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ABSTRACT  

A Electrical stimulator is used to give the current stimulations to the muscle of 

paralyzed patients manually by the doctor during treatment of paralysis. We proposed 

the Electromyogram (EMG) triggered stimulator which is used for paralyzed patients ( 

person or part of the body to become partly or wholly incapable of movement) to 

activate their muscle activity and relearn the lower limb movements. EMG signal to 

study the muscle contraction level and contraction force applied on the muscle. The 

innovation consists in using EMG sensor for sensing electrical signal from a thigh 

muscle that is action potential which is used as Triggered EMG level to drive the 

stimulator. Hence when patient thinks or tries to the lower limb movement the triggered 

EMG level is generated and when it reaches above threshold level stimulations are 

given. We used microcontroller as PWM generator to apply stimulations of fixed 

frequency which stimulates the muscle. Selective stimulation offers greater control over 

the feedback signal of muscle stimulation and may allow for increased muscle 

efficiency. The proposed stimulator has provided an opportunity for further study of a 

potential novel electrical stimulator with closed-loop stimulation paradigm suitable for 

a variety of FES (Functional electrical stimulation) applications, both for experimental 

and clinical studies. 
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1. INTRODUCTION  

Stroke, multiple sclerosis (MS), cerebral palsy (CP), or neurological trauma can be led to foot 

drop (FD) disorder causing a loss of using muscles that lift the foot[1]. As a result, the patient 

will have abnormal gait and they tend to adjust the gait of the hip to avoid the toes from 

touching the ground[2]. It is required to analysis the gait movement pattern to detect the 

abnormality. Crouch gait is a type of gait pattern that is prominent when patient is suffering 
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from palsy due to excessive flexion of hip, knee and ankle at standing. Individual muscles are 

playing the main part to improve crouch gait[3]. A gait event consists of several sub events in 

one gait cycle. Mainly there are two major phases of the cycle and they are stance and swing 

phase respectively. Then each phase consists of initial, mid and terminal phase. A patient with 

foot drop has defective swing phase and patient has difficulties in taking the feet off the ground 

at the terminal of swing phase [4] Fig. 1. gives gait events for the normal walk cycle. Pant and 

Krishnan presenting a different procedure for the valuation of stride interval (SI) time series 

(SITS) of FD gait phase [5]. Insufficient neural drive (EMG) lead to an in active Tibialis 

Anterior muscle (TA) making the dorsiflexion almost impossible. In the process the risk of fall 

is increases and the toe is dragged during walking [6]. Several studies declared that 

gastrocnemius (GAS) and soleus muscles supported the body weight and forward at late stance 

[7]. Fig. 2., shows the anatomy of muscles leg [8]. 

There are extensive research in investigating as to which muscle supports what type of 

movement and how much load. So a set of sensors to measure kinematic and dynamic variables 

is required to be able to detect foot drop (FD). Such monitoring of gait variables assists as 

model biomechanical. Accelerometer sensor is extensively used for the analysis of pathological 

gait over a period of time [9, 10] and easier apply for patient more than force sensing resistors 

(FSR). Nowadays, they offered a micro-machined, low cost and easy to support the 

accelerometers. Recently, EMG signal which is also a time varying signal used extensively in 

detecting foot drop (FD) there are several model to obtain abnormal or normal gait pattern with 

different EMG input patterns. Hidden which obtain sEMG signals at inputs and expects 

correspond finger motion [11]. The EMG been used in other work to predict an initial 

movement over (138 millisecond) earlier than inertial sensor recorded, when the prosthetic leg 

leads[12]. Lau et al.[9] suggested that support vector machine (SVM) classification and pattern 

recognition method can be useful as a tool for sick gait analysis. Also, they found that the 

accuracy increase to (92.9%) for a group patients and to (96.8%) for an individual patient at 

(multi-classes) classification. They presented a small number of sensors unit locates at the leg 

can provide a necessary kinematic data in stair climb activities at accuracy (92.9%). Gait 

rehabilitation possibly accelerate with home exercise, guided by a biofeedback device that 

discriminates between heel first and shuffling gait[13]. To improve both the accuracy and time 

processing, the paper proposes another classification method depending on sEMG to detect 

healthy and foot drop gait using two channels in each leg. This work used Extreme Learning 

Machine (ELM), Support Vector Machine (SVM) and Neural Network (NN) algorithms to 

classify the healthy and sick gait of subject. 

2. EXISTING SYSTEM 

Now a days we are taking high-cholesterol foods, such as burgers, cheese, and ice cream. Eat 4 

to 5 cups of fruits and vegetables every day, one serving of fish two to three times a week, and 

several daily servings of whole grains and low-fat dairy.So peoples are affected by stoke. If 

your are under Stroke (also known as a cerebrovascular accident or CVA) usually affects one 

side of the brain. Movement and sensation for one side of the body is controlled by the opposite 

side of the brain. This means that if your stroke affected the left side of your brain, you will 

have problems with the right side of your body. No more immediate treatment are available till 

now. Once they affected by stoke na surgery is a destination. 

2.1. DISADVANTAGE OF EXISTING SYSTEM 

• High cost  

• Patient need to take rest of long time due to patient  
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3. PROPOSED SYSTEM 

The paper proposes the electromyogram EMG-triggered Electrical stimulator. This method 

requires the patient's voluntary muscle contractions to exceed a target threshold for the onset of 

electrical stimulation. If the EMG activity exceeds the threshold, the muscle contractions are 

augmented by electrical stimulation that assists the patients to achieve joint movements. And 

using this patient can relearn their voluntary movements again and on its own.  Signals is 

functionally divided into 3 blocks, a input stage, a controller stage and a driving stage. In the 

input stage the rectified EMG that is pre-processed EMG is given to the microcontroller. Then 

according to the threshold parameters microcontroller generates the PWM output, and in 

driving stage the output is converted into current which is given to the patients through 

electrodes. The PWM wave is generated by Microcontroller. At the output of controller, send to 

pc section. Relay is connected to nerve simulator. And feedback signal is send to 

instrumentation amplifier. 

3.1. ADAVANTAGE OF PROPOSED SYSTEM 

• Immediate solution for the patients  

• Low cost  

• Assistance of educated people is not required  

• Easy to operate  

4. APPLICATION 

• Used for patients who affected by stoke  

4.1. BLOCK DIAGRAM 

 

4.2. HARDWARE REQUIREMENTS 

• MICROCONTROLLER 

• ANALOG TO DIGITAL CONVETER  

• FILTER  

• EMG SENSOR WITH PROBES 
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• INTRUMENTATION 

• UART 

• LCD 

• RELAY 

• NERVE SIMULATOR  

• PC 

5. MICROCONTROLLER 

A microcontroller (abbreviated MCU or µC) is a computer system on a chip that does a job. It 

contains an integrated processor, memory (a small amount of RAM, program memory, or both), 

and programmable input/output peripherals, which are used to interact with things connected to 

the chip. 
 

 

Figure 1 Microcontroller 

6. ANALOG TO DIGITAL CONVETER 

ADCs follow a sequence when converting analog signals to digital. They first sample the 

signal, then quantify it to determine the resolution of the signal, and finally set binary values 

and send it to the system to read the digital signal. Two important aspects of the ADC are its 

sampling rate and resolution. 

 

Figure 2 Analog to Digital convertor 

7. FILTER  

A filter is a circuit capable of passing (or amplifying) certain frequencies while attenuating 

other frequencies. ... DC power supplies: Filters are used to eliminate undesired high 

frequencies (i.e., noise) that are present on AC input lines. Additionally, filters are used on a 

power supply's output to reduce ripple. 
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Figure 2 Filter 

8. EMG SENSOR 

EMG Sensor, also known as electromyography sensor is one that measures small electrical 

signals generated by your muscles when you move them! This includes lifting your arm up, 

clenching your fist, or even the simplest of movements like moving a finger. 

 

Figure 3 EMG Sensor 

9. INSTRUMENTATION 

Instrumentation is a collective term for measuring instruments that are used for indicating, 

measuring and recording physical quantities. The term has its origins in the art and science of 

scientific instrument-making. 

 

Figure 4 Instrumentation 

10. UART 

UART stands for Universal Asynchronous Receiver/Transmitter. It's not a communication 

protocol like SPI and I2C, but a physical circuit in a microcontroller, or a stand-alone IC. A 

UART's main purpose is to transmit and receive serial data. 
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Figure 6 UART 

11. LCD  

A liquid-crystal display (LCD) is a flat-panel display or other electronically modulated optical 

device that uses the light-modulating properties of liquid crystals combined with polarizers. 

Liquid crystals do not emit light directly, instead using a backlight or reflector to produce 

images in color or monochrome. 

 

Figure 5 LCD 

12. RELAY 

The relay is an electromechanical switch used as a protecting device and also as a controlling 

device for various circuits, equipment’s, and electrical networks in a power system. 

 

Figure 6 Relay 

13. NERVE SIMULATOR  

Electrical nerve stimulation is a procedure that uses an electrical current to treat chronic pain. 

Peripheral nerve stimulation (PNS) and spinal cord stimulation (SCS) are two types of electrical 

nerve stimulation. 
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Figure 7 Nerve Simulator 

14. PC 

Stands for "Personal computer." PCs are what most of us use on a daily basis for work or 

personal use. A typical PC includes a system unit, monitor, keyboard, and mouse. ... 

While PC stands for "personal computer," the term can be a bit ambiguous. 

 

 

 

 

 

 

 

 

Figure 10 PC 

 

14.2. SOFTWARE REQUIREMENTS: 

• VISUAL BASIC  

• KEIL CROSS COMPAILER  

• EMBEDDED C 

15. CONCLUSION 

The paper investigated the detection of the foot drop based on sEMG by utilizing three machine 

learning methods: ELM, SVM, and NN. It can be notice that the ELM have performed with the 

highest overall accuracy than the other techniques. The overall accuracy reached 96.8%, 93% 

and 82.2% for ELM, SVM, and NNW respectively. The proposed system which consists of the 

ELM and majority vote can recognize the healthy and sick leg (crouch gait) at classification 

accuracy of 96.8% by using only two sEMG in both limb of legs. Comparing these results with 

other techniques like SVM and NNW declares that ELM gives more accuracy and minimum 

time processing 
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