visual display of an information processing
system. A user can give input or control the information processing system through simple or multi-touch gestures by touching the
screen with a special stylus or one or more fingers.

A resistive touch screen consists of top and bottom transparent sheets facing each other with a gap between them. The top and
bottom sheets are coated with ITO (Indium Tin Oxide). ITO is a transparent conducting material. The top and bottom sheets have
uniform resistance value over its surface.

As the top sheet gets pressed, the pressed point of the top sheet physically yields and contacts the bottom sheet. As the ITO layers of
the top and bottom sheets contact, electricity gets conducted at the contacted point, and the location of the conducted point is
detected. The material of the top sheet must be flexible, because it needs to yield when pressed. PET film, glass or polycarbonate
plastic is most commonly used. The most basic combination is PET film as top sheet and glass as bottom sheet (film/glass structure).
Spacer dots are usually printed on the bottom sheets to prevent the top and bottom sheets from contacting when not pressed. Size
and placement of the dot spacers affect the operational feeling.
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Fig 2: Resistive Type Touch Screen

C. Graphical LCD
This LCD has a display format of 128x64 dots and has yellow-green colour backlight. Each LCD needs a controller to execute its
internal operations. This LCD uses two KS0108 controllers.

*——ﬂ

Fig 3 Graphical LCD
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The 128x64 LCD is divided into two equal halves with each half being controlled by a separate KS0108 controller. Such LCDs
(using KS0108 controller) involve paging scheme, i.e., whole LCD is divided equally into pages. The paging scheme of the
graphical LCD can be easily understood from the following table.

Tablel: paging scheme of graphical LCD

Controller]l CS=1, CS5=0 Controller? COCS=0_, CS5=1
Do _\Hl . .‘I
D1 || Page0 64 bytes {columns) x Sbhits Page O
D2z -
D3 Page 1 Page 1
D4
DS Page 2 Page 2
ety 64
Page 3 Page 3 :
D7 >b1ts
Page 4 Page 4
Page > Page >
Page & Page 6
Page 7 Page 7
J
&4 bits 64 bits

1) 128x64 LCD implies 128 columns and 64 rows. In total there are (128x64 = 1024) pixels.

2) 128x64 LCD is divided equally into two halves. Each half is controlled by a separate controller and consists of 8 pages. In
above diagram, CS stands for Controller Select.

3) Each page consists of 8 rows and 64 columns. So two horizontal pages make 128 (64x2) columns and 8 vertical pages make 64
rows (8x8).

D. SD Card

Secure Digital (SD) is a non-volatile memory card format developed by the SD Card Association (SDA) for use in portable devices.
Their small size, relative simplicity, low power consumption, and low cost make them an ideal solution for many applications. SD
card is used to store all the audio signals, communication based protocol.

E. Speaker

Speakers are one of the most common output devices used with computer systems. Regardless of their design, the purpose of
speakers is to produce audio output that can be heard by the listener. Speakers are transducers that convert electromagnetic waves
into sound waves. The speakers receive audio input from a device such as a computer or an audio receiver. This input may be either
in analog or digital form. Analog speakers simply amplify the analog electromagnetic waves into sound waves. Since sound waves
are produced in analog form, digital speakers must first convert the digital input to an analog signal, and then generate the sound
waves.In our system speaker is present at the output side of the design. This is the most important unit through the visually
handicapped user’s point of view. User will interact with the device through speaker system .whatever activities the user is going to
do will be announced by the device through speaker system.

IHILRESULTS
Results of the experiments are presented in order as displayed on LCD and announced by SD card. Figure 4 represents design of our

system.

Fig 4 system setup
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Fig. 5 after starting the educational kit

Figure 5 shows result displayed on LCD after starting educational kit. The name of project displayed on LCD.

Fig. ain menu of kit
Figure 6 represents result when main menu displayed on LCD Screen. In main menu we give 4 options as shown in figure.

—

Fig 7 sub menu of Math’s displayed on LCD

Figure 7 shows result as we select math’s menu. Here we have given 4 sub menus in math’s like addition, subtraction, multiplication
and division.
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Fig 8 sub menu of addition

Figure 8 displays result as we select addition menu. Here also we have given 4 sub menus as shown in figure.

Fig 9 result of 2+3 addition

Figure 9 displays result of 2+3 addition. Result displayed on LCD and announced via SD card in audio form.

IV.CONCLUSIONS
In this paper we have described development of simple educational kit capable of displaying mathematical concepts to blind

children’s. Using such educational kit blind students can evaluate a variety of phenomena. These systems provide flexibility. For
these systems we must evaluate our requirements for different functions like songs, pictures and quiz etc... Based on requirements
we can choose touch screen , graphical LCD and hardware to meet our needs.
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