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ABSTRACT 
Alzheimer is one of the most pernicious diseases that cause neurodegenerative disorder in humans. The affected patients cannot 
cope up with the real world, as they will find difficult to recollect recent events. They need a personal caretaker for survival. This 
project replaces the caretaker and is developed to assist the Alzheimer patient. This work uses accelerometer sensor, GSM module, 
GPS receiver, microcontroller, motor driver and Google maps application which aid the Alzheimer patients as a self assisting 
device. 
 
KEYWORDS: Alzheimer, Accelerometer sensor, GSM module, GPS receiver, microcontroller, motor driver and Google maps 
application.  

 

INTRODUCTION 

 

Alzheimer is a chronic neurodegenerative disease that usually starts slowly and gets worse over time. The 

people above the age of 70 are most vulnerable group for this disease. The most common early symptom is 

difficulty in remembering recent events. In rare cases, the patient forgets even his close relations or even his own 

identity. No treatment stops or reverses its progression, though some may temporarily improve symptoms. 

Affected people increasingly rely on others for assistance, often placing a burden on the caretaker. Wandering is 

especially common in people with  Alzheimer's disease.[1] Many devices help the patients in certain ways, cannot 

completely assist them. This project aids the patient in their daily activities like taking medicine in time, taking 

them to destination etc. 

Until now, the Alzheimer patients are helped by separate devices like mobile for reminder messages, special 

clocks to distinguish time, electrical monitor for electrical use monitoring etc. Location tracking devices helped 

the caregivers to some extent. But none of the above devices can self assist them. That is they are dependent on 

the caretaker for doing most of the daily activities. The caretaker has to monitor their each and every action in 

order to help them. One of the earliest instances of tracking devices involved a method which allows a caretaker 

to alert other people who are present in a fixed radius. Another proposed method involved locating wireless 

devices and determining whether a device has entered or exited a pre-provisioned 2-dimensional or 3-D 

dimensional geographic zone. 

Some devices are available for monitoring the Alzheimer patients for a certain period. These are unobtrusive 

movement sensors that can oversee a person’s activity in their home over a period of time. A proposed model 

consists of processor with Artificial intelligence for in-home monitoring and assisting which is not came into 

existence. These devices have however many disadvantages, our project on the other hand overcomes most of the 

disadvantages. 

 

https://en.wikipedia.org/wiki/Alzheimer%27s_disease
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II. Block Diagram: 

 
III. Methodology: 

Underlying components are those that are utilized for this work 

 

1) Accelerometer Sensor: 

The ADXL335 is a small, thin, low power, complete 3-axis accelerometer with signal conditioned voltage 

outputs. The product measures acceleration with a minimum full-scale range of ±3 g. It can measure the static 

acceleration of gravity in tilt-sensing applications, as well as dynamic acceleration resulting from motion, shock, 

or vibration [2]. 

 

2) Voice Recognition Board: 

The voice recognition board is a completely assembled and easy to use programmable speech recognition 

circuit. The commands that you need can be programmed to recognize. It has 8-bit data out which can be interfaced 

with 16-bit PIC microcontroller. The audio input from the microphone can be given through the audio jack 

assembled in this board. The input command with their corresponding characters can be displayed in LCD [3]. 

 

3) Gsm Module: 

GSM is used to establish communication between a computer and a GSM system. Global System for Mobile 

communication (GSM) is an architecture used for mobile communication in most of the countries. Global Packet 

Radio Service (GPRS) is an extension of GSM that enables higher data transmission rate. [4] 

 

4) Audio Playback Recorder: 

The APR9600 device offers true single-chip voice recording, on-volatile storage, and playback capability for 

40 to 60 seconds. The device supports both random and sequential access of multiple messages. Sample rates are 

user-selectable, allowing designers to customize their design for unique quality and storage time needs. Integrated 

output amplifier, microphone amplifier, and AGC circuits greatly simplify system design. The device is ideal for 

use in portable voice recorders, toys, and many other consumer and industrial applications. 

 

5) Arm7 Lpc2148: 

General description The LPC2148 microcontrollers are based on a 16-bit/32-bit ARM7TDMI-S CPU with 

real-time emulation and embedded trace support, that combine the microcontroller with embedded high-speed 

flash memory ranging from 32 kB to 512 kB. 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 (CISC). 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. 
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5.1) Real-time clock: 

The RTC is designed to provide a set of counters to measure time when normal or idle operating mode is 

selected. The RTC has been designed to use little power, making it suitable for battery powered systems where 

the CPU is not running continuously (Idle mode). 

 

6) Relay: 

Relays are electromechanical devices that use an electromagnet to operate a pair of movable contacts from 

an open position to a closed position. The advantage of relays is that it takes a relatively small amount of power 

to operate the relay coil, but the relay itself can be used to control motors, heaters, lamps or AC circuits which 

themselves can draw a lot more electrical power. 

 

7) Peripheral Interface Controller: 

The PIC microcontroller PIC16f877a is one of the most renowned microcontrollers in the industry. This 

controller is very convenient to use, the coding or programming of this controller is also easier. One of the main 

advantages is that it can be write-erase as many times as possible because it uses FLASH memory technology. It 

has a total number of 40 pins and there are 33 pins for input and output. PIC16F877A is used in many pic 

microcontroller projects. PIC16F877A also have much application in digital electronics circuits. 

 

IV. Operation: 

As the name suggest, in this project the patients are monitored and self assisted. 

 

1) Monitored: 

In this work monitoring is done for specific task such as taking medicines on time, taking food on time. Real 

Time Clock is used to remind patients on timing basis. Ones the patients are reminded they monitored using an 

accelerometer sensor placed in form of wrist watch. At particular time patients are reminded to perform particular 

task. Output of accelerometer sensor is noticed in mobile phone using a gsm module. 

 

2) Self Assisted: 

Self Assisting is, patient gets automatically guided whenever they desired to go anyplace. This is done using 

an accelerometer sensor, GPS module, Voice recognition module, Speaker, Hover board or a model similar to 

hover board. Accelerometer sensor is placed in shoes of patient. Whenever output of accelerometer is high GPS 

sensor gets turned on, so that position of patients can be identified in Google maps.  

Ones the output of accelerometer is high speaker ask for patient’s destination to be reached. Input is given 

through voice recognition module. After command is given by the patient, Hover board or any other material 

similar to hover board can be used to take them to destination. Path to destination is guided using Google map 

navigator. 

 

V. Results: 

Accelerometer (ADXL335): 

Two accelerometer sensors are used to monitor the patient. This work uses ADXL335 which is a three 

coordinate sensor. These accelerometers are commonly used in navigation system. They are employed to detect 

and monitor any vibrations, where these sensors are placed. One of the accelerometer is interfaced with ARM, 

using the application of RTC used to remind and monitor patient. This is done with the aid of wireless headphone 

and GSM module. 

Another accelerometer sensor is placed in shoes of patients. For each position, an accelerometer gives three 

values representing 3 coordinates X,Y,Z. Table-I shows the values of accelerometer sensor reading when tilting 

it in different direction. These values are noted down to identify the action of the patient. In this work, the outputs 

of the accelerometer sensor are displayed in LCD. 

 
Table I: Accelerometer Sensor Reading In Three Coordinates. 

POSITION X Y Z 

 COORDINATE COORDINATE COORDINATE 

With 5V 272 452 612 

Along Xaxis 419 362 452 

Along Yaxis 380 421 454 

 

In this work only X-Coordinate is considered in accelerometer sensor. Patients are monitored by change in 

position of accelerometer sensor at particular time. Reference Value is set to 580. Patients are monitored whenever 

there is change in this value. 
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Fig. 1: 

 

Monitoring: 

In Fig-2 patients are reminded to take breakfast through wireless headset. Accelerometer outputs are noted 

only for particular timing. These outputs are monitored by the caretakers in form of message using GSM module. 

Timing remainder is done using Real Time Clock. Ones there is continuous output in accelerometer them the 

message is sent to caretakers as shown in the Fig-3. 

 

 

 

 

 

 

 

 

 

 

Fig. 2: 

 

 

 

 

 

 

 

 

 

 

Fig. 3: 

 

Similar to breakfast reminding, medicine intake also reminded to the patients and monitored by the caretaker. 

As shown in Fig-4. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 4: 

 

Self Assisting: 

Wandering is especially common in people with Alzheimer’s disease. In this work in order to avoid 

wandering hover board or a model similar to hover board is used. An Accelerometer sensor is placed in shoes of 



189  S. Subash and S. Madhu Madhavan et al., 2017/Advances in Natural and Applied Sciences. 11(5) Special 2017, Pages:  

           185-189 

patient. Whenever output of accelerometer sensor is high, patients are asked about their destination to reach 

through wireless headset. PIC microcontroller is interfaced with GPS receiver to know about the position of 

patient. Their destination is given as input through a microphone. In this work, a voice recognition board is used 

to process the input given through microphone. GPS receiver is programmed with Google Maps, so that the 

patients are taken to their destination by standing in hover board. 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 5: 

 

This is a prototype model, uses a PIC microcontroller, accelerometer, Voice Recognition Board, Audio 

Playback Recorder, Headset and motors connected via relays. Whenever there is change in accelerometer position, 

query about destination is raised through headset. Once the destination is spelled the robot starts moving in 

predefined path. 

 

Conclusion: 

Alzheimer patients are one who should be taken care and every action should be instructed and to be 

monitored by caretaker. A device that consists of two modules was developed. The first module is used for 

monitoring consists of accelerometer sensors and a controller. Different values of the accelerometer for simple 

process like eating are noted. The patient is monitored for a particular interval for these values. The absence of 

these values indicates that patient is not eating. Thus the speaker tells the patient to take the breakfast. 

The second model consists of a robot whose function is similar to a hover board is used to guide the patient 

to his destination. It consists of mainly a voice recognition module and a controller. The controller is programmed 

for the required destination. If the destination is spelled it automatically takes us to the place using Google maps. 

Prototype model robot is tested for two different destinations. 
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