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https://www.youtube.com/watch?v=x4eeX7WJIuA

EIVhS:
https://github.com/hibyby/GrandmaCan_python_hand_tracking/blob/main/handTrac

King.py



https://www.youtube.com/watch?v=x4eeX7WJIuA
https://github.com/hibyby/GrandmaCan_python_hand_tracking/blob/main/handTracking.py

Google MediaPipe
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HEB IR BRI INHI B2 E 288/ JI8EBlazePose -

Be3U S RN E N B EARIEEL - OE
= AREFEAREINL - BHESSNERINEFER -



https://ai.googleblog.com/2020/08/on-device-real-time-body-pose-tracking.html

il MediaPipe

Home

Getting Started
Solutions

Tools

Framework Concepts

https://google.github.io/mediapipe/

Q Search mediapipe MediaPipe on GitHub

il MediaPipe

Live ML anywhere

MediaPipe offers cross-platform, customizable ML solutions for live and streaming media.

End-to-End acceleration: Built-in fast ML Build once, deploy anywhere; Unified solution
inference and processing accelerated even on works across Android, iOS, desktop/cloud, web
common hardware and loT
Ready-to-use solutions. Cutting-edge ML Free and open source: Framework and solutions
solutions demonstrating full power of the both under Apache 2.0, fully extensible and
framework customizable
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ML solutions in MediaPipe
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Face Detection

Face Mesh
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Hands
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Holistic

Selfie Segmentation
Hair Segmentation
Object Detection
Box Tracking

Instant Motion Tracking
Objectron

KNIFT

AutoFlip

MediaSequence
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AT Tl
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TR ERIRIE - TREZERpythonhRAE2Jupyter notebook

- conda create -n opencv python==3.8 jupyter
- condat activate opencv

ZFzopencv (FITE A opencviIEEHRIR)
pip install opencv-python

Z#Emediapipe

pip install mediapipe



= B IEFERY E BERIR

Select Interpreter O w

@ EXPLORER

v AR ~+ Enter interpreter path...

2 .ipynb_checkpoints % Python 3.9.13 64-bit C:\Program Files (x86)\Microsoft Visual S
haarcascade_frontalface Python 3.11.5 ('base’) ~\anaconda3\python.exe

prg1.ipynb Python 3.10.13 (llama’) ~\anaconda3\envs\llama\python.exe Python
prgl.py Python 3.8.0 (‘'opency’) ~\anaconda3\envs\opencv\python.exe Python

S LB Pythdn3.9.13 64-bit C\Program Files (x86)\Microsoft Visual Studio\Shared\Python39_64\python powershell
prg2.ipynb :

result.jpg 1, in <module>

import cv2

starl.pn
Png ModuleNotFoundError: No module named ‘cv2'

star2.png
a3/envs/opencv/python.exe

sers\eric\Python work\ A BE 3 > D

> OUTLINE
> TIMELINE

> ZIP EXPLORER
X ®oAo o In2, Col1 Spacess4 UTF-8 CRLF {3 Python 3.8.0 (opencv:conda) [}




Visual Studio Code
FEFTIESE hand.py




Prg1
FIE8gwebcam

cap = cv2.VideoCapture(0)

while
ret, img = cap.read()
if ret:
cv2.imshow( " img’, img)

== ord('q"):




Prg2 {H RIS Bl B8 TFal FEIR

FERRYBABEREEELR (X, Y, 2)

landmark {
X: 0.7361492514616829

cap = cv2.VideoCapture(®)

y: 0.5333127379417419
Z: -0.05488724261522293

mpHands = mp.solutions.hands
hands = mpHands.Hands()

while :
ret, img = cap.read()
if_ret;:

imgRGB= cv2.cvtColor(img, cv2.COLOR BGR2RGE)

result = hands.process(imgRGB)
print(result.multi hand landmarks)
cv2.imshow('img', img)

aitKey(1l) == ord('q"):
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import cv2
import mediapipe as mp

cap = cv2.VideoCapture(®)

mpHands = mp.solutions.hands
hands = mpHands.Hands()
mpDraw = mp.solutions.drawing utils
while
ret, img = cap.read()

if ret:

imgRGB= cv2.cvtColor(img, cv2.COLOR BGR2RGB)

result = hands.process(imgRGRB)
print(result.multi hand landmarks)
it result.multi hand landmarks:
for handiLms in result.multi hand landmarks:
mpDraw.draw landmarks{img, handLms)

cv2.imshow( img', img)

if cv2.waitkKey(1) == ord('q’):

oreak




hand.py > ..

e import cv2
E L import mediapipe as mp
== .

RIS
Eﬁ iﬁ'“\ﬁ %7? cap = cv2.VideoCapture(a)

mpHands = mp.solutions.hands
hands = mpHands.Hands()

mpDraw = mp.solutions.drawing utils
16
while
ret, img = cap.read()
if ret:

imgRGB= cv2.cvitColor(img, cv2.COLOR BGR2RGB)

result = hands.process (imgRGB)
print(result.multi _hand landmarks)

if result.multi hand landmarks:
for handLms in result.multi hand landmarks:

mpDraw.draw_landmarks(img, handlLms, mpHands.HAND CONNECTIONS)
cv2.imshow( 'img', img)

if cv2.waitkKey(1) == ord('q'):
break




hand.py > ...

import cv2
import mediapipe as mp

cap = cv2.VideoCapture(@)

mpHands = mp.solutions.hands
hands = mpHands.Hands()

mpDraw = mp.solutions.drawing utils

handLmsStyle = mpDraw.DrawingSpec(color=(@, 8, 255), thickness=5)

handCconStyle = mpDraw.DrawingSpec(color=(@, 255, @), thickness=10)

while
ret, img = cap.read()
if ret:

imgRGB= cv2.cvtColor(img, cv2.COLOR BGR2RGB)

result = hands.process(imgRGB)
print(result.multi hand landmarks)

if result.multi hand landmarks:
for handims in result.multi hand landmarks:

mpDraw.draw_landmarks(img, handLms, mpHands.HAND CONNECTIONS, handLmsStyle, handConStyle)

cv2.imshow("img', img)




hand.py > ...

import cv2
import mediapipe as mp

Prgé__ .
Szl Y

cap = cv2.VvideoCapture(o)

mpHands = mp.solutions.hands
hands = mpHands.Hands()

FERRARRRE REIRLE R
i@ (x, y)
Ex. 0.5FRTERE L ERYLEER

mpDraw = mp.solutions.drawing utils

handLmsStyle = mpDraw.DrawingSpec(color=(®, ©, 255), thickness=5)

_6759192943572998 0.9447310649871826 handConStyle = mpDraw.DrawingSpec(color=(®, 255, @), thickness=18)

.6334993243217468 0.9264832735061646
.5938758714675903 8.903672993183136
.566557765007019 68.8866826891899169
.5508601665496826 6.85460937602316284

0

4 while
0

0

0

0.6460853219032288 ©.7947497367858887

0

0

0

0

ret, img = cap.read()
if ret:

imgRGB= cv2.cvtColor(img, cv2.COLOR BGR2RGB)
.6271244287498845 8.82933560338935852 27

.5951453447341919 ©.8930709314346313
. 5747203826984297 ©.9535505771636963
.6962054371833801 ©.8294239044189453

result = hands.process(imgRGB)

a

(5]
1
P
E
Fil
5
6
7
8
9
10 @
11 @
12 @
13 @
11 @
15 @
16 @
17 @
18 @
19 @
20 @

.6757184267644067
.6311892376768984
.6848914194167056
. 7350889444351196
. 7184805870056152
.6772984992103577
.6502039432525635
. 7644477486616413
. 7546484478367432
. 7264848457145691
. 7859462666511536

8.8774153598202332
8.9550268854003484
1.08724543808354
8.8802058696746826
8.9207700991630554
1.
1
%]
%]
1
1

085534052848816

.8514447689056396
.9261640818966492
.9771474599838257
.020326008796692
.863906192779541

print(result.multi_hand_landmarks)

if result.multi_hand landmarks:
for handiLms in result.multi hand landmarks:

mpDraw.draw_landmarks(img, handLms, mpHands.HAND CONNECTIONS, handLmsStyle, handConStyle)

for i, 1m in enumerate(handLms.landmark):

print(i, Im.x, lm.y)

cv2.imshow( 'img', img)
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eEeE s e a1y

BN PEARLE R
SRifE (x, y)

Ex. 0.5% R e HEAIBIItE R

a

(5]
1
P
E
Fil
5
6
7
8
9
10 @
11 @
12 @
13 @
11 @
15 @
16 @
17 @
18 @
19 @
20 @

5]
5]
5]
5]
5]
a.
5
%
%
%

6460853219032288

.6271244287490845

5951453447341919
5747203826984297
6962054371833301
.6757184267644067
.6311892376768984
.6848914194167056
. 7350889444351196
. 7184805870056152
.6772984992103577
.6502039432525635
. 7644477486616413
. 7546484478367432
. 7264848457145691
. 7859462666511536

.6759192943572998 0.9447810649871826
.6334993243217468 0.9264832735061646
.5938758714675903 8.903672993183136
.566557765007019 68.8866826891899169
.5508601665496826

0.8546893702316284
0.7947497367858887
0.8293350338935852
0.8980709314346313
0.9535505771636963
0.8294239044189453

8.8774153598202332
8.9550268854003484
1.08724543808354
8.8802058696746826
8.9207700991630554
1.
1
%]
%]
1
1

085534052848816

.8514447689056396
.9261640818966492
.9771474599838257
.020326008796692
.863906192779541

hand.py > ...

27

import cv2
import mediapipe as mp

cap = cv2.VvideoCapture(o)

mpHands = mp.solutions.hands
hands = mpHands.Hands()

mpDraw = mp.solutions.drawing utils

handLmsStyle = mpDraw.DrawingSpec(color=(®, ©, 255), thickness=5)
handConStyle = mpDraw.DrawingSpec(color=(®, 255, @), thickness=18)
while

ret, img = cap.read()

if ret:

imgRGB= cv2.cvtColor(img, cv2.COLOR BGR2RGB)

result = hands.process(imgRGB)
print(result.multi_hand_landmarks)

if result.multi_hand landmarks:
for handiLms in result.multi hand landmarks:

mpDraw.draw_landmarks(img, handLms, mpHands.HAND CONNECTIONS, handLmsStyle, handConStyle)

for i, 1m in enumerate(handLms.landmark):

print(i, Im.x, lm.y)

cv2.imshow( 'img', img)




while

ret, img = cap.read()
r 7# if ret:
% U?—ELB imgRGB= cv2.cvtColor(img, cv2.COLOR BGR2RGB)

SERL USRS R inguidth = ing. shape[1]

_L/F/' EFE)FE%_JTEE*F/{% [j\j result = hands.process(imgRGB)

A Ry B PR R A
Im.x * imgWidth

print(result.multi hand landmarks)

|my * ImgHelght if result.multi hand landmarks:

for handims in result.multi hand landmarks:
EW /—-/—~/
A ER3. T HER 2 HIEPEIRGS

@ 465 370

1 432 348

2 411 312

3 404 279 mpDraw.draw_landmarks(img, handiLms, mpHands.HAND CONNECTIONS, handLmsStyle, handConStyle)
4 394 252

5 438 269

6 432 234

7428 213 for i, 1Im in enumerate(handims.landmark):

8 426 193

9 463 267

10 465 225 xPos = int(Im.x * imgwidth)

E 322 i?? yPos = int(Ilm.y * imgHeight)
13 485 276

14 492 239

15 495 216 . :

16 497 194 print(i, xPos, yPos)

17 503 293
18 515 267
19 521 249
20 525 232

cv2.imshow("img’, img)

if cv2.waitKey(1) == ord('q’):
59 break



while 2
r 7 ret, img = cap.read()
if ret:

NN wllm
ﬁ‘EIZI I-J % ELB imgRGB= cv2.cvtColor(img, cv2.COLOR BGR2RGB)
Yag k-
- g A k E imgHeight = img.shape[@]
K IAT nl

imgWidth = img.shape[1]

result = hands.process(imgRGB)
print(result.multi_hand_landmarks)

if result.multi_hand_landmarks:
for handLms in result.multi_hand_landmarks:

mpDraw.draw_landmarks(img, handLms, mpHands.HAND CONNECTIONS, handLmsStyle, handConStyle)

for 1, 1m in enumerate(handLms.landmark):

xPos = int(lm.x * imgWidth)
yPos = int(lm.y * imgHeight)

cv2.putText(img, str(i), (xPos-25, yPos+5), cv2.FONT HERSHEY SIMPLEX, 0.4, (0,0,255, 2))

print(i, xPos, yPos)

cv2.imshow( "img’, img)

if cv2.waitkey(1) == ord('q"'):
break



cv2ie RRYSIENN FTIRE

SR{FRTH A

.putText(img, (1), (xPos-25, yPos+5), .FONT_HERSHEY SIMPLEX, R.Z

@ iy =




while :
ret, img = cap.read()
if ret:
_—
EE= I ' imgRGB= cv2.cvtColor(img, cv2.COLOR BGR2RGB)
BAEGX AE

5 E F imgHeight = img.shape[@]
AY —
. E E == imgWidth = img.shape[1]

result = hands.process(imgRGB)

print(result.multi hand landmarks)

if result.multi hand landmarks:
for handLms in result.multi hand landmarks:

mpDraw.draw_landmarks(img, handLms, mpHands.HAND CONNECTIONS, handLmsStyle, handConStyle)

for i, Im in enumerate(handLms.landmark):

xPos
yPos

int(Im.x * imgwWidth)
int(Im.y * imgHeight)

cv2.putText(img, str(i), (xPos-25, yPos+5), cv2.FONT HERSHEY SIMPLEX, ©.4, (0,0,255, 2))

I al ==
cv2.circle(img, (xPos, yPos), 1@, (@, @, 255))

print(i, xPos, yPos)

cv2.imshow("img"', img)

if cv2.waitkKey(1) == ord('q'):
break



.circle(img, (xPos, yPos), 10, (@, @, 255), cv2.FILLED)

KitHaE KR O E L E

if 1 == 4:
cv2.circle(img, (xPos, yPos), 20, (255, @, @), cv2.FILLED)




while

ret, i%g = cap.read()
Prg8#2
imgRGB= cv2.cvtColor(img, cv2.COLOR BGR2RGB)
&l =
\ I8
=]

’L\‘\ imgHeight = img.shape[@]

imgWidth = img.shape[1]

result = hands.process(imgRGB)
print(result.multi hand landmarks)

if result.multi hand landmarks:
for handLms in result.multi hand landmarks:

mpDraw.draw_landmarks(img, handLms, mpHands.HAND CONNECTIONS, handLmsStyle, handConStyle)

for 1, 1m in enumerate(handLms.landmark):

xPos = int(Im.x * imgWidth)
yPos = int(lm.y * imgHeight)

KiEREHE4

cv2.putText(img, str(i), (xPos-25, yPos+5), cv2.FONT HERSHEY SIMPLEX, 0.4, (0,0,255, 2))

o i ==
cv2.circle(img, (xPos, yPos), 20, (255, @, @), cv2.FILLED)

print(i, xPos, yPos)

currentTime = time.time()

ftps = 1/(currentTime-endTime)

endTime = currentTime

cv2.putText(img, f"FPS : {int(fps)}”, (30, 50), cv2.FONT HERSHEY SIMPLEX, 1, (255, @, @), 3)

cv2.imshow("img', img)



Hand Landmarks

(=]
ge %] e WRIST 11. MIDDLE_FINGER_DIP
e 11T . THUMB_CMC 12. MIDDLE_FINGER_TIP
7N o 115 . THUMB_MCP 13. RING_FINGER_MCP
6® 10 *20 3 THUMB_IP 14. RING_FINGER_PIP
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Fig 2. 21 hand landmarks.
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imnort_mediapipe as mp
import time

cap = cv2.VideoCapture(®)

mpHands = mp.solutions.hands

hands = mpHands.Hands()

mpDraw = mp.solutions.drawing utils

handLmsStyle = mpDraw.DrawingSpec(color=(@, @, 255), thickness=5)

handConStyle = mpDraw.DrawingSpec(color=(@, 255, @), thickness=10)

currentTime = @
endTime = @

1. EEA import time e e 0
ret, img = cap.rea
if ret:

2 .¥ﬁimaj ﬁﬁ{ H% FEﬁ #&%ﬂ imgRGB= cv2.cvtColor(img, cv2.COLOR_BGR2RGB)

imgHeight = img.shape[@]

3. E_I_"‘E"'fps imgwWidth = img.shape[1]

result = hands.process(imgRGB)

=] Y—E print(result.multi_hand landmarks)
4- %’E‘/\ igﬁt if result.multi hand_landmarks:

for handLms in result.multi hand landmarks:

mpDraw.draw_landmarks(img, handLms, mpHands.HAND CONNECTIONS, handLmsStyle, handConStyle)
for i, 1m in enumerate(handLms.landmark):

xPos = int(Im.x * imgwWidth)
yPos = int(Im.y * imgHeight)

cv2.putText(img, str(i), (xPos-25, yPos+5), cv2.FONT_HERSHEY SIMPLEX, ©.4, (0,0,255, 2))

i gl = 4l
cv2.circle(img, (xPos, yPos), 28, (255, ©, @), cv2.FILLED)

print(i, xPos, yPos)
currentTime = time.time()
fps = 1/(currentTime-endTime)
endTime = currentTime
cv2.putText(img, T FPS : {int(fps)}”, (30, 50), cv2.FONT_HERSHEY SIMPLEX, 1, (255, @, @), 3)
cv2.imshow( "img’, img)




SRRIF

1. Youtube
https://www.youtube.com/watch?v=x4eeX7WJIuA

2. Mediapipe
https://google.github.io/mediapipe/



https://www.youtube.com/watch?v=x4eeX7WJIuA
https://google.github.io/mediapipe/

Congratulations.

You can design your real-time
Hand Detection System now |




