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Classification Instance
+ Localization

Classification Object Detection

Segmentation
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CAT, DOG, DUCK CAT, DOG, DUCK
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Single object Multiple objects
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How MediaPipe Holistic Work

Improve ROI
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fingerCount==1 :
play mp3(file path):
pygame.mixer.init ()
pygame.mixer.music.load(file path)
pygame.mixer.music.play()

__name == " main_ ":

mp3 file _path =
play mp3(mp3 file path)

"l MmN

A

AN 3.1 waneinegnan1siiuiuys 1 uwa Senlididesiten “1.mp3”
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image = cv2.cvtColor(image, cv2.COLOR_RGB2BGR) " Modetoumdtmerte
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NNSANINTYINNUTINAUYRS TUga OpenCV, MediaPipe uaz Pygame lngnu
mMseulusunsuluniw Python iegnuAfifauuilienuanaviini wagstiuinaviiniei
wanae1Liludaus antiuidudsunsenliaides deaunsathundssyndasnalusunsy

wlanisileanundudeals

import copy
import argparse

4 import cv2 as cv
import numpy as np .1 MediaPipe Hand Tracking = o X
import mediapipe as mp

def get_args():
parser = argparse.ArgumentParser()

parser.add_argument("--device”, type=int, default=0)
parser.add_argument(”--width", help='cap width', type=int, defs
parser.add_argument("--height", help='cap height', type=int, de

parser.add_argument ("--max_num_hands", type=int, default=2)

parser.add_argument (" --min_detection_confidence",
help="min_detection_confidence’,
type=float,
default=0.7)

parser.add_argument (" --min_tracking_confidence”,
help="min_tracking_confidence’,
type=int,
default=0.5)

Local Python 3 + Thonay's Python

s BEO0OeDeEG6 = - Aove@wD e Sl O

AN 4.1 LAMINITVNIIUYRINTITBIURNAULID



-14-

4.2 n1sneaaudsEansA nvausunsuklan1enila

mimaaummLLaJ'usTﬂumseiaaaﬂ%ga AMsnAgaUANULLUE TRl UTLATY
wlan1nile NeaaulnenIT Il USWATUBIUNWNLD WAINSIVEBUINELNBNUIRTINY

AunENeYaInEiensa ki Inenaaauidusiuiu 5 asa de 1 M

Wouly : [] wunefs menflefiuanssinaumnenseiudesidisanu

[] wnedis muileuansdinnununelinseiuidesiidieanun

A5199 4.1 Lansramuutiugvasnsinaaulusunsy

. o 4 ANTNAADUUTEENTAIN
16U M LoNLER AswUana
1 M54
2 M54
-
3 M54
ILY sign




-15-

A A
AYIUDNLLER

ANSNAADUUTZENTAIN

MsuUana

(2PN}

A

(2PN}

A




-16-

. Y ANSNAZDUUTZANTNIN | N1suUakna
19U ANEIHUDNULEAS

8 M99

9 59
10 M99

1NAIFI9 MAUATININNG BAZAINIWILDIIUIY 10 AN oA AN “LANBINITWIA”,

“Judl”, “dusham”, M7, “du”, “Suansmn’, “wailied”, “uminendy”, “msiiends”

WAz “YoUAN” FIAHANUMINEATITUING



-17-
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A5 4.3 wansAiade, dulsiuuinnsgiu wavnisulanaruiisnalavesldenunise

TUsHwNTULUaN1913lD
[ =
- STAUAUNIND
A10U 518015 _
X S.D. | nsulana

1. |UszansSanlunsiganulusensuslanienie | 4.20 0.32 110

2. | anuazanlunistidanulusensuslaniwnils 4.38 0.60 170

3. | mnusasivedlusensuwlaniwnile 4.24 0.58 1170

4. | Anuwug1eUsNSUA1WID 4.30 0.74 1170

5. |AnuAnaseassd wagauwlanty 458 | 098 | wnvian

3734 4.34 0.64 1A

NNENT 4.3 wud anufianelavesildlnaninsamegluseduinn (x = 4.34,

S.D. = 0.64) WaNa15uRIUIIBAIRU WU AIUANUANASINETIA hazAusUaning

anuisnelaegluszAuiniign Ae (x = 4.58, S.D. = 0.98) 704 fiB ANUTINel]

Tusgaunnn 31U 4 aeu bowa 1. anvazaIntunsidanuluswnsuwdaniwiile
(x = 4.38, S.D. = 0.60), 2. ANusiugIvaalUsHnsUAIYIEe (x = 4.30, S.D. = 0.74),
3. AusIALSIvedlUswnsuwUanIwile (x = 4.24, S.D. = 0.58) way 4. Useansnwlunns

Tgaulusunsuwlanisnile (x = 4.20, S.D. = 0.32)
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AMARNUIN U
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AN 5 NM9RsUlUINTUATYT python

cv2
mediapipe mp
pygame

mp_drawing = mp.solutions.drawing utils

mp_drawing styles = mp.solutions.drawing styles
mp_hands = mp.solutions.hands

A9 6 nsdndluga war duds Mihanyssendldlulusunsy
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cap = cv2.VideoCapture (0)
with mp_hands.Hands (
model complexity=0,
min_detection_confidence=0.5,
min_tracking confidence=0.5) as hands:
while cap.isOpened():
success, image = cap.read()
if not success:
print ("Ignoring empty camera frame.")
# If loading a video, use 'break' instead of 'continue'.

continue

# To improve performance, optionally mark the image as not writeable to
# pass by reference.

image.flags.writeable = False

image = cv2.cvtColor(image, cv2.COLOR_BGR2RGB)

results = hands.process (image)

# Draw the hand annotations on the image.
image.flags.writeable = True
image = cv2.cvtColor(image, cv2.COLOR_RGB2BGR)

# Initially set finger count to 0 for each cap
fingerCount = 0

At 7 lUsunsuvesinfudeyaidnannaes webcam

if results.multi_hand landmarks:

for hand_landmarks in results.multi_hand landmarks:
# Get hand index to check label (left or right)
handIndex = results.multi_hand landmarks.index (hand_landmarks)
handLabel = results.multi_handedness[handIndex].classification[0].label

# Set variable to keep landmarks positions (x and y)
handLandmarks = []

# Fill list with x and y positions of each landmark
for landmarks in hand_ landmarks.landmark:
handLandmarks.append ([landmarks.x, landmarks.y])

# Test conditions for each finger: Count is increased if finger is

B considered raised.

# Thumb: TIP x position must be greater or lower than IP X position,
= deppeding on hand label.

if handLabel == "Left" and handLandmarks[4] [0] > handLandmarks[3][0]:
fingerCount = fingerCount+1l
elif handLabel == "Right" and handLandmarks[4] [0] < handLandmarks[3][0]:

fingerCount = fingerCount+1l

AT 8 TUTWATUANSAMNUANITBIUANLBTNY LAz ilav
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# Other fingers: TIP y position must be lower than PIP y position,

= as image origin is in the upper left corner.

if handLandmarks([8] [1] < handLandmarks([6] [1]: #Index finger

fingerCount = fingerCount+l

if handLandmarks[12][1] < handLandmarks([10][1]: #Middle finger

fingerCount = fingerCount+l

if handLandmarks[16] [1] < handLandmarks([14][1]: #Ring finger

fingerCount = fingerCount+1l
if handLandmarks[20] [1] < handLandmarks([18][1]: #Pinky
fingerCount = fingerCount+l

= ° o Lo ¥ &
2 9 TUsuAsuAMUUARAAUUTEIEeNs 5 97

if fingerCount==1 :
def play mp3(file path):
pygame.mixer.init ()
pygame.mixer.music.load(file_path)
pygame.mixer.music.play()

if name == " main ":
mp3 file path = "1.mp3"
play mp3(mp3_file path)

if fingerCount==2 :

def play mp3(file path):
pygame.mixer.init ()
pygame.mixer.music.load(file_path)
pygame.mixer.music.play()

if name == "_ main ":
mp3_file path = "R.mp3"
play mp3(mp3_file path)

A 10 TswnsunisifiuadnusiiaSenldlndides

import pygame

def play mp3(file_path):
pygame.mixer.init ()
pygame.mixer.music.load(file_path)
pygame.mixer.music.play()

if name_ == "_ main_ ":

_Hp3_file_path = "3.mp3"
play mp3(mp3_file path)

Al 11 TsunsunsGenldlnddedaeldluga PyGame
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