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ABSTRACT

The use of a physical controller like mouse, keyboard for human computer interaction
hinders natural interface as there is a strong barrier between the user and computer.
In this paper, we have designed a robust marker-less hand gesture recognition system
which can efficiently track both static and dynamic hand gestures, Our systems
translate the detected gesture into actions such as opening websites and launching
applications like VLC Player and PowerPoint. The dynamic gesture is used to shuffle
through the slides in presentation. Our results show that an intuitive HCl can be

achieved with minimum hardware requirement.
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3.1 Block Diagram
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value from the smartphone
to analyze the data.

The server accepts
rotations from smartphones
through a weh hrowser.

The computer receives the
spin value from the
smartphone and sends the
value to the weh browser.
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U7 3.2 wihauenwdiady IP CAMERA
3.2.2 VS Code
Visual Studio Code %138 VSCode 1ulusunsy Code Editor #ldluntsudla
wazUSuuaslan anaelulasgeny dn1simuieanuilugukuuves OpenSource 34

anusadiantdeulauuuns q Adesnsaaduiieandn

%9 Visual Studio Code U nngd@msutiniaulusinsuiaeInsitusuunana sy
5095UN15bY UM SUU Windows, macOS kag Linux @i uayun 10191 JavaScript,
TypeScript ay Node js @snsaiousiony Git 1o thunldanulaselududou dinsedls
1 I v A v 1 [ [~ a, ¥ Al 3
drunens 9 idenldegrsunnunn luinasdu 1.aadeldauniwidu q 119 e

C++, C#, Java, Python, PHP 758 Go 2.Themes 3.Debugger 4.Commands W

SUN 3.3 nihmuenwaiadu VS Code



12

YUADUNITANLUITY

3.1 nauUN 1 neaeseulan Hand Tracking
4.1.1 MSALTUNUNDUN 1

vnseulan Hand Tracking aslululusinsu VS Code (Visual Studio Code) e

TulanseuSoaglaagunl 4.1

u s.drawing_utils
mp_drawing 1s.drawing_styles
®hands

for hand_landmarks in results.multi_hand_landmarks:
mp_drawing.draw_la

image,
hand_landm

TERMINAL

(studysession) C:\Users\Atomherogt\Desktop\Handtrackers[]

Ln6, Col 1 Spaces:4

i B Qs LOP.SO0OBGHCOOME § ~owran Mg

g‘dﬁ 4.1 Hand Tracking Code
3.1.2 wan1seiluauneud 1

WaLswihnisnesulaai VS Code agiinmaunivitid1adaudn Iagn wiusngdusn

rUaNAUMINA Landmark veailasn fagui 4.2
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|8’ Handtracker

gﬂﬁ 4.2 Han1Ineas Hand Tracking

3.2 #oUN 2 SunmanilededslUNduiusiwes

2.1 MIANRUINUNDUN 2

a o a Y o a A s A ¢ s & o = Y
LﬁiJV]']ﬂ']iLGUUUIﬂﬂﬂ\‘]EUV\ 4.3 LW@aﬂﬂWWﬁnﬂﬁll']iVIIWUbLTJWLTULUi’]'ﬂLsﬁai mﬂuummﬂ%ﬂm

Wieas1auusiwesuunfeguil 4.4 uargnvnedeuldniievinnisiiviun IP Address Aeguf 4.5

@app.route("/video_fe
video_ feed():

(generate(),
boundary=frame")

mimetype = "multipart/x

JUT 4.3 danmanausnivuluidviusiees



html

lang="en"

charset="utf-8"
Pi Video Surveillance
El<body
h1>Pi Video Surveillance</hl
img src="{{

JUT 4.4 adniauusives

__name__ == '_ main__':

ap = argparse.ArgumentParser()

ap.add_argument("-i", "--ip", type=str, default="©.8.0.0",
help="ip address of the device")

ap.add_argument("-o0", "--port", type=int, default=8eee,
help="ephemeral port number of the server (1824 to 65535)")

ap.add_argument("-f", "--frame-count", type=int, default=32,
help="# of frames used to construct the background model")

args = vars(ap.parse_args())

threading.Thread(target=detect_motion, args=(
args["frame_count"],))

t.daemon = Trus

t.start()

app.run(host=args["ip"], port=args["port"], debug=True,
threaded= , use_reloader= )

gﬂﬁ 4.5 ANvum IP Address

3.2.2 HANISALUIIUADUN 2

14
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1ials1vin1snasulusunsu VS Code 1519giintiinstoudniuundaguin 4.6 lngnu

Nlavzgnanglagaunininuy warnmnau sy AN uuI I es

&« C A Notsecure | 192.168.1.23:8000

Pi Video Surveillance

JU7 4.6 mhAauusiwes
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3.3 paudl 3 ihanseuilanlaaneeun2luinsevidudnvalyvininailewazddluniviusiwes

TasidunsiSeutatiousinlanlunouil Auaaun2imeiun1ssulAaLiuFENaL

ANANUANLABHIUFAILUSUANNTDI “frame”

while True:

frame = vs.read()

frame = imutils.resize(frame,width=400)

gray = cv2.cvtColor(frame, cv2.COLOR_BGR2GRAY)
gray = cv2.GaussianBlur(gray, (7, 7), ©0)

timestamp = datetime.datetime.now()

cv2.putText(frame, timestamp.strftime(
"%A %d %B %Y %I1:%M:%S%p"), (1@, frame.shape[@] - 10),
cv2.FONT_HERSHEY_SIMPLEX, ©.35, (@, ©, 255), 1)

frame=cv2.cvtColor(cv2.flip(frame,1),cv2.COLOR_BGR2RGB)
results=hands.process(frame)
frame=cv2.cvtColor(frame,cv2.COLOR _RGB2BGR)
¥ results.multi_hand_landmarks:
for hand_landmarks in results.multi hand_landmarks:
mp_drawing.draw_landmarks(
frame,
hand landmarks,mphands.HAND CONNECTIONS)
landmarks=hand_landmarks. landmark
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3.3.2 Han13ALIUNUABUN 3

ANAUAINTUNITARNS IUTIAAN AT NAULT WD SV

< C ©® 127.0.0.1:8000

SecureContext | Go

3.4 noui 4 vnmsWeulanlvanansaaignenandnunilaununilanldanuegain

ADUNUNDS

lngis 1 ionunUaINUMUIIfieIN1598AIUANKI UL IR SaRs suTisanwn Ut
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[1] Hand Tracking fioasls . [paulau] . 22 wguniaw 2566 . wWidslaain :

A15399ULDHIY webcam 10 USSYIA Python Hand Tracking (ultimatepython.co)

[2] MediaPipe fioasls . [paulatl] . 22 wawniau 2566 . 11dglaan -

G]i’lﬁ]“?mﬁ@&i’m webcam 10 US59101 Python Hand Tracking (ultimatepython.co)

[3] IP Address fioasls . [aulawl] . 22 wawniau 2566 . 11AekAaN -

ip address Anoyls BN1INTIVFBUBUUNE 9 AIuRILDe T lAB819 (quickserv.co.th)

[4] HTML foazls [oaula] . 10 wauaiay 2566 . 19103lAAIN :

HTML Aoegls wuidukea Mwasdiwnesnidlunisasiuiuma Iasulusensy gaunanasls

fmindphpcom)

[5] CSS foasls . [paulad] . 10 wown1Au 2566 . 1W1AekaaN :

css Anayls duselewy aendls | blog.sogoodweb.com

[6] JavaScript Aipazls . [oaulatl] . 10 wewnIAL 2566 . 1UDskeaIN ;

JavaScript ﬁaaﬂi - ﬁwa%mmﬁmﬁ’u JavaScript (JS) - AWS (amazon.com)

[7] VS Code fipagls . [poulail] . 10 wguatAu 2566 . 1W153l9a7n :

[

nY Visual Studio Code %32 a@Ala 1An) WUsuNTuNEIINAELILATYONA (mindphp.com)

done

@ Hand Tracking Aeagls . [paulail] . 11 Hwian 2566 . WIHelAaN ;

7529FULBHIY webcam 10 USSNA Python Hand Tracking (ultimatepython.co)

[9] Python ABEzlS . POUlAY] . 22 WQUAIAN 2566 . LUBNLEAN -

Python AB8ls - A1BSUNELABIAUNTE Python - AWS (amazon.com)
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https://www.mindphp.com/%E0%B8%84%E0%B8%B9%E0%B9%88%E0%B8%A1%E0%B8%B7%E0%B8%AD/73-%E0%B8%84%E0%B8%B7%E0%B8%AD%E0%B8%AD%E0%B8%B0%E0%B9%84%E0%B8%A3/2026-html-%E0%B8%84%E0%B8%B7%E0%B8%AD%E0%B8%AD%E0%B8%B0%E0%B9%84%E0%B8%A3.html
https://www.mindphp.com/%E0%B8%84%E0%B8%B9%E0%B9%88%E0%B8%A1%E0%B8%B7%E0%B8%AD/73-%E0%B8%84%E0%B8%B7%E0%B8%AD%E0%B8%AD%E0%B8%B0%E0%B9%84%E0%B8%A3/2026-html-%E0%B8%84%E0%B8%B7%E0%B8%AD%E0%B8%AD%E0%B8%B0%E0%B9%84%E0%B8%A3.html
https://blog.sogoodweb.com/Article/Detail/79237/CSS-%E0%B8%84%E0%B8%B7%E0%B8%AD%E0%B8%AD%E0%B8%B0%E0%B9%84%E0%B8%A3-%E0%B8%A1%E0%B8%B5%E0%B8%9B%E0%B8%A3%E0%B8%B0%E0%B9%82%E0%B8%A2%E0%B8%8A%E0%B8%99%E0%B9%8C-%E0%B8%AD%E0%B8%A2%E0%B9%88%E0%B8%B2%E0%B8%87%E0%B9%84%E0%B8%A3
https://aws.amazon.com/th/what-is/javascript/
https://www.mindphp.com/%E0%B8%9A%E0%B8%97%E0%B8%84%E0%B8%A7%E0%B8%B2%E0%B8%A1/microsoft/4829-visual-studio-code.html
https://www.ultimatepython.co/post/hand-tracking-python
https://aws.amazon.com/th/what-is/python/
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—-Webstreaming.py----

from imutils.video import VideoStream
from flask import Response

from flask import Flask

from flask import render_template,request
import threading

import argparse

import datetime

import imutils

import time

import pyautogui

import cv2

import mediapipe as mp

from PylmageSearch.LiveGameCapture.LiveGameCapture import WindowCapture

# initialize the output frame and a lock used to ensure thread-safe

# exchanges of the output frames (useful when multiple browsers/tabs
# are viewing the stream)

outputFrame = None

outputFrame2 = None

username2=None

lock = threading.Lock()

# initialize a flask object

app = Flask(__name_)

# initialize the video stream and allow the camera sensor to

# warmup

#vs = VideoStream(usePiCamera=1).start()

vs = VideoStream(src=0).start()
#'http://192.168.1.20:6677/videofeed?username=&password="

#vs = VideoStream("http://192.168.134.181:6677/videofeed?username=8&password=").start()

HHHHHHHUTENMAMUUTYOY HandGesture#HH# #HH#H ##HH#H
mp_drawing=mp.solutions.drawing_utils
mp_drawing_styles=mp.solutions.drawing_styles
mphands=mp.solutions.hands

hands=mphands.Hands()

HEHHHH R GUUSU93 HandControlPC ####
#hands=mphands

#hand_detector=mphands

screen_width, screen_height = pyautogui.size()
index_y =0




HHHHHHHHHHHITILUT Live Screen #HH###HHHHHHH

H1 WINOW T,

wincap=WindowCapture('Spotify Free')

#wincap=WindowCapture('Skydive into paradise with me | 360 Degree Skydiving Experience - YouTube - Work - Microsoft Edge’)
HHHHH T

time.sleep(2.0)

@app.route(’/", methods=['GET', 'POST1)
def index():
global username2
#Receive input from html
if request.method == 'POST":
#name = request.form.get('name’)
#username = request.form.get('username’)
x=request.form.get('OrientX’)
y=request.form.get('OrientY')
#return f{name}, your username is {username}

username2=x

# return the rendered template

return render_template('index.html")

#def detect_motion(frameCount):

# global vs, outputFrame, lock

# # grab global references to the video stream, output frame, and

# # lock variables

# md = SingleMotionDetector(accumWeight=0.1)

# total=0

def drawHandGesture(frameCount):
global vs, outputFrame,outputFrame2, lock,username2,index_y,screen_width,screen_height
# initialize the motion detector and the total number of frames

# # read thus far

#loop_time=time()

# loop over frames from the video stream

while True:
# read the next frame from the video stream, resize it,
# convert the frame to grayscale, and blur it
frame = vs.read()
frame = imutils.resize(frame,width=400)
gray = cv2.cvtColor(frame, cv2.COLOR_BGR2GRAY)
gray = cv2.GaussianBlur(gray, (7, 7), 0)
# grab the current timestamp and draw it on the frame
timestamp = datetime.datetime.now()

cv2.putText(frame, timestamp.strftime(
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"%A %d %B %Y %I:%M:%S%p"), (10, frame.shapel0] - 10),
cv2.FONT_HERSHEY_SIMPLEX, 0.35, (0, 0, 255), 1)

frame_heigth, frame_width, _ = frame.shape #Variable for Hand Control Pc

HitH#AHHHHE Motion Detect #H#H#HHHAHHHHHHTHAHHHHT

# if the total number of frames has reached a sufficient

# number to construct a reasonable background model, then

# continue to process the frame

#if total > frameCount:

# detect motion in the image

motion = md.detect(gray)

# check to see if motion was found in the frame

if motion is not None:
# unpack the tuple and draw the box surrounding the
# "motion area" on the output frame
(thresh, (minX, minY, maxX, maxY)) = motion
cv2.rectangle(frame, (minX, minY), (maxX, maxY),

(0, 0, 255), 2)

H*OH H H H H H H H

## update the background model and increment the total number
## of frames read thus far

#md.update(gray)

#total += 1

# acquire the lock, set the output frame, and release the

# lock

HAH AR HandGesture fHHHEFH A
frare=cv2.cvtColor(cv2 flip(frame,1),cv2.COLOR_BGR2RGB)
results=hands.process(frame)
frame=cv2.cvtColor(frame,cv2.COLOR_RGB2BGR)
if results.multi_hand_landmarks:
for hand_landmarks in results.multi_hand_landmarks:
mp_drawing.draw_landmarks(
frame,
hand_landmarks,mphands.HAND CONNECTIONS)

landmarks=hand_landmarks.landmark

#cv2.waitKey(1)

A Hand Control PC ##HH#HH T

for id, landmark in enumerate(landmarks):
x = int(landmark.x*frame_width)
y = int(landmark.y*frame_heigth)
if id == 8:
cv2.circle(img=frame, center=(x,y), radius=10, color=(0, 255, 255))
index_x = screen_width/frame_width*x

index_y = screen_height/frame_heigth*y
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pyautogui.moveTo(index x,index y)
if id == 4:
cv2.circle(img=frame, center=(x,y), radius=10, color=(0, 255, 255))
thumb_x = screen_width/frame_width*x
thumb_y = screen_height/frame_heigth*y
#print('outside',abs(index_y - thumb_y))
if abs(index y - thumb_y) < 20:
pyautogui.click()
pyautogui.sleep(1)
#print(‘click)

##AH#WIndow Capturett it HHHHHHTHFHAH A
screenshot=wincap.get_screenshot()

#screenshot=imutils.resize(screenshot,width=400)

#cv2.imshow('Real Time Streamming',screenshot)

#print(FPS {}'.format(1/(time()-loop_time)))

#loop_time=time()

if cv2.waitKey(1)== ord('q):
cv2.destroyAllWindows()

#break

#print('Done’)

#print(f{username2})

with lock:
outputFrame = frame.copy()

outputFrame2=screenshot

def generate():
# grab global references to the output frame and lock variables
global outputFrame,lock
# loop over frames from the output stream
while True:
# wait until the lock is acquired
with lock:
# check if the output frame is available, otherwise skip
# the iteration of the loop
if outputFrame is None:
continue
# encode the frame in JPEG format
(flag, encodedimage) = cv2.imencode(" jpg", outputFrame)

# ensure the frame was successfully encoded
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if not flag:
continue
# yield the output frame in the byte format
yield(b'--frame\n\n' b'Content-Type: image/jpeg\\n\r\n' +
bytearray(encodedimage) + b'\r\n’)

#Generate real-time window
def generate2():
# grab global references to the output frame and lock variables
global outputFrame2,lock
# loop over frames from the output stream
while True:
# wait until the lock is acquired
with lock:
# check if the output frame is available, otherwise skip
# the iteration of the loop
if outputFrame is None:
continue
# encode the frame in JPEG format
(flag, encodedimage) = cv2.imencode(" jpg", outputFrame2)
# ensure the frame was successfully encoded
if not flag:
continue
# yield the output frame in the byte format
yield(b'--frame\n\n' b'Content-Type: image/jpeg\r\n\n\n’ +
bytearraylencodedimage) + b'\r\n")

#Streaming HandGesture
@app.route("/video_feed")
def video_feed():
# return the response generated along with the specific media
# type (mime type)
# MIME stands for Multi-purpose Internet Mail Extensions. MIME types form a standard way of classifying file types on the Internet
return Response(generate(),

mimetype = "multipart/x-mixed-replace; boundary=frame")

#Streaming Window
@app.route('/video_feed2")
def video_feed2():
# return the response generated along with the specific media
# type (mime type)
# MIME stands for Multi-purpose Internet Mail Extensions. MIME types form a standard way of classifying file types on the Internet
return Response(generate2(),

mimetype = "multipart/x-mixed-replace; boundary=frame")

# check to see if this is the main thread of execution
if _name_ =="' main_"
# construct the argument parser and parse command line arguments

ap = argparse.ArgumentParser()



ap.add_argument("-", "-ip", type=str, default="0.0.0.0",
help="ip address of the device")
ap.add_argument("-0", "--port", type=int, default=8000,

help="ephemeral port number of the server (1024 to 65535)")
ap.add_argument("-f", "-frame-count, type=int, default=32,
help="# of frames used to construct the background model")

args = vars(ap.parse_args())

# start a thread that will perform motion detection
t = threading.Thread(#target=detect_motion,
target=drawHandGesture,

args=(args['frame_count"],))

t.daemon = True
t.start()
# start the flask app

app.run(host=args["ip'l, port=args["port"], debug=True,
threaded=True, use_reloader=False)#"ip" "port"
# release the video stream pointer

vs.stop()

—-Hand Gesture.py---

mp_drawing=mp.solutions.drawing_utils
mp_drawing_styles=mp.solutions.drawing_styles
mphands=mp.solutions.hands
cap=cv2.VideoCapture(0)
hands=mphands.Hands()

—-LiveGameCapture.py---

import cv2

import numpy as np
import os

from time import time

import win32gui,win32ui,win32con

class WindowCapture:

#Properties
w = 0 # set this

29



h = 0 # set this
bmpfilenamename = "out.bmp" #set this

hwnd=None

#Constructor

def __init_ (self,window_name):

self.hwnd = win32gui.FindWindow(None,window name)
if not self.hwnd:
raise Exception('Window not found:{}.format(window name))
self.w=1920
self.h=1080

def get screenshot(self):

wDC = win32gui.GetWindowDC(self.hwnd)
dcObj=win32ui.CreateDCFromHandle(wDC)
cDC=dcObj.CreateCompatibleDC()

dataBitMap = win32ui.CreateBitmap()
dataBitMap.CreateCompatibleBitmap(dcObj, self.w, self.h)
cDC.SelectObject(dataBitMap)

cDC.BitBLt(0,0),(self.w, self.h), dcObj, (0,0), win32con.SRCCOPY)

#Save Screenshot

#dataBitMap.SaveBitmapFile(cDC, bmpfilenamename)
signedintsArray = dataBitMap.GetBitmapBits(True)

img = np.fromstring(signedintsArray, dtype="uint8’)
img.shape = (self.h,self.w,4)

# Free Resources

dcObj.DeleteDC()

cDC.DeleteDC()

win32gui.ReleaseDC(self.hwnd, wDC)
win32gui.DeleteObject(dataBitMap.GetHandle())

img=imgl[...,:3]
img=np.ascontiguousarray(img)

return img

def list_allwindow_name():
def winEnumHandler( hwnd, ctx ):
if win32gui.lswindowVisible( hwnd ):
print ( hex( hwnd ), win32gui.GetWindowText( hwnd ) )

win32gui.EnumWindows( winEnumHandler, None )

30



— index.html---

<IDOCTYPE html>
<html lang="en">
<head>

<meta charset="utf-8">

<meta name="viewport" content="width=device-width, initial-scale=1.0">

<title>Kmitl</title>

<link rel="preconnect" href="https://fonts.googleapis.com">

<link rel="preconnect" href="https://fonts.gstatic.com" crossorigin>

<link href="https://fonts.googleapis.com/css2?family=Kanit:wght@100;500&display=swap" rel="stylesheet">
<link rel="stylesheet" type="text/css" href="../../styles.css">

<style>
html, body {
background-color: lightgray;
font-family: 'Kanit', sans-serif;
margin: 0;

padding: 0;

‘top-head {
background-color: rgb(37, 37, 37);
height: 40px;

margin: 0;

.menu {
color: white;
display: inline-block;
text-decoration: none;
padding: 20px;

transform: translate(0,-40px);

.bigbox {

position: relative;

box {
font-size: larger;
color: black;
text-decoration: none;

display: inline block;
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padding: 20px;
position: absolute;

left: 300px;

.hand {
font-size: larger;
color: black;
text-decoration: none;
display: inline-block;
padding: 20px;
position: absolute;
right: 300px;
top: 3px;

ime2 {
width: 100%;

.bottom {
background-color: rgb(37, 37, 37);

transform: translate(0,500px);

.cotent-bottom {
color: white;
text-align: center;
padding: 10px;
height: 20px;

</style>

</head>
<body>
<header class="top-head">
<h2 class="menu">KMITL</h2>
</header>
<div class="bigbox">
<div class="box">
<h3>Game example</h3>
</div>
<a class="img2" href="url_for('video feed')">
<img class="img1" src="{{ url_for('video feed') }}">

</a>
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<img data-enlargable width="600" src="{{ url for('video feed2') }}">

<div class="hand">
<h3>Test hand tracking</h3>
</div>
</div>
<footer class="bottom">
<p class="cotent-bottom">Power by Atom&Neck<p>
</footer>

<form action=""method="post">

<input type="text" id="OrientX">

<input type="text" id="OrientY">
<input type="submit" value="Go">

</form>

<script>
if (window.isSecureContext) { document.getElementByld("OrientX").value = "SecureContext" }
else { document.getElementByld("OrientX").value = "NotSecureContext" }

</script>

<script type="text/javascript">

window.addEventListener('deviceorientation', handleQrientation);

function handleOrientation(event) {
const alpha = event.alpha;
const beta = event.beta;
const gamma = event.gamma;

// Do stuff...

let x = event.beta; // In degree in the range [-180,180)

let y = event.gamma; // In degree in the range [-90,90)

OrientX = x.toString();
OrientY = y.toString();
document.getElementByld("OrientX").value = OrientX
document.getElementByld("OrientY").value = OrientY

output.textContent = "beta : ${x\n’;
output.textContent += ‘gamma: ${y\n’;
}

</script>

<pre class="output"></pre>

</body>
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