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6-1-1 E0# MediaPipe

» MediaPipe & Google ATITE 2019 FLRMIKNRIFRIEEZ > ILEFEZFH AN
B R RIE RS A EASIRE (Computer Vision) » I2HEAMIRISHS B 5T & AV 23
BEMMRRZE > EEBRAENEKBZZEERR (ML Pipeline) o

« HZF > Google MediaPipe B—RBEIREM A4 (Diagram Based System)
» AIUARERBZIENTZR - BENASRERANKIRS2EER > RAIUE
FER A RBEELETTH > I3 : TensorFlow 3¢ TensorFlow Lite :giE
B ZIERERIE R EE » REBH —E#HE RAINGEN K22 E E4R » sesyENE
EIERE PR AlE ~ FENZBERAINGE » EE UL TR ¢

v https://mediapipe.dev/



https://mediapipe.dev/

EREEkZ4: MediaPipe

o FE—E Python 3 BIERIRIE mediapipe » AL oOpencv & (2R
Ch4) > #4EZH Google MediaPipe » A% MediaPipe KRASHIFIE X FER
) AR RAEFHEN 0.8.4.0 kR > WTFIM -

- EMIEIK 4 TEE MediaPipe HYIES !
(mediapipe) $ pip install mediapipe-rpid==0.8.4.0

- ERIEIR 3 ¥4 MediaPipe Y% :
(mediapipe) $ pip install mediapipe-rpi3==0.8.4.0




6-1-2 MediaPipe Af&{E:A|

e MediaPipe AM%1E7] (Face Detection) 2fEF Blazeface EEMW—EE
IRIRAY A {58 > Blazeface 1EE!ZE Google FEM—FERFME = LRI A NS
PR > U EER PHAHEZRABMNERES 6 BEREAER (Key
Points) » E2{EM Single Shot Detector ZEEMEBCAREIIFIEIIMA
A= s o

* MediaPipe ARS{ERIPRHF L BIAEERPI AC{E RSB S EREIE » B LEA
iR AR 24X -BE - EENEAEHE 6 EREEEIE o

|rr|




W MediaPipe ABG{EHIERRRER/SIERAHRES - (6-1.py)

import cv2
import mediapipe as mp

mp_face_detection = mp.solutions.face_detection
mp_drawing = mp.solutions.drawing_utils

cap = cv2.VideoCapture(0)

ratio = cap.get(cv2.CAP_PROP_FRAME_WIDTH) / cap.get(cv2.CAP_PROP_FRAME_HEIGHT)
WIDTH = 400

HEIGHT = int(WIDTH / ratio)

face _detection = mp_face_detection.FaceDetection(min_detection_confidence = 0.5)

while cap.isOpened():
ret, frame = cap.read()

if ret:
frame = cv2.resize(frame, (WIDTH, HEIGHT))
frame = cv2.rotate(frame, rotateCode = 1)
frame = cv2.flip(frame, 1)
frame = cv2.cvtColor(frame, cv2.COLOR_BGR2RGB)

frame.flags.writeable = False

results = face_detection.process(frame)
frame.flags.writeable = True

frame = cv2.cvtColor(frame, cv2.COLOR_RGB2BGR)

if results.detections:
for detection in results.detections:
mp_drawing.draw_detection(frame, detection)
cv2.imshow("MediaPipe Face Detection", frame)

if cv2.waitKey(1l) == 27:
break

cap.release()
cv2.destroyAllWindows ()




Demo 6-1.py

* Python #2IVEfER OpencCv FEEXFARR > A MediaPipe ABRMEAIZETT AR

P > ENRITHE R UBRGEBELNZ RARMALEH 6 ERISERS >
EFfm

X MediaPipe Face Detection = a X




6-1-3 MediaPipe Hes SR AR A

. Med1aP1pe fEZf494% (MediaPipe Face Mesh) Z2ffH Blazeface EEAHR

2o AL TERIY 468 EIRGHEEL - FIEFEAMEKKLEE 3D IS o




W MediaPipe FRERAIIE - (6-2.py)

import cv2
import mediapipe as mp

mp_drawing = mp.solutions.drawing_utils
mp_face _mesh = mp.solutions.face_mesh

drawing spec = mp_drawing.DrawingSpec(thickness = 1, circle_radius = 1)
cap = cv2.VideoCaptureéeg

a%g%a ggg.get(cvz.CA _PROP_FRAME_WIDTH) / cap.get(cv2.CAP_PROP_FRAME_HEIGHT)
HEIGHT = int(WIDTH / ratio)

face _mesh = mp_face _mesh.FaceMesh(min_detection confidence = 0.5, min_tracking confidence = 0.5)

while cap.isOpened():
ret, frame = cap.read()

if ret:
frame = cv2.resize(frame, (WIDTH, HEIGHT))
frame = cv2.rotate(frame, rotateCode = 1
frame = cv2.flip(frame, 1)
frame = cv2.cvtColor(frame, cv2.COLOR_BGR2RGB)

frame.flags.writeable = False

results_ = face_mesh.process(frame)
frame.flags.writeable = True

frame = cv2.cvtColor(frame, cv2.COLOR_RGB2BGR)

if results.multi_ face_landmarks:
for face_landmarks in results.multi face_landmarks:
mp_drawing.draw_landmarks(image = frame,
landmark_list = face_landmarks,
connections = mp_face_mesh.FACE_CONNECTIONS,
landmark_drawing_spec = drawing_spec,
connection_drawing_spec = drawing_spec)

cv2.imshow("MediaPipe FaceMesh", frame)

if cv2.waitKey(1l) == 27:
break

cag.release(i
cv2.destroyAllWindows ()




Demo 6-2.py

« Python 2RXTEEA Opencv :BENE &1 » £/ MediaPipe M&EEB ﬁﬂd%‘i_’_/\ﬂﬁ
HEAAE L 3D feZfiRE! > BRXBITHERIUE R EFETRHE 3D EEP4
A MNEFTT

X MediaPipe FaceMesh = O X




6-1-4 MediaPipe ZFENIBRH

/
\II

MediaPipe F# (MediaPipe Hands) =fERFEL JJ7++’*” (Palm
Detection Model) E1TZFEEH: ° BiEAHFEN » INB R ISR
IZERY (Hand Landmark Model) {ERIHFEZFRY 21 1@%%@.“5 MTEPTT

ik

®
g® 12 ®16 0. WRIST 11. MIDDLE_FINGER_DIP
s 1T 1. THUMB_CMC 12. MIDDLE_FINGER_TIP
7 s |15 2. THUMB_MCP 13. RING_FINGER_MCP
6% 101 ¢, 20 3.THUMBLIP 14. RING_FINGER_PIP
, oo ®19 4. THUMB_TIP 15. RING_FINGER_DIP
4 >\ 9 43 S 18 5. INDEX_FINGER_MCP  16. RING_FINGER_TIP
3® 17 6. INDEX_FINGER_PIP 17. PINKY_MCP
" 7. INDEX_FINGER_DIP 18. PINKY_PIP
2 8. INDEX_FINGER_TIP 19. PINKY_DIP
1@ 9. MIDDLE_FINGER_MCP  20. PINKY_TIP
") 10. MIDDLE_FINGER_PIP

https://google.github.io/mediapipe/solutions/hands.html




ediapipe BFSHEL: - (6-3.py)

import cv2
import mediapipe as mp

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

cap = cv2.VideoCapture(0)
ratio = cap.get(cv2.CAP_PROP_FRAME_WIDTH) / cap.get(cv2.CAP_PROP_FRAME_HEIGHT)
WIDTH 400

HEIGHT = int(WIDTH / ratio)

hands = mp_hands.Hands(min_detection_confidence = 0.5, min_tracking_confidence = 0.5)

while cap.isOpened():
ret, frame = cap.read()

if ret:
frame = cv2.resize§frame, (WIDTH, HEIGHT;)
frame = cv2.rotate(frame, rotateCode = 1
frame = cv2.flip(frame, 1)

frame = cv2.cvtColor(frame, cv2.COLOR_BGR2RGB)
frame.flags.writeable = False

results = hands.process(frame)
frame.flags.writeable = True

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,
mp_hands .HAND_CONNECTIONS)

cv2.imshow("MediaPipe Hands", frame)

if cv2.waitKey(1l) == 27:
break

cap.release()
cv2.destroyAllWindows ()




Demo 6-3.py

* Python ZEINTE{EA OpencCV

EENFR1E 0 A MediaPipe ZFRVBHUEITF
P > ENITHE R eI U B B B AR IR 2
=) > WEFAT

EERHIAERY 21 ERIREY (A&

X MediaPipe Hands
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6-1-5 MediaPipe ARBZRRE(hE

MediaPipe ZZ4 (MediaPipe Pose) ZfFfF BlazePose 1EHIMEBIZREITA
BEZRE(LET (Human Pose Estimation) » BZEAIE AREE » (FAARSMIZRE
Al (Pose Landmark Model, BlazePose GHUM 3D) =8I ARERY 33 ERIHE
= > A NEPFA -

654 123 0. hose 17. left_pinky
m\a, m.? 1. left_eye_inner 18. right_pinky
s 2. left_eye 19. left_index
20 : » 3. left_eye_outer 20. right_index
® 22 12 " 21 g . .
A » L] 4. right_eye_inner  21. left_thumb
; o % \ 3 W 5. right_eye 22. right_thumb
' 6. right_eye_outer  23. left_hip
7. left_ear 24, right_hip
. | 8. right_ear 25. left_knee
249 923 )
9. mouth_left 26. right_knee
10. mouth_right 27. left_ankle
11. left_shoulder 28. right_ankle
2“ P 12. right_shoulder 29. left_heel
13. left_elbow 30. right_heel
- 14. right_elbow 31. left_foot_index
208 s 15. left_wrist 32. right_foot_index
2% 30 » 16. right_wrist

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

.html




MediaPipe ATEEAEMEE - (6-4.py)

import cv2
import mediapipe as mp

mp_drawing = mp.solutions.drawing _utils
mp_pose = mp.solutions.pose

cap = cv2.VideoCapture(0)
ratio = cap.get(cv2.CAP_PROP_FRAME_WIDTH) / cap.get(cv2.CAP_PROP_FRAME_HEIGHT)
WIDTH 400

HEIGHT = int(WIDTH / ratio)

pose = mp_pose.Pose(min_detection confidence = 0.5, min_tracking confidence = 0.5)

while cap.isOpened():
ret, frame = cap.read()

if ret:
frame = cv2.resizegframe, (WIDTH, HEIGHT%)
frame = cv2.rotate(frame, rotateCode = 1
frame = cv2.flip(frame, 1)

frame = cv2.cvtColor(frame, cv2.COLOR_BGR2RGB)
frame.flags.writeable = False
results = pose.process(frame)
frame.flags.writeable = True
frame = cv2.cvtColor(frame, cv2.COLOR_RGB2BGR)
mp_drawing.draw_landmarks(frame,
results.pose_landmarks,
mp_pose.POSE CONNECTIONS)
cv2.imshow("MediaPipe Pose", frame)

if cv2.waitKey(1) == 27:
break

cap.release()
cv2.destroyAllWindows ()




Demo 6-4.py

* Python #2IVTEfER OpenCv BENE R > (£ MediaPipe AREZER&{GEHETT
ZERUHER > BNBITRGE R I UB G BRIERH ARBIZRY 33 {ER#EES (
Ale) > FEFAT

X MediaPipe Pose = O X
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6-2-5
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6‘2'1 IZIIL:‘ ﬁz CVZOne

e CVZone ZEF OpencVv F MediaPipe BY Python Ef > BEFIeJLUERE /D
RZTUHE > MERZRVA TUREERET Alsdi « 30 BEaf4arg ~ 2 FHEHRM
ANBEZEMAFTFEKRRERA HEAMEUAN TR !

v https://github.com/cvzone/cvzone

« :HENEN mediapipe EHIIRIER > FH pip ¥ 1.5.2 FRHEY Cvzone > WF

Fhm -

(mediapipe) $ pip install cvzone==1.5.2

I\I

._\I‘I




6-2-2 CVZone AJ&{EA|

* CVZone EffF FaceDetector #JHEIT ARRER] > AN findFaces()

T3 R AT RERY ARG ©




6-5 CVZone AME1EAI - (6-5.py)

from cvzone.FaceDetectionModule import FaceDetector
import cv2

cap = cv2.VideoCapture(0)

ratio = cap.get(cv2.CAP_PROP_FRAME_WIDTH) / cap.get(cv2.CAP_PROP_FRAME_ HEIGHT)
WIDTH 400

HEIGHT = int(WIDTH / ratio)

detector = FaceDetector()

while cap.isOpened():
success, img = cap.read()

img = cv2.resize(img, (WIDTH, HEIGHT))
img = cv2.rotate(img, rotateCode = 1)
img = cv2.flip(img, 1)

img, bboxs = detector.findFaces(img)

if bboxs:
# bboxInfo - "id","bbox","score","center"
center = bboxs[@]["center"]
cv2.circle(img, center, 5, (255, @, 255), cv2.FILLED)

cv2.imshow("Image", img)
if cv2.waitKey(1) == 27:
break

cap.release()
cv2.destroyAllWindows ()




Demo 6-5.py

- Python T2R7EEMA Opencv BEN&RE > A CVZone 1T AMHE > 2

ﬂﬁ%%%ﬂﬂ%ﬂﬁﬁ%Aﬂﬂtﬁ ImAZLEREHEAEAEENE > MR RGL
HAERIFIOES > WNEIFFT ¢




6-2-3 CVZone [EZFAH+E

e CVZone Z2{FH FaceMeshDetector ¥&iE1T ARS{ER] » SR FEN
findFaceMesh() 7 AR(ERIF4E L ERSBAERE o




m CVZone RER4IHS - (6-6.py)

from cvzone.FaceMeshModule import FaceMeshDetector
import cv2

cap = cv2.VideoCapture(0)

ratio = cap.get(cv2.CAP_PROP_FRAME WIDTH) / cap.get(cv2.CAP_PROP_FRAME HEIGHT)
WIDTH = 400

HEIGHT = int(WIDTH / ratio)

detector = FaceMeshDetector(maxFaces = 2)

while cap.isOpened():
success, img = cap.read()

img = cv2.resize(img, (WIDTH, HEIGHT))
img = cv2.rotate(img, rotateCode = 1)
img = cv2.flip(img, 1)

img, faces = detector.findFaceMesh(img)

if faces:
print(faces[0])

cv2.imshow("Image", img)

if cv2.waitKey(1l) == 27:
break

cap.release()
cv2.destroyAllWindows ()




Demo 6-6.py

. Python FRRERER Opencv MEEXEAR - M Cvzone M(T AR > A4
HERED 3D 4BA% > REMTHRE :




CVZone Z%FEAEHE

* CVZone HY HandDetector #FAJLUERIFE ~ SIRMHELREFiE > MAE 2

18 F+5 2 FRVEERE




CVZone ZEHEBHE - (6-7.py)

from cvzone.HandTrackingModule import HandDetector
import cv2

cap = cv2.VideoCapture(0)

ratio = cap.get(cv2.CAP_PROP_FRAME_WIDTH) / cap.get(cv2.CAP_PROP_FRAME_HEIGHT)
WIDTH 400

HEIGHT = int(WIDTH / ratio)

detector = HandDetector(detectionCon = 0.5, maxHands = 2)

while cap.isOpened():
success, img = cap.read()
img = cv2.resize(img, (WIDTH, HEIGHT;)
img = cv2.rotate(img, rotateCode = 1
# img = cv2.flip(img, 1)

hands, img = detector.findHands(img)

if hands:
# Hand 1
handl = hands[@]
ImListl = handl["1mList"]
bbox1l = handl["bbox"]
centerPointl = handl['center']
handTypel = handl["type"]
fingersl = detector.fingersUp(handl)

if len(hands) ==
# Hand 2
hand2 = hands[1
ImList2 = hand2["1mList"]
bbox2 = hand2["bbox"]
centerPoint2 = hand2[ 'center']
handType2 = hand2["type"
fingers2 = detector.fingersUp(hand2)
length, 1nfo, img = detector.findDistance(lmList1[8], 1lmList2[8], img)
cv2.imshow("Image", 1mg)
if cv2.waitKey(1l) = :
break

cap.release()
cv2.destroyAllWindows ()




Demo 6-7.py

« Python FZINTE(ER Opencv BENEAR1E » £ CVZone E1TZFEHIEHL > M
ERENHNEREFHATF » EXNHITHER :

\II

X Image = O X




CVZone BEHIFIEE - (6-7a.py)

from cvzone.HandTrackingModule import HandDetector
import cv2

cap = cv2.VideoCapture(0)

ratio = cap.get(cv2.CAP_PROP_FRAME_WIDTH) / cap.get(cv2.CAP_PROP_FRAME_HEIGHT)
WIDTH 400

HEIGHT = int(WIDTH / ratio)

detector = HandDetector(detectionCon = 0.5, maxHands = 1)

while cap.isOpened():
success, img = cap.read()
img = cv2.resize(img, (WIDTH, HEIGHT))
img = cv2.rotate(img, rotateCode = 1)
# img = cv2.flip(img, 1)

hands, img = detector.findHands(img)

if hands:
hand = hands[9]
bbox = hand[ 'bbox" ]

fingers = detector.fingersUp(hand)

totalFingers = fingers.count(1)

cv2.putText(img, f'Fingers:{totalFingers}', (bbox[@] + 50, bbox[1] - 30),
cv2.FONT_HERSHEY_PLAIN, 2, (@, 255, @), 2)

cv2.imshow("Image", img)

if cv2.waitKey(1) == 27:
break

cap.release()
cv2.destroyAllWindows ()




6-/a.py

Python T2TXTEMER Opencv EEXE&RTE » M CVZone ET%3

LUERIEF

=S RS

HUAER

=15 lXJH:W'J Fingers:2 > Bl 2 fE=

FEEHE > A
e 0 EIVHT




VI STEIEE 2 EFE 2ErEEEE - (6-7b.py)

from cvzone.HandTrackingModule import HandDetector
import cv2

cag. cv2. V1deoCaptureéeg
Q%D%a = 498 get(cv2.CAP_PROP_FRAME WIDTH) / cap.get(cv2.CAP_PROP_FRAME HEIGHT)

HEIGHT = int(WIDTH / ratio)
detector = HandDetector(detectionCon = 0.5, maxHands = 2)

while cap.isOpened():
success, img = cap.read( }
img = cv2.resize(img, (WIDTH, HEIGHT))
1mg = cv2.rotate(img, rotateCode =1
# img = cv2.flip(img, 1)

hands, img = detector.findHands(img)

ImListl = handl] "ImList"]

bbox1 = handl["bbox"

centerPointl = handl center ]

handTypel = handl["type"

fingersl = detector. FlngersUpihandl

length, info, 1mg = detector 1ndD15tance(1mL15t1[8] ImListl1[12], )

cv2. putText(lmg 'Dist:{int( 1en§th 5' ébboxl[@g 59 bbox1[1] - 30%
FON , (9, 255

handl = hands[© g

T_HERSHEY_PLAIN

if len(hands) ==
# Hand 2
hand2 = hands[1
ImList2 = hand2["ImList"]
bbox2 = hand2[" box"
centerP01nt2 hand2 center ]
handType2 hand2[ pe
fingers2 = detector FlngersUp$hand2) ) )
length, info, img = detector.tindDistance( lest1[8;, Im L15t2£8], img)
cv2. putText(lmg, f'Dist:{int(length } (bb x2[61 + 9 bbox2[1] - 30%,

cv2. FONT HER HEY PLAIN, (o, 5 0 2)

cv2.imshow("Image", img)
if cv2.waitKey(1l) == 27:
break

cvgzgg%$?g§£ilw1ndows()




Demo 6-7b.py

* Python EINTEEA Opencv BENF AR > €M CvZone EITZFHEH > 7

LEtHEIEE 2 [EFi52E0EERE » LULBIE RIS 5 2 ERVEERE 120 ° 12X
HITHE RN TERT




CVZone ARSZERe(Hs

* CVZone Zf£F PoseDetector ¥FEIT ARRZERREET » FAIrT LAY

findPose() # findPosition() 7 EFRIEAIH AR H RAGERSL o




m CVZone ARSZEER{HET ° (6-8.py)

from cvzone.PoseModule import PoseDetector
import cv2

cap = cv2.VideoCapture(0)

ratio = cap.get(cv2.CAP_PROP_FRAME_WIDTH) / cap.get(cv2.CAP_PROP_FRAME_HEIGHT)
WIDTH 400

HEIGHT = int(WIDTH / ratio)

detector = PoseDetector()

while cap.isOpened():
success, img = cap.read()

img = cv2.resize(img, (WIDTH, HEIGHT))
img = cv2.rotate(img, rotateCode = 1)
img = cv2.flip(img, 1)

img = detector.findPose(img)

ImList, bboxInfo = detector.findPosition(img, bboxWithHands = False)

if bboxInfo:
center = bboxInfo["center"]
cv2.circle(img, center, 5, (255, @, 255), cv2.FILLED)

cv2.imshow("Image", img)

if cv2.waitKey(1) == 27:
break

cap.release()
cv2.destroyAllWindows ()




Demo 6-8.py

+ Python F2X7EREM Opencv FEEUF R > A CvZone BT ABSZRMS(LE -
RRPTHAE RN FEFR




6-3 TensorFlow Lite HpEZuf:ss

6-3-1 3:% TensorFlow # TensorFlow Lite
6-3-2 {EHATE4RIERY EI TS Bk




Efgnﬁﬁ Te

e TensorFlow m=—

1 EE/J*EW )
RET EMstEs
MR B2EARE

nsorFlow ] TensorFlow Lite

FE L > TensorFlow ME—ETEHBEENEE TS

ERBURIGHSH S8 EERNBEST ERIUE » —Ek2E /R

e e

L

5R > JUBRYREEEMEESZE
FEREI -

« TensorFlow Lite ?)ﬁ%fﬁiﬂﬂiﬁﬂ IoT REH FEFEMISEBTIET

E; Eﬁﬁ&’?%ﬁﬁ% /7|<

ESE8%R s > AJEERTRERSABRERAITHS

RICEAREE » MEEFRE0E

= 3
SE"T

m




ERIE)KZIE TensorFlow Lite

« T tflite HY Python [EBIRIZZEE OpenCV 18 » FLAILATE Python ERIR
15 tflite @EE TensorFlow Lite X BHFLHEEE: CPU FHEIF Python RRZA
» HIg<W R ¢
(tflite) $ uname -m
(tflite) $ python --version

BR(F) HRE\E HR(T) JMEB(H)

pi@raspberrypi: workon tflite

(tflite) pi@raspberrypi: uname -m

armv7l

(tflite) pi@raspberrypi: python --version

Python 3.7.3
(tflite) pi@raspberrypi: [




EREIE)kZ3E TensorFlow Lite

LR CPU 2 armv7l > Python =& 3.7.3 hR ’ JABERNEN I EERSRHEN
TensorFlow Lite #uL FEISE CPU # Python FRZEHY Wheel 1ERZLE

TensorFlow Lite > HAAUIUI TR, -
v https://github.com/google-coral/pycoral/releases/

@ tflite_runtime-2.5.0.post1-cp36-cp36m-macosx_10_15_x86_64.whl 1.37 MB
Q@ tflite_runtime-2.5.0.post1-cp36-cp36m-macosx_11_0_x86_64.whi 1.37 MB
Q@ tflite_runtime-2.5.0.post1-cp36-cp36m-win_amd64.whi 847 KB
Q@ tflite_runtime-2.5.0.post1-cp37-cp37m-linux_aarch64.whi 1.25 MB
@ tflite runtime-2.5.0.post1-cp37-cp37m-linux armv7Lwhl 1.26 MB
Q@ tflite_runtime-2.5.0.post1-cp37-cp37m-linux_x86_64.whi 1.38 MB
@ tflite_runtime-2.5.0.post1-cp37-cp37m-macosx_10_15_x86_64.whl 1.37 MB

@ tflite_runtime-2.5.0.post1-cp37-cp37m-macosx_11_0_x86_64.whl 1.37 MB



https://github.com/google-coral/pycoral/releases/

ERIEIRLSE TensorFlow Lite

B IRETE] Python & 3.7 k> B) cp37 > &EH CPU & armv7l BY
Wheel f& tflite runtime-2.5.0.postl-cp37-cp37m-linux_armv71l.whl
 sRfEREE [A] BER Wheel FEHY URL AL > 2% > BLnJLATE Python
EEIRIE tflite L% TensorFlow Lite @ HIESWTFAT :

(tflite) $ pip install <Wheel#ERYURLAFIL>




EV18 TensorFlow Lite F&:

RS A - MobileNet

0] DUE _EERARTRRIGRER » I AR E FEE

TensorFlow Lite IBHZ%
BRI TR He A

RIRE (B THASEBIERN Metadata hixZ
v

Luml

K) » H URL #HEUNFEA: -
https://tfhub.dev/tensorflow/lite-

model/mobilenet vl 1.0 224 quantized/1/metadata/1l




B MobileNet Vi RRFEHIGREE - (6-9.py)

from tflite_runtime.interpreter import Interpreter
import cv2

import numpy as np

import time

# data_folder = "/home/pi/ch@6/mobilenet/"

data_folder = "mobilenet/"

model_path = data_folder + "mobilenet_v1l 1.0 224 quantized_1 metadata_1.tflite"
label path = data_folder + "labels.txt"

interpreter = Interpreter(model path)
print("pDyEAGE. . .")
interpreter.allocate tensors()
_, height, width, = interpreter.get _input_details()[@]["shape"]
prlnt("H”'“ ", width, ",", height, ")")

timel = time.time()

image = cv2.imread("images/test.jpg")

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

image _resized = cv2.resize(image_rgb, (width, height))

input_data = np.expand_dims(image_resized, axis=0)
interpreter.set_tensor(interpreter.get_input_details()[@]["index"], input_data)
interpreter.invoke()

output_details = interpreter.get_output_details()[9]

output = np.squeeze(interpreter.get_tensor(output_details["index"]))
scale, zero point = output details["quantization"]

output = scale * (output - zero_point)

ordered = np.argpartition(-output, 1)

label id, prob = [(i, output[i]) for i in ordered[:1]][@]

time2 = time.time()
classification_time = np.round(time2-timel, 3)
print ("HERIGR] =", classification_time, "Fb")

with open(label path, "r") as f:
labels = [line.strip() for i, line in enumerate(f.readlines())]
classification_label = labels[label id]
print ("B F 4% =", classification_label)
print ("HEREREE =", np.round(prob*10e0, 2), "%")
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e 7f TensorFlow Hub & SSD MobileNet V1 FEIIARIER! (GETEHANSIIER
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v https://tfhub.dev/tensorflow/lite-model/ssd mobilenet v1/1/metadata/2
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JS (v1, default) TFLite (v1, default) TFLite (v1, metadata)
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Download $ 399MB 't{
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‘ Import with Android Studio J
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