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ABSTRACT

Gait abnormalities and irregularities are predictors and indicators of disease and
injury. Traditionally, gait has been monitored and analyzed in clinical settings using
sophisticated video (camera-based) systems, pressure pads, or a combination of these.
Wearable gait sensors offer the opportunity to collect data in natural environments and
supplement clinical data collection, potentially improving the quality of care and health
standards of patients with disabilities. This project presents a gait monitor designed to be
worn on the inside of the knee or thigh. It has a low-power Hall effect sensor on one leg and a
compact magnet on the other leg. Wireless data collected from the sensor system was used to
analyze the step length, step variability, cadence, and cadence variability of four different
individuals with normal gait, two abnormal gaits, and two irregular gaits. When the
differences between branches were used as a proxy for the differences between groups, 81%
of the differences or differences were correctly identified as always-increasing stride
differences. Surprisingly, cadence was 100% accurate in determining stride length differences,
but stride differences did not provide meaningful information. This sensitive, non-contact
Hall effect sensing method for gait monitoring can detect gait variability that is not visually
perceptible in natural environments. These subtle changes in mobility are important in
predicting the early stages of disease and indicate progress in injury recovery.
keywords:Gait Analysis, Wearable Device, Random Forest Algorithm, Heart Rate,

Temperature sensor.
LINTRODUCTION

» Walking is an important human activity that involves the coordination of muscles, brain,
and nerves. Walking refers to the movement of walking. It includes the movement of the
arms, legs, hips, feet, and sides. Generally speaking, each person's gait is unique and
depends on the gait level, step length, and muscle tone. The analysis and characterization
of these disorders is called gait analysis.

»  QGait analysis helps in the examination of different musculoskeletal forces and gait
parameters. Monitoring the changes in the recovery or transition to disability of
individuals after injury and the progress in these processes can provide important
information about the success or failure of rehabilitation strategies.

»  Therefore, basic gait monitoring can provide important information for the detection,
treatment and rehabilitation of injuries, early detection and diagnosis of diseases, and can
determine injury risks in the elderly and other vulnerable groups. Beyond diagnosis, the
integration of heart rate and body temperature measurement using Internet of Things
(IoT) technology supports the dataset to provide a comprehensive assessment of the
patient.

»  Combining abnormalities with biometric data, the system aims to provide a deeper
understanding of health problems, predict the onset of disease pain, and measure
recovery after injury. Performance of the hybrid approach for pedestrian detection and
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landmark tracking. The system uses machine learning algorithms, specifically the
random forest algorithm, to identify and classify different types of variables with
accuracy.

» The results of this study could help improve early diagnosis and healthcare, ultimately
improving patient care and outcomes.

II.LOBJECTIVE

» The main goal of this project is to create a wearable monitoring system that uses low-
energy devices and magnetic connections to accurately determine important aspects of
walking, such as stride length, stride variability, step length, step length, and cadence
variability.

» In addition, the project focuses on the use of Internet of Things (IoT) technology to
integrate heart rate and skin care to provide the best view of a person's physical body
during a travel inspection. The system aims to improve its predictive capabilities by
running a random forest algorithm, allowing it to identify differences in walking patterns
and detect health problems early.

»  In addition, the program will demonstrate the ability to determine travel changes to be
monitored in the clinic by measuring the body's performance.

» The ultimate goal is to improve the quality of care by facilitating early diagnosis and
tracking injury recovery, thus providing a better understanding of the field of identity
control, travel, and healthcare.

IILLITERATURE SURVEY

The dependence on cadence (steps per minute) or speed reflects the role of cadence
measurement in general monitoring. Research shows that walking speed and stride length
decrease with age and stride width increase, while cadence remains constant at a normal pace
of 115 to 120 steps per minute. [1] The focus on cadence (steps per minute) or speed reflects
the role of cadence measurement in general monitoring. Research shows that walking speed
and stride length decrease with age and stride width increase, while cadence remains constant
at a normal pace of 115 to 120 steps per minute. [2] In many cases, cadence can be used as a
measure of cadence. Understanding cadence allows for more accurate assessment of changes
over the rest of the journey. However, this does not mean that the assembly itself has no value.
In fact, rhythm changes in some aspects of the body and mind and is one of many signs that
there may be a problem.[3] For example, people who are anxious often walk slower. The
monitoring technology in the clinic is usually not worn on the body and is controlled by
camera-based systems and energy-sensitive platforms. [4] The cameras record people's
movements and then use video and images to resolve conflicts. Classifying people according
to their emotional state is also being investigated. A person’s pride, happiness, neutral
emotions, fear, and anger can be reliably isolated from data based solely on gait patterns.
Cameras use image processing, ground sensors, and wearable sensors.[5]

IV.EXISTING & PROPOSED SYSTEM

1. EXISTING SYSTEM

» Gait analysis methods that use wearable devices suffer from poor interpretation of
clinical and biomechanical reality. By harnessing the power of technology, scientists,
physicians, and therapists can take an objective, data-driven approach to understanding
human movement.

»  This can fully explain how people move in everyday life and provide insights that
cannot be captured within the confines of a controlled environment.

1.1 DISADVANTAGES

One of the main disadvantages of using standardized tools for analysis is the potential

for data accuracy and reliability issues.

2. PROPOSED SYSTEM

»  This project presents the hardware and software design of the verification system. The
proposed process is based on an algorithm design. A low power Hall effect sensor is
mounted on the subject's legs (inner knee or inner thigh).
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A compact magnet is placed on the other leg. Data acquisition records and processing of
sensor data. It can be done by assembling only the lower part. This study shows how to
pay attention to wear.

Information from sensors is received by the microcontroller and processed by software
designed for analysis. The software calculates and analyzes various parameters such as
stride length, stride variability, cadence and cadence variability.

Develop a new method for collecting information about limbs using random forest
techniques to identify problems. Skin temperature sensors provide important biometric
information about abnormalities.

2.1 ADVANTAGES

>

This project presents the hardware and software design of the verification system. The
proposed process is based on an algorithm design. A low power Hall effect sensor is
mounted on the subject's legs (inner knee or inner thigh).

A compact magnet is placed on the other leg. Data acquisition records and processing of
sensor data. It can be done by assembling only the lower part. This study shows how to
pay attention to wear.

Information from sensors is received by the microcontroller and processed by software
designed for analysis. The software calculates and analyzes various parameters such as
stride length, stride variability, cadence and cadence variability.

Develop a new method for collecting information about limbs using random forest
techniques to identify problems. Skin temperature sensors provide important biometric
information about abnormalities.
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VI.LHARDWARE REQUIREMENTS

1.Liquid Crystal Display(LCD)

LCD monitors (They have much larger screens than CRT and plasma monitors and

do not have image retention problems because they do not use phosphors. However, LCDs
have image retention problems, so they can be used in battery-powered devices. First seen in
1888. Liquid crystals do not emit light directly. They use the same technology but the image
is made up of many small pixels while others measure larger.

2.Max232
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The Max232 is manufactured by Maxim Integrated Products. This IC is primarily
used in RS232 communication where voltage level translation is required to make TTL
devices compatible with PC serial ports and vice versa. The chip has a pump that steps up the
voltage to the desired level. It can take power from +5V sources and output up to + 7.5V. It
can be used as a hardware protocol for communication between two systems. Secure the DIP
package. There are 3 main modes. The first module in this integrated circuit is a voltage
doubler that uses switched capacitor technology to double the voltage. The third block
actually has 2 transmitters and 2 receivers to change the voltage. Problems arise when we
have to communicate between systems based on TTL logic and CMOS logic. RS232 is an
international standard called EIA/TIA-232-E. In this model, logic 0 is defined as the voltage
between +3 and +15, and logic 1 is defined as the voltage between -3 and -15.

Sub-D 7 (F)

%%
00:0,00

Fig no:2 Construction of MAX232

3. Humidity Sensor

Its technology provides long-term reliability and better quality. Connect to high-
performance 8-bit microcontrollers. The sensor has a protective material and an NTC
thermometer to detect humidity. When it is a light sensor, we need to call the calibration
coefficients stored in the program memory as OTP. Integration of single-wire serial interface
systems is fast and easy. Its small size, low power consumption and signal transmission up to
20 meters make it suitable for many applications, including the most demanding ones. It is
easy to connect and can offer special packages according to users' needs.

4. Heart Beat Sensor

There are problems such as how to analyze the nonlinear recursive signal, but long
data or initial selection data is not suitable for recovery points without losing data.
Eliminating these two items makes the heart better. Light changes as blood flows through the
body, a phenomenon that can be used to count the pulse. This heart rate monitor has a
microcontroller based on SMD design. It counts the thermal pulses from the LED and
connects them to the LED output of the microcontroller. Its length and operating voltage are
+5V DC.
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Fig No:3 Heart Beat sensor

5. IC 7805 Voltage Regulator

In this article, we will look at the 7805 voltage regulator integrated circuit, which is
one of the most commonly used voltage regulator integrated circuits. Electronic regulators are
important for many electronic devices because the electronic devices used in them have
current and voltage parameters. If you deviate from the fixed price, the equipment will be
damaged. However, it is not a good idea to use batteries in an electric generator because over
time the batteries will wear out and lose their capacity. In addition, the voltages provided by
the batteries are usually 1.2V, 3.7V, 9V and 12V. This is good for circuits that require a
voltage in the range. However, most TTL ICs operate with 5V logic, so we need a strategy to
provide a compatible 5V source. The 7805 voltage regulator IC will be noted. It is an IC in the
78XX series linear regulators that produces a stable 5V output. Among these, the TO-220
package is the most commonly used (as shown in the image above). Some important features
of the 7805 IC are as follows: Can conduct up to 1.5 A (with heat sink). With internal current
limiting and thermal shutdown. Requires minimal external hardware for proper operation.

6.Hall Effect Sensor

Hall Effect Sensor is an electronic device that detects the Hall effect and converts its
results into electronic data in open and closed circuits, providing a measurement of the change
in the magnetic field that is not announced by the embedded computer or, better, by advanced
technologies. interface. In 1879, scientist Edwin Hall discovered that when a magnet is
connected to a current-carrying conductor, the current flowing in the conductor is pulled to
one side, creating a momentary difference (i.e. voltage). Therefore, the Hall effect indicates
the presence and extent of a magnetic field near the conductor. These sensors use the Hall
effect principle to generate Hall voltages to detect magnetic fields and measure magnetic flux
density. The sensors measure magnetic fields as well as proximity, position and speed. Hall
effect sensors are non-contact, meaning they cannot interact with the body. Depending on
their design and intended use, they can produce a digital (on and off) or analog (continuous)
signal. The Hall effect works when there is a magnetic field; when a negative magnet is used,
the Hall effect latch closes (open) and remains closed even if the magnet is removed. They
will not open or close. In the Hall effect sensor, the Hall element sends the difference (the
voltage produced by the magnetic field) to the amplifier to ensure that the change in energy is
large enough to detect the system.

7. Think Speak Webpage

The Internet of Things (IoT) is a network of “connected things.” These products often

have built-in functionality and the ability to communicate with the Internet or nearby products.
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One of the key elements of the global IoT that connects many “things” together is IoT
services. One of the biggest drawbacks of the “things” created by IoT systems is that they
can’t all do anything on their own. At the very least, they have to be able to connect to other
“things.” But the real power of the Internet of Things is used when objects are connected to
“services”, either directly or through other “things.” In such a process, services take on the
role of invisible controllers that provide tasks such as simple data collection and maintenance
of complex data.
VII. Result

This study demonstrates the care of dressings designed to be placed on the inside of
the knee or thigh. It uses a low-power Hall effect sensor on one leg and a magnetic contract
on the other to analyze walking patterns to obtain information about race length, difference,
race relationship, and race pace. Data were collected from four individuals who were normal
riders, two who were abnormal, and two who were abnormal. The system identified 81% of
abnormal or non-uniform cases as an overall match, while the cadence analysis achieved 100%
accuracy in abnormal cases. However, cadence variability provides a limited measure. In
addition, the system connects to the Internet of Things (IoT) technology with heart rate and
body temperature monitoring for more comprehensive assessment of personal health in the
real-time physical monitoring and analysis process.

Fig No:4 Body temperature

Fig No:5 Tempeature and Humdity sensor

PAGE NO: 885



ALOCHANA JOURNAL (ISSN NO:2231-6329) VOLUME 13 ISSUE 12 2024

Fig No:6 Heart beat sensor

VIII. Conclusion

The feasibility of using linear analog Hall effect sensors to monitor spatiotemporal
gait measurements has not been evaluated. Leg distance, leg distance differences, and cadence
data collected by these sensors can be used to determine the effect of a person's gait. For the
controlled trials used in this study, the cadence parameter provides 100% accuracy in
detecting abnormal or irregular stride lengths. Based on these preliminary findings, we can
conclude that Hall effect sensors offer a low-cost, low-power alternative to traditional
accelerometer gait. Hall effect sensors can also complement the classical process of
continuous monitoring in the medical center to provide more monitoring with more efficient
devices or traditional analysis methods. Future work will explore the design and fabrication of
integrated components, the integration of Hall effect wearable devices, appropriate algorithms
to identify and report anomalies and abnormalities, and the ability to integrate with other
types of sensors that will take care to provide information on other aspects of walking,
including stride length, foot direction, and walking speed.
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