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Figure 4: Rotation of bionic leg as represents the max and min rotation

 
 
 

 
 

 
 
 
 
 

 
 
 
 
 

 
 
 

 
 
 
  

 
 
 
 
 
 

 
 

 
 
 
 
 

 
 

 
 
 
 
 

 
 
 

the height of the stairs.
comfortably  with  it. It  calculates  the  degree  of  movement  by  measuring 
that  can  move  up  and  down stairs, allowing  amputees  to  function  more 
Hough line transform on pictures. We used it to create a prosthetic limb 
critical  for  amputees. To  detect  any  stairs, use  gaussian  blur  and  the 
Figure 7: Detecting stairs using machine learning and computer vision is 

motion of bionic leg, as it is good way to predict your movement and
predict  and recognition of  any patterns. This  is  for  most  precise in 
Figure  6: Using  data  analysis  to  make  candlesticks  algorithm  that 

muscle tension or power, indicating that this patient has dystonia.
right graph, there is muscle tension; however, the left graph indicates no 
dystonia  diagnoses. Because  there  is  activation  of  neuron  motor  in  the 
Figure 5: Using frequency domain analysis of electrical signals to make 

it easier to store the data. Low pass and high pass filters are crucial in
convert it from ac to dc, we utilize full wave rectifiers, which will make 
Amp to invert and integrate these data to address the problem. Then, to 
accumulated without any invert in waves. We employ Ins Amp and Op 
and how to display the data. It became negative and positive sides as it 
Figure 2: How electrical impulses from an EMGs sensor are gathered, 

Max load the leg can bear approximately 3000 newtons.
maximum load which the leg can effort. As shown in figure, the 
Figure  10: Von-Mises  Stress  analysis  diagram, simulate  the 

Max load the leg can bear approximately 3000 newtons.
maximum load which the leg can effort. As shown in figure, the 
Figure  11: Von-Mises  Stress  analysis  diagram, simulate  the 

main voltage generator.
increases, so does the voltage. The output was sufficient for being 
voltage  generator. As  demonstrated  in  the  graph, as  the  load 
necessary to test numerous times to see if it is suitable to be main 
Figure 12: Using piezoelectric devices to recharge batteries. It is 

5- Improving the nerve detector for greater classification accuracy.
using K-means and Support vector machind (SVM).
4- More  data  for  training. For  improving  classification  of  motion 
3- Creating joints in the foot to facilitate movement.
2- To  detect  the  stairwell, place  the  camera  between  the  layers.
1- Use ABS carbon fiber and polyamide to make it lighter.
door to a new generation of neuroscience researchers:
Our  prototype's  future plans are as follows, as this  will  open the 

FUTURE PLANS

and machine learning.
up  new  possibilities  in  neuroscience, brain  computer interfaces, 
disability. Prosthetic limbs that can be controlled by the mindgive  
good and suitable  rehabilitation  can lessen the  likelihood of  this 
impediment that results in functional and professional inability. A 
We  concluded  that  Amputation  of  a  lower  leg  is  a  significant 
of x and Y separately) and find gradient in each direction.
Figure  13: Sobel  Operators  to  find  rate  of  change  (2nd  derivative
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and the higher amplitude of data shows us muscle tension.
obvious that the constant line in waves represent relaxation in muscles 
Figure 3: Visualize of data when it collected on serial plotter. As it is 

electronics to function and store electrical impulses.
wave  rectifier,  which  converts  ac  to  dc,  which  is  necessary  for  digital 
filtration,  predicts  noise  and removes  it  from data.  The last  one  is  afull 
from  nV  to  mV.  The  second  type,  known  as  high  pass  and  lowpass 
(electrical  pulses  that  transferred  )  and  integrates  waves  andamplify  it 
instrumentation  amplifier,  and  Full  wave  rectifier  that  inverts  waves 
numerous  stages  as  they  accumulate. The  first  is  termed  used  for  it  an 
important in data visualization because electrical impulses pass through 
Figure 1:  schematic diagram demonstrating how rectifiers (LM324)  are 

input. There is usually a way to change the gain with one resistor.
high  (meaning  very  small  input  currents), and  the  same  for  each 
differential amplifier. The input impedances on the two inputs are very 
An  (IA) is  a  special  kind  of  differential  amplifier. In  general, it  is  a 
instrumentation amplifier (IA) ?
What  is  the  diffrenece  between  differential  and 
offset, low drift, low input impedance, and low noise.
common mode rejection ratio (CMRR), high open loop gain, low DC 
differential  output. Some  of  their  key  features  include  very  high 
operational amplifiers that have differential input and single-ended or 
Features : Instrumentation  amplifiers  are  precision, integrated 
high input impedance.
rejection ratio (CMRR), and very 
high  gain, large  common-mode 
The  major  properties  of  IAs  are 
presence  of  high  noise  levels. 
low-level  signals, often  in  the 
large  amount  of  gain  for  very
amplifier (IA) is used to provide a 
Usage :  An  instrumentation 

 

 
 
 

 
 
 
 

 
 
  
  
  

particularly  suitable for using in measurement and test equipment.
for  input  impedance  matching  and  thus  make  the  amplifier  
outfitted  with  input  buffer  amplifiers,  which  eliminate  the need  
or In-Amp)  is  a type of  differential  amplifiers that  have been over  

  An  instrumentation  amplifier  (sometimes  shorthanded  as  in-amp 
BACKGROUND RESEARCH

 
 

  
  
  
    
 
 

patient's  sEMG pulses to regulate movement of leg.
procedure. Mind-controlled prosthetic leg, which use
signals to be  utilized  in  bionic limb replacement of a
allowing surface  electromyography sensation (EMG)

 the muscles in  the  remaining  limbs  work normally, 
count  brain  machine  interface (BMI). As a result of
creating a fully  implanted  on  surface, high-channel 

 with  speed and convenience, bio-potential sensor is 
digital gadgets, quadriplegia, computers, and mobile

 directly use their cerebral's activity to manage limbs, 
With the goal of enabling Amputees with paralysis to

PURPOSE

spike to return to original value of it.
using  p300 algorithm,  and  low-pass  filtration,  it  removes  noise  and  
fast  cable movements,  this  makes  spike,  and  noise  in  data.  So,  by  
no  cable movement,  there  is  no  noise  in  data.  But  when  slow  or  
noise in data  when  it  collects.  As  shown  in  this  graph  when  there  is  
This  shows  how  movement  and  shaking  of  your  body  affect  and  make  
Figure  8:  Test  on  3  channels  of  EMG  that  collect  electrical  pulses.  

  
  
  

more  precise  and less noise in waves. From URAI.
collection  of electricalpulses. In  these  key  muscles, electrodes  capture  
with motor neurons  and  neuron  muscles, For  allowing  effective  
Figure  9: It  is  implanted  in  a  main  muscle  that  forms  connections  

 

our prosthetic leg could bear equals 3000 newtons. 
milli-volts. The result’s von-mises stress analysis that 
results, sEMG calculated electrical pulses(signals) by 
overlapping  from  the  sine  signal  (AC). In  the  final  
converting  the  sine  wave  output  volt  without  any  
bass & high bass) and precision full wave rectifier to  
In  addition, making  a  combination  of  two  filters  (low  
electrical signals with minor changes to the amplifier. 
the  instrumentation  amplifier  to  amplify  the  tiny  
this data leads to the discovery of inaccuracies. Using 
analysis and processing, and the absence of filters for 
nano  and  microvolts, which  wastes  time  in  data  
data  from  the  bio-potential  sensor  is  measured  in  
this  technology, such  as  the  fact  that  the  acquired  
of human body. However, there are still some flaws in 
transfer  these signals  without  using  any  surgery  out  
Surface  Electromyography  sensation  (sEMG), to  
surgeries. Using  sort  of  bio-potential  sensors  called  
implement  into  your  bones  and  nerves  by  surgical  
For  making  mind-controlled  bionic  limb, it  needs  to  


