FREFED

import tkinter as tk

from tkinter import ttk, scrolledtext
import threading

import time

import cv2

import numpy as np

import pyaudio

from vosk import Model, KaldiRecognizer
import json

import requests

from PIL import Image, ImageTk
import os

from datetime import datetime
import queue

from openai import OpenAl

from src.model import CNN2, CNN3

# ERIE
os.environ["TF_CPP_MIN_LOG_LEVEL"] ="2"

# THIES U R B
class FacialExpressionRecognition:
def __init__(self, video_frame, emotion_queue):

self.video_frame = video_frame
self.emotion_queue = emotion_queue
self.running = False
self.thread = None
self.cap = None
self.model = self.load_model()
self.border_color = (0, 0, 0)
self.font_color = (255, 255, 255)
self.emotion_history =[]
self.current_emotion = "Neutral"

# BIEAIFRZE

self.video_label = tk.Label(self.video_frame)
self.video_label.pack(fill=tk.BOTH, expand=True)
self.current_image = None

def load_model(self):
# XA ZINBAA, TR, AT AR



model = CNN3()
model.load_weights(

'E:\Python_Project\PythonProject\FacialExpressionRecognition-master\FacialExpressionRecogniti

on-master\models\cnn3_best_weights.h5')

1)]

return model

def index2emotion(self, index):

emotions = ["&Z&", "FHHPE", "Fear", "JF0»", "Sad", "Surprise", "Neutral"]
return emotions[index] if 0 <= index < len(emotions) else "Unknown"

def generate_faces(self, face_img, img_size=48):

# NG Aba

face_img =face_img / 255.

face_img = cv2.resize(face_img, (img_size, img_size), interpolation=cv2.INTER_LINEAR)
resized_images = [face_img, face_img[2:45, :], face_img[1:47, :], cv2.flip(face_img[:, :],

foriin range(len(resized_images)):
resized_imagesli] = cv2.resize(resized_imagesli], (img_size, img_size))
resized_imagesli] = np.expand_dims(resized_images[i], axis=-1)
return np.array(resized_images)

def predict_expression(self):

self.running = True

self.cap = cv2.VideoCapture(0)
self.cap.set(cv2.CAP_PROP_FRAME_WIDTH, 640)
self.cap.set(cv2.CAP_PROP_FRAME_HEIGHT, 480)
self.cap.set(cv2.CAP_PROP_FPS, 30)

while self.running:
ret, frame = self.cap.read()
if not ret:
continue

# TACARAL SR - bR S H A R AR R
frame = cv2.resize(frame, (800, 600))
frame_gray = cv2.cvtColor(frame, cv2.COLOR_BGR2GRAY)

# BAURTIIE2E - SERr)RLH o A A F S
emotion_idx = np.random.randint(0, 7)
self.current_emotion = self.index2emotion(emotion_idx)
self.emotion_history.append(self.current_emotion)
self.emotion_queue.put(self.current_emotion)



# ERMG RS
cv2.putText(frame, self.current_emotion, (50, 50),
cv2.FONT_HERSHEY_SIMPLEX, 1, (0, 255, 0), 2)

# ¥ Tkinter A SRR 20

img = cv2.cvtColor(frame, cv2.COLOR_BGR2RGB)

img = Image.fromarray(img)

self.current_image = ImageTk.Photolmage(image=img)

# 1EF 2R P S AL
self.video_frame.after(0, self.update_video_frame)

time.sleep(0.033) # %] 30FPS

self.cap.release()

def update_video_frame(self):
SRR A
if self.current_image:
self.video_label.configure(image=self.current_image)
self.video_label.image = self.current_image # f&¥:5|H

def start(self):
if self.thread is None or not self.thread.is_alive():
self.thread = threading.Thread(target=self.predict_expression, daemon=True)
self.thread.start()

def stop(self):
self.running = False
if self.thread and self.thread.is_alive():
self.thread.join(timeout=2.0)
self.thread = None

# T U R
class SpeechRecognition:
def __init__(self, text_widget, speech_queue):
self.text_widget = text_widget
self.speech_queue = speech_queue
self.running = False
self.thread = None
self.model = Model("vosk-model-small-cn-0.22")
self.audio = pyaudio.PyAudio()
self.stream = None



self.last_speech =

def recognize_speech(self):
self.running = True
FORMAT = pyaudio.palnt16
RATE = 44100
CHUNK = 4000
THRESHOLDNUM = 30
THRESHOLD = 100

self.stream = self.audio.open(format=FORMAT, channels=1, rate=RATE,
input=True, frames_per_buffer=CHUNK)

rec = KaldiRecognizer(self.model, RATE)

rec.SetWords(True)

print("tEE IR A 25 5)...")

while self.running:
data = self.stream.read(CHUNK, exception_on_overflow=False)
if len(data) == 0:
continue

if rec.AcceptWaveform(data):
result = json.loads(rec.Result())
if 'text' in result and result['text']:
speech_text = result['text'].strip()
if speech_text and speech_text != self.last_speech:
self.text_widget.insert(tk.END, f"224: {speech_text}\n")
self.text_widget.see(tk.END)
self.speech_queue.put(speech_text)
self.last_speech = speech_text
else:
partial = json.loads(rec.PartialResult())
if 'partial' in partial and partial['partial']:
pass # W] PAYEIX BT IRES SR 0 4k R

time.sleep(0.1)
def start(self):
if self.thread is None or not self.thread.is_alive():
self.thread = threading.Thread(target=self.recognize_speech, daemon=True)

self.thread.start()

def stop(self):



self.running = False

if self.thread and self.thread.is_alive():
self.thread.join(timeout=2.0)
self.thread = None

if self.stream:
self.stream.stop_stream()
self.stream.close()

self.audio.terminate()

# DeepSeek % I #5Hk
class DeepSeekinterface:
def __init__(self, chat_widget, api_key):
self.chat_widget = chat_widget
self.api_key = api_key
self.client = OpenAl(
api_key=self.api_key,
base_url="https://ark.cn-beijing.volces.com/api/v3"
)
self.conversation_history = [
{"role": "system",
"content": "RaE— AL ENV I Al B, 7R R B BOM B 2R B STIRES I
PR W HREY T RE S R )
]

def send_query(self, query):
if not query.strip():
return

# o AP AR
self.chat_widget.insert(tk.END, f"Zfi: {query}\n", "user")
self.chat_widget.see(tk.END)

# UNINE ) sl %

self.conversation_history.append({"role": "user", "content": query})

# QIR E R

thinking_tag = "thinking"

self.chat_widget.insert(tk.END, "Al B F: ", "assistant")
self.chat_widget.insert(tk.END, "2 1 ...", thinking_tag)
self.chat_widget.see(tk.END)
self.chat_widget.update_idletasks()

try:



# B I = N

stream = self.client.chat.completions.create(
model="deepseek-r1-250528", # fii [ kili5]%& LA 1D
messages=self.conversation_history,
stream=True

# MR B EE
self.chat_widget.delete("end-2I", "end-1c")

# R Al
full_response =
self.chat_widget.insert(tk.END, "Al B F: ", "assistant")

# RC BRI S
for chunk in stream:
if chunk.choices and chunk.choices[0].delta and
chunk.choices[0].delta.content:
content = chunk.choices[0].delta.content
full_response += content
self.chat_widget.insert(tk.END, content, "assistant")
self.chat_widget.see(tk.END)
self.chat_widget.update_idletasks()

self.chat_widget.insert(tk.END, "\n\n", "assistant")

self.conversation_history.append({"role": "assistant", "content": full_response})

except Exception as e:
self.chat_widget.delete("end-2I", "end-1c") # MlE&"EHE G "HE
self.chat_widget.insert(tk.END, f"Al B 153K K 2E 5515 {str(e)\n\n", "error")

# P OPIRAS VRS

# P OPIRAS VR

class LearningAssessment:

def __init__(self, assessment_frame, emotion_queue, speech_queue):

self.assessment_frame = assessment_frame
self.emotion_queue = emotion_queue
self.speech_queue = speech_queue
self.running = False
self.thread = None
self.emotion_history =[]
self.speech_history =[]

self.current_assessment = "&£ £ 4E..."



# QU Pl BoR A
self.assessment_label = tk.Label(
assessment_frame,
text=self.current_assessment,
font=("Arial", 14, "bold"),
wraplength=300,
justify="center",
bg="#FOF8FF",
padx=20,
pady=20
)
self.assessment_label.pack(fill=tk.BOTH, expand=True, padx=10, pady=10)

# US4 B R EE
self.emotion_chart_label = tk.Label(
assessment_frame,
text=""1f 25 L %",
font=("Arial", 10),
anchor="w"

)
self.emotion_chart_label.pack(fill=tk.X, padx=10, pady=(10, 0))

# glEtEg KRR (RO
self.emotion_chart = tk.Canvas(assessment_frame, height=150, bg="white")
self.emotion_chart.pack(fill=tk.BOTH, expand=True, padx=10, pady=(0, 10))

# B SR bR 2

self.keywords_label = tk.Label(
assessment_frame,
text="JCHE 1] 43 H7:",
font=("Arial", 10),
anchor="w"

)
self.keywords_label.pack(fill=tk.X, padx=10, pady=(5, 0))

# A 7 OB 1] Y 7 X
self.keywords_text = tk.Text(
assessment_frame,
height=4,
font=("Arial", 9),
wrap=tk. WORD
)
self.keywords_text.pack(fill=tk.X, padx=10, pady=(0, 10))
self.keywords_text.insert(tk.END, "&£ 15 & 1R A £ 4...")



self.keywords_text.config(state=tk.DISABLED)

# WAL S
self.emotion_history = ["H 1" * 10 # 4 10 AN PERE 45 A
self.speech_history = ["HE#IT U2 21" # FIMRIEFH LK

# SRRV AG

self.update_emotion_chart()

self.current_assessment = self.analyze_learning_state()
self.assessment_label.config(text=self.current_assessment)

# SR O] R

keywords = self.extract_keywords()
self.keywords_text.config(state=tk. NORMAL)
self.keywords_text.delete(1.0, tk.END)
self.keywords_text.insert(tk.END, keywords)
self.keywords_text.config(state=tk.DISABLED)

# TEWIUEA G S BB — IR 3R (ZEIR 100ms P/ Ul TE 4L

self.emotion_chart.after(100, self.update_emotion_chart)

def analyze_learning_state(self):
"B STIRAS (R RRCSEID
# ek
positive_emotions = ["FF:0", "5
negative_emotions = [" & &X", "5, "RLIR"]

# RGO A
emotion_counts = {emotion: self.emotion_history.count(emotion) for emotion in
set(self.emotion_history)}

# ARG 25 Le )

positive_count =  sum(emotion_counts.get(emotion, 0) for emotion in
positive_emotions)

negative_count = sum(emotion_counts.get(emotion, 0) for emotion in
negative_emotions)

neutral_count = emotion_counts.get("/#{£", 0)
total = len(self.emotion_history)

# MR 48 o0 A A R AL
if positive_count / total > 0.5:
return "5 SPIRAS s BB B VA \n A2 I U R R

elif negative_count / total > 0.4:



return " PIRES: B O\n ZAETTRETR EH 215 5"

elif "/N#" in " ".join(self.speech_history) or "B " in " " join(self.speech_history):
return " >PIRES: IE BRI ME\n 4R B ERIL T AR

elif neutral_count / total > 0.7:
return "5 SPIRAS s —RAEE \n FARAL T IEE S SPIRAS"

else:

return "SESPIRAS s W B2 \n 4k S2UNER TE 2 B

def extract_keywords(self):
nunj:%ﬁla‘%%iﬂ ( ﬁﬁ,{{ﬁ&g‘gfm ) nn
if not self.speech_history:

return "SEAFIE B

# 0 WEH KA
edu_keywords - [n%”ﬂjn’ n I‘Eﬂ@n’ "Z:AI\%", nEU% En’ n%,f+£ul n%@zn} u}iﬁgn’ "WU%", n
PhAR

# R H IR e ) O B 3]
word_counts = {}
for speech in self.speech_history:
for word in speech.split():
if word in edu_keywords:

word_counts[word] = word_counts.get(word, 0) + 1

# IR

sorted_words = sorted(word_counts.items(), key=lambda x: x[1], reverse=True)

# AR [EIHT 3 SO A
if sorted_words:

return ", ".join(f"{word}({count})" for word, count in sorted_words[:3])

return "SR K6 31 B 5L DG A

def update_emotion_chart(self):
# FREUE AR R~
width = self.emotion_chart.winfo_width()
height = self.emotion_chart.winfo_height()

# QR E AT RN, A ERARST
if width < 50 or height < 50:

width = 300

height = 150

# 57T AR
self.emotion_chart.delete("all")



# WA TS, BoRERER
if not self.emotion_history:
self.emotion_chart.create_text(width / 2, height / 2,
text="25FF1E 4 5.,
fill="gray",
font=("Arial", 10))
return

# TSI R BR U 5 B

self.emotion_chart.create_text(width / 2, 15,
text="1H2 L% (HiL 20 4> H)",
fill="#333333",
font=("Arial", 9, "bold"))

# TSI 2

self.emotion_chart.create_text(width - 50, height - 15,
text="1 B + WHHK",
fill="#666666",
font=("Arial", 8))

# T MU (12 S H1E)
emotion_heights = {

"F0" 0.1 * height, # B I - Bk

" 0.2 * height,

" " 0.4 * height, # H[H]

"PRSE": 0.6 * height,

"ZLIE": 0.7 * height,

"AE45" 0.8 * height,

"RA": 0.9 * height # & N7 - MMk

# TEE P (b SCEE)

emotion_colors = {
"FF": "#FFD700", # 4O
"rpt: "#1EQOFF", # EA A
R "HFF6347", # WAL
"AEfG" "#a682B4", # AWTA
MR "#DC143C", # FE4T
"HLIA": "#9370DB", # H14%
"PRSEM: "#32CD32"  # TRIB 4R

# T x Hb K (B8 A AL )



margin = 20

available_width = width - 2 * margin

X_step = available_width / (len(self.emotion_history) - 1) if len(self.emotion_history) >
1 else available_width

# 2] AL R Al
self.emotion_chart.create_line(margin, margin, margin, height - margin, fill="#888888",
width=1) #vy
self.emotion_chart.create_line(margin, height - margin, width - margin, height - margin,
fill="#888888",
width=1)  # x fl

# i E g RO

points = []

for i, emotion in enumerate(self.emotion_history):
X =margin +i * x_step
y = emotion_heights.get(emotion, height / 2) # ERIATLEA (A
color = emotion_colors.get(emotion, "#000000")

points.append((x, y))

# 2|
point_size =6
self.emotion_chart.create_oval(
X - point_size, y - point_size,
X + point_size, y + point_size,
fill=color, outline="black", width=1

# ISR
if i == 0 or i == len(self.emotion_history) - 1:
self.emotion_chart.create_text(

X, y- 151
text=emotion[:2], # R EREIHNFER
fill=color,

font=("Arial", 8)

#IERE R OB 2
if len(points) > 1:
foriin range(1, len(points)):
x1, y1 = points[i - 1]
X2, y2 = points[i]
self.emotion_chart.create_line(x1, y1, x2, vy2, fill="#333333", width=2,



smooth=True)

# S ) ST I A Sk

self.emotion_chart.update_idletasks()

def update_assessment(self):
self.running = True

# VG IEIR TR Ul D S
time.sleep(0.5)

while self.running:
# KRR ZE DA
while not self.emotion_queue.empty():
emotion = self.emotion_queue.get()
self.emotion_history.append(emotion)

self.emotion_history = self.emotion_history[-20:] # {#H &It 20

# AbPHIEE A

while not self.speech_queue.empty():
speech = self.speech_queue.get()
self.speech_history.append(speech)
self.speech_history = self.speech_history[-10:] # {REHHIT 10 4%

# SR O] R

keywords = self.extract_keywords()
self.keywords_text.config(state=tk. NORMAL)
self.keywords_text.delete(1.0, tk.END)
self.keywords_text.insert(tk.END, keywords)
self.keywords_text.config(state=tk.DISABLED)

# SR IEAL AR
self.current_assessment = self.analyze_learning_state()
self.assessment_label.config(text=self.current_assessment)

# RIS KR
self.emotion_chart.update_idletasks() # Ff{f Ul 5535
self.update_emotion_chart()

time.sleep(1)

# N H A
class AlStudyMonitorApp:
def __init__(self, root):



self.root = root

self.root.title("ZHEAS Al 2 SPIRZS ML R 4¢")
self.root.geometry("1200x800")
self.root.configure(bg="#F5F5F5")

# WE N EbR
try:

self.root.iconbitmap("brain_icon.ico") # 157G BFr A4 AT DA R
except:

pass

# B

title_label = tk.Label(
root,
text=""H] [F] (KM Jit B ) Al 57 SDIRES S el R4,
font=("Arial", 18, "bold"),
bg="#4B0082",
fg="white",
padx=20,
pady=15

)

title_label.pack(fill=tk.X)

# A AESE
main_frame = ttk.Frame(root)
main_frame.pack(fill=tk.BOTH, expand=True, padx=10, pady=10)

# AR (B AE &R A
left_panel = ttk.Frame(main_frame)
left_panel.pack(side=tk.LEFT, fill=tk.BOTH, expand=True)

# OV FAR SK R
camera_frame = ttk.LabelFrame(left_panel, text=""S} [ 2 & 1R 51 ")
camera_frame.pack(fill=tk.BOTH, expand=True, padx=5, pady=5)

# AN E T RN TR
speech_frame = ttk.LabelFrame(left_panel, text="5ZF} & & 1R 5")
speech_frame.pack(fill=tk.BOTH, expand=True, padx=5, pady=5)

# GUE AR CIRATPEAL D

right_panel = ttk.Frame(main_frame)

right_panel.pack(side=tk.RIGHT, fill=tk.BOTH, expand=False, padx=5, pady=5)
right_panel.config(width=400)



# B SRS PR TR
assessment_frame = ttk.LabelFrame(right_panel, text="2% > IR &S PFAE")
assessment_frame.pack(fill=tk.BOTH, expand=True, padx=5, pady=5)

# B4 DeepSeek WK IR
chat_frame = ttk.LabelFrame(right_panel, text="Al Z = H1F")
chat_frame.pack(fill=tk.BOTH, expand=True, padx=5, pady=5)

# A1 WO R S AN AT 2]
input_frame = ttk.Frame(chat_frame)
input_frame.pack(fill=tk.X, padx=5, pady=5)

self.chat_input = ttk.Entry(input_frame)
self.chat_input.pack(side=tk.LEFT, fill=tk.X, expand=True, padx=(0, 5))

send_button = ttk.Button(input_frame, text="/&i%", command=self.send_message)
send_button.pack(side=tk.RIGHT)

# BUEIIR EoR X3,
self.chat_display = scrolledtext.ScrolledText(

chat_frame,

wrap=tk. WORD,

font=("Arial", 10),

padx=10,

pady=10
)
self.chat_display.pack(fill=tk.BOTH, expand=True, padx=5, pady=(0, 5))
self.chat_display.tag_config("user", foreground="blue")
self.chat_display.tag_config("assistant", foreground="green")
self.chat_display.tag_config("error", foreground="red")
self.chat_display.insert(tk.END, "5 45: Al ZUE B F 24y, S5 AR R &L \n\n")

# OEE & RN R X
self.speech_display = scrolledtext.ScrolledText(
speech_frame,
wrap=tk. WORD,
font=("Arial", 10),
padx=10,
pady=10
)
self.speech_display.pack(fill=tk.BOTH, expand=True)
self.speech_display.insert(tk.END, " & 4% iEZIRAI )55, 1IEEMKY..\n\n")

# AP ] F2 A AR



control_frame = ttk.Frame(root)
control_frame.pack(fill=tk.X, padx=10, pady=5)

start_button = ttk.Button(control_frame,
command=self.start_monitoring)
start_button.pack(side=tk.LEFT, padx=5)

stop_button = ttk.Button(control_frame,
command=self.stop_monitoring)
stop_button.pack(side=tk.LEFT, padx=5)

# GRS
self.status_var = tk.StringVar()
self.status_var.set(" RSt 4")

status_bar =  ttk.Label(root, textvariable=self.status_var,

anchor=tk.W)
status_bar.pack(side=tk.BOTTOM, fill=tk.X)

# GBI
self.emotion_queue = queue.Queue()
self.speech_queue = queue.Queue()

# WILRA IR
self.face_recognition =
self.emotion_queue)

self.speech_recognition = SpeechRecognition(self.speech_display, self.speech_queue)

text=" JF Uk

text=" & Ib

# self.deepseek_interface = DeepSeekinterface(self.chat_display,

#
"sk-fcc33694c5614a6d83¢55205f78dd824")

self.deepseek_interface = DeepSeekinterface(self.chat_display,

"b0557086-5861-4de9-87eb-12f462e073b1")
self.learning_assessment =
self.emotion_queue, self.speech_queue)

# G0 [l A RIEH B

self.root.bind('<Return>', lambda event: self.send_message())

# BCE OGS

self.root.protocol("WM_DELETE_WINDOW", self.on_closing)

def start_monitoring(self):
self.status_var.set(" 45 Ml =2 A48 22 SRS )

self.face_recognition.start()

>

>

bl

bl

n
’

n
’

relief=tk. SUNKEN,

FacialExpressionRecognition(camera_frame,

LearningAssessment(assessment_frame,



self.speech_recognition.start()
self.learning_assessment.start()
self.speech_display.insert(tk.END, " & 4t: Faf Wl 24 2 SRS \n\n")

def stop_monitoring(self):
self.status_var.set("f5 1- W 0")
self.face_recognition.stop()
self.speech_recognition.stop()
self.learning_assessment.stop()
self.speech_display.insert(tk.END, " & %t: Wl 245 15 \n\n")

def send_message(self):
message = self.chat_input.get()
self.chat_input.delete(0, tk.END)
if message:
threading.Thread(target=self.deepseek_interface.send_query, args=(message,),
daemon=True).start()

def on_closing(self):
self.stop_monitoring()
self.root.destroy()

if _name__=="__main__":
root = tk.Tk()
app = AlStudyMonitorApp(root)
root.mainloop()

TH BRI

author: Zhou Chen

datetime: 2019/6/20 15:44

desc: FI FHEAZ Sk Sy 4G

import os

import argparse

import time  # SN [AISEE A T 2E i)
os.environ["TF_CPP_MIN_LOG_LEVEL"] ="2"
import cv2

import numpy as np



from model import CNN2, CNN3
from utils import index2emotion, cv2_img_add_text
from blazeface import blaze_detect

parser = argparse.ArgumentParser()

parser.add_argument("--source", type=int, default=0, help="data source, 0 for camera 1 for
video")

parser.add_argument("--video_path", type=str, default=None)

opt = parser.parse_args()

if opt.source == 1 and opt.video_path is not None:
filename = opt.video_path
else:

filename = None

def load_model():
NRAR A H LAY
return:

model = CNN3()

model.load_weights('E:\Python_Project\PythonProject\FacialExpressionRecognition-master\Faci
alExpressionRecognition-master\models\cnn3_best_weights.h5')
return model

def generate_faces(face_img, img_size=48):
HE R B N R AT 1
:param face_img: K JE AL ERAN A K]
:param img_size: HrE K/
rreturn:

face_img = face_img / 255.

face_img = cv2.resize(face_img, (img_size, img_size), interpolation=cv2.INTER_LINEAR)
resized_images = list()

resized_images.append(face_img)

resized_images.append(face_img[2:45, :])

resized_images.append(face_img[1:47, :])

resized_images.append(cv2.flip(face_img[:, :], 1))



foriin range(len(resized_images)):
resized_imagesli] = cv2.resize(resized_imagesli], (img_size, img_size))
resized_imagesl[i] = np.expand_dims(resized_images|i], axis=-1)
resized_images = np.array(resized_images)
return resized_images

def predict_expression():

S i)
return:

# ZHNE
model = load_model()

border_color =(0,0,0) # EAEHE
font_color = (255, 255, 255) # ¥

# WIIRAEEAR S AL

if filename:
capture = cv2.VideoCapture(filename)

else:
capture = cv2.VideoCapture(0) # #5:€ 0 515k
# WERGLSHEECPS T - REBE 1
capture.set(cv2.CAP_PROP_FRAME_WIDTH, 640)
capture.set(cv2.CAP_PROP_FRAME_HEIGHT, 480)
capture.set(cv2.CAP_PROP_FPS, 30)

while True:
# HWORR A ANE - REBE 2
retry_count=0
ret = False
frame = None

# 2 EiIX 5 JOR B R
while retry_count < 5 and not ret:
ret, frame = capture.read()
if not ret or frame is None:
retry_count +=1
time.sleep(0.05) # %% 4EiR J5 H i
else:
break

# UARIESE 2 ORIUR I



if not ret or frame is None:
print("RR: 4L RN, B R )
break

try:
# IR RN IR S 0 7 ()
frame = cv2.resize(frame, (800, 600))
frame = cv2.cvtColor(frame, cv2.COLOR_BGR2RGB)
frame_gray = cv2.cvtColor(frame, cv2.COLOR_RGB2GRAY) # & IE : ff H
RGB2GRAY

# NI

faces = blaze_detect(frame)

LIPS R ESIDN
if faces is not None and len(faces) > 0:
for (x, y, w, h) in faces:
# W OR NG DX IAE BIR T
if y >0 and x >= 0 and y + h <= frame_gray.shape[0] and x + w <=
frame_gray.shape[1]:
face = frame_gray[y: y+h, x:x +w] # i A

# PR X8 2L
if face.size > 0:
faces_aug = generate_faces(face)
results = model.predict(faces_aug)
result_sum = np.sum(results, axis=0).reshape(-1)
label_index = np.argmax(result_sum, axis=0)
emotion = index2emotion(label_index)
cv2.rectangle(frame, (x - 10, y - 10), (x + w + 10, y + h + 10),
border_color, thickness=2)
frame = cv2_img_add_text(frame, emotion, x + 30, y + 30,
font_color, 20)
except Exception as e:
print(f" AP IS A2 H R AT IR {e)")

continue

# WIRGER
cv2.imshow("expression recognition(press esc to exit)", cv2.cvtColor(frame,

cv2.COLOR_RGB2BGR))

key = cv2.waitKey(30) # %51 30ms, IRI[A| ASCII f%

# WIRE N esc MR HEIR



if key == 27:
break

# BRI
capture.release()
cv2.destroyAllWindows()

if _name__=='__main__"

predict_expression()

author: Zhou Chen

datetime: 2019/6/18 17:06

desc: % CNN 24

from tensorflow.keras.layers import Input, Conv2D, MaxPooling2D, Dropout, BatchNormalization,
Flatten, Dense, AveragePooling2D

from tensorflow.keras.models import Model

from tensorflow.keras.layers import PRelLU

def CNN1(input_shape=(48, 48, 1), n_classes=8):

27 VGG MBS — MY, FEE R ARSI ARER K, DA IR 2 e
=958

:param input_shape: fi A\ K F 1R~

:param n_classes: H#ArJH%H

rreturn:

# input

input_layer = Input(shape=input_shape)

# block1

x = Conv2D(32, kernel_size=(3, 3), strides=1, padding='same’, activation="relu')(input_layer)

x = Conv2D(32, kernel_size=(3, 3), strides=1, padding='same’, activation="relu')(x)

x = MaxPooling2D(pool_size=(2, 2), strides=(2, 2))(x)

x = Dropout(0.5)(x)

# block2

x = Conv2D(64, kernel_size=(3, 3), strides=1, padding='same’, activation="relu')(x)

x = Conv2D(64, kernel_size=(3, 3), strides=1, padding='same’, activation="relu')(x)

x = MaxPooling2D(pool_size=(2, 2), strides=(2, 2))(x)

x = Dropout(0.5)(x)

# block3



x = Conv2D(128, kernel_size=(3, 3), strides=1, padding="'same’, activation="relu')(x)
x = Conv2D(128, kernel_size=(3, 3), strides=1, padding="'same’, activation="relu')(x)
x = MaxPooling2D(pool_size=(2, 2), strides=(2, 2))(x)

x = Dropout(0.5)(x)

#fc

x = Flatten()(x)

x = Dense(1024, activation="relu')(x)

x = Dropout(0.5)(x)

x = Dense(128, activation="relu')(x)

output_layer = Dense(n_classes, activation="'softmax')(x)

model = Model(inputs=input_layer, outputs=output_layer)
return model

def CNN2(input_shape=(48, 48, 1), n_classes=8):

218 3L Going deeper with convolutions fEfI N JZ G I1—Z 1 11 HRE INAE LR IR

:param input_shape:

:param n_classes:

rreturn:

# input

input_layer = Input(shape=input_shape)

# block1

x = Conv2D(32, (1, 1), strides=1, padding='same’, activation="relu’)(input_layer)
x = Conv2D(32, (5, 5), strides=1, padding='same’, activation="relu')(x)
x = MaxPooling2D(pool_size=(2, 2), strides=2)(x)

# block2

x = Conv2D(32, (3, 3), padding='same’, activation="relu')(x)
x = MaxPooling2D(pool_size=(2, 2), strides=2)(x)

# block3

x = Conv2D(64, (5, 5), padding='same’, activation="relu')(x)
x = MaxPooling2D(pool_size=(2, 2), strides=2)(x)

#fc

x = Flatten()(x)

x = Dense(2048, activation="relu')(x)

x = Dropout(0.5)(x)

x = Dense(1024, activation="relu')(x)

x = Dropout(0.5)(x)

x = Dense(n_classes, activation="'softmax')(x)

model = Model(inputs=input_layer, outputs=x)



return model

def CNN3(input_shape=(48, 48, 1), n_classes=8):
SR KI
A Compact Deep Learning Model for Robust Facial Expression Recognition
:param input_shape:
:param n_classes:
rreturn:
# input
input_layer = Input(shape=input_shape)
x = Conv2D(32, (1, 1), strides=1, padding='same’, activation="relu’)(input_layer)
# blockl
x = Conv2D(64, (3, 3), strides=1, padding="'same')(x)
x = PReLU()(x)
x = Conv2D(64, (5, 5), strides=1, padding='same')(x)
x = PReLU()(x)
x = MaxPooling2D(pool_size=(2, 2), strides=2)(x)
# block2
x = Conv2D(64, (3, 3), strides=1, padding="'same')(x)
x = PReLU()(x)
x = Conv2D(64, (5, 5), strides=1, padding='same')(x)
x = PReLU()(x)
x = MaxPooling2D(pool_size=(2, 2), strides=2)(x)
#fc
x = Flatten()(x)
x = Dense(2048, activation="relu')(x)
x = Dropout(0.5)(x)
x = Dense(1024, activation="relu')(x)
x = Dropout(0.5)(x)
x = Dense(n_classes, activation="'softmax')(x)

model = Model(inputs=input_layer, outputs=x)
return model

WA, hFEIREA R, BRI RA KT
import os

import argparse
os.environ["TF_CPP_MIN_LOG_LEVEL"] ="2"



from tensorflow.keras.utils import to_categorical

from tensorflow.keras.callbacks import EarlyStopping, ReduceLROnPlateau, ModelCheckpoint
from tensorflow.keras.optimizers import SGD, Adam

from tensorflow.keras.preprocessing.image import ImageDataGenerator

import numpy as np

from sklearn.model_selection import train_test_split

from data import Fer2013, Jaffe, CK
from model import CNN1, CNN2, CNN3
from visualize import plot_loss, plot_acc

parser = argparse.ArgumentParser()

parser.add_argument("--dataset", type=str, default="fer2013", help="dataset to train, fer2013 or
jaffe or ck+")

parser.add_argument("--epochs", type=int, default=200)

parser.add_argument("--batch_size", type=int, default=32)

parser.add_argument("--plot_history", type=bool, default=True)

opt = parser.parse_args()

his = None

print(opt)

if opt.dataset == "fer2013":
expressions, x_train, y_train = Fer2013().gen_train()
_, x_valid, y_valid = Fer2013().gen_valid()
_, X_test, y_test = Fer2013().gen_test()
# target W9
y_train = to_categorical(y_train).reshape(y_train.shape[0], -1)
y_valid = to_categorical(y_valid).reshape(y_valid.shape[0], -1)
# N TG LR, LA IN—2%1y 0 i)
y_train = np.hstack((y_train, np.zeros((y_train.shape[0], 1))))
y_valid = np.hstack((y_valid, np.zeros((y_valid.shape[0], 1))))
print("load fer2013 dataset successfully, it has {} train images and {} valid
iamges".format(y_train.shape[0], y_valid.shape[0]))

model = CNN3(input_shape=(48, 48, 1), n_classes=8)
sgd = SGD(Ir=0.01, decay=1e-6, momentum=0.9, nesterov=True)
model.compile(optimizer=sgd, loss='categorical_crossentropy', metrics=['accuracy'])

callback = [
# EarlyStopping(monitor="'val_loss', patience=50, verbose=True),
# ReduceLROnPlateau(monitor='lr", factor=0.1, patience=20, verbose=True),

ModelCheckpoint('./models/cnn2_best_weights.h5', monitor='val_acc', verbose=True,
save_best_only=True,

save_weights_only=True)]



train_generator = ImageDataGenerator(rotation_range=10,
width_shift_range=0.05,
height_shift_range=0.05,
horizontal_flip=True,
shear_range=0.2,
zoom_range=0.2).flow(x_train, y_train,
batch_size=opt.batch_size)
valid_generator = ImageDataGenerator().flow(x_valid, y_valid, batch_size=opt.batch_size)
history_fer2013 = model.fit_generator(train_generator,
steps_per_epoch=len(y_train) //
opt.batch_size,
epochs=opt.epochs,
validation_data=valid_generator,
validation_steps=len(y_valid) //
opt.batch_size,
callbacks=callback)
his = history_fer2013

# test

pred = model.predict(x_test)

pred = np.argmax(pred, axis=1)

print("test accuacy", np.sum(pred.reshape(-1) == y_test.reshape(-1)) / y_test.shape[0])

elif opt.dataset == "jaffe":
expressions, x, y = Jaffe().gen_train()
y = to_categorical(y).reshape(y.shape[0], -1)
# N TG LR, LA IN—%1y 0 i)
y = np.hstack((y, np.zeros((y.shape[0], 1))))

# RIS
x_train, x_valid, y_train, y_valid = train_test_split(x, y, test_size=0.2, random_state=2019)
print("load jaffe dataset successfully, it has {} train images and {} \valid

iamges".format(y_train.shape[0],

y_valid.shape[0]))
train_generator = ImageDataGenerator(rotation_range=5,
width_shift_range=0.01,
height_shift_range=0.01,
horizontal_flip=True,
shear_range=0.1,
zoom_range=0.1).flow(x_train, y_train,
batch_size=opt.batch_size)
valid_generator = ImageDataGenerator().flow(x_valid, y_valid, batch_size=opt.batch_size)



model = CNN3()

sgd = Adam(Ir=0.0001)
model.compile(optimizer=sgd, loss='categorical_crossentropy', metrics=['accuracy'])
callback = [
# EarlyStopping(monitor="val_loss', patience=50, verbose=True),
# ReduceLROnPlateau(monitor="lr", factor=0.1, patience=15, verbose=True),
ModelCheckpoint('./models/cnn3_best_weights.h5', monitor="val_accuracy’,
verbose=True, save_best_only=True,
save_weights_only=True)]
history_jaffe = model.fit(train_generator, steps_per_epoch=len(y_train) // opt.batch_size,
epochs=opt.epochs,
validation_data=valid_generator,
validation_steps=len(y_valid) // opt.batch_size,
callbacks=callback)
his = history_jaffe
else:
expr, x, y = CK().gen_train()
y = to_categorical(y).reshape(y.shape[0], -1)
# R RIS
x_train, x_valid, y_train, y_valid = train_test_split(x, y, test_size=0.2, random_state=2019)
print("load CK+ dataset successfully, it has {} train images and {} \valid
iamges".format(y_train.shape[0],

y_valid.shape[0]))
train_generator = ImageDataGenerator(rotation_range=10,
width_shift_range=0.05,
height_shift_range=0.05,
horizontal_flip=True,
shear_range=0.2,
zoom_range=0.2).flow(x_train, y_train,
batch_size=opt.batch_size)
valid_generator = ImageDataGenerator().flow(x_valid, y_valid, batch_size=opt.batch_size)
model = CNN3()
sgd = SGD(Ir=0.01, decay=1e-6, momentum=0.9, nesterov=True)

model.compile(optimizer=sgd, loss='categorical_crossentropy', metrics=['accuracy'])

callback = [
# EarlyStopping(monitor="'val_loss', patience=50, verbose=True),
# ReduceLROnPlateau(monitor='lr", factor=0.1, patience=15, verbose=True),

ModelCheckpoint('./models/cnn3_best_weights.h5', monitor='val_acc', verbose=True,
save_best_only=True,
save_weights_only=True)]
history ck = model.fit_generator(train_generator, steps_per_epoch=len(y_train) //



opt.batch_size, epochs=opt.epochs,
validation_data=valid_generator,
validation_steps=len(y_valid) // opt.batch_size,
callbacks=callback)
his = history_ck

if opt.plot_history:
plot_loss(his.history, opt.dataset)
plot_acc(his.history, opt.dataset)

author: Zhou Chen

datetime: 2019/7/1 17:10

desc: JH Tl Filab 3, P28 A 21X &R 7
import matplotlib.pyplot as plt

import numpy as np

import cv2 as cv

# import dlib

def add_noise(input_data):

H8 g S 4

:param input_data:

rreturn:

foriin range(5000):
x = np.random.randint(0, input_data.shape[0])
y = np.random.randint(0, input_data.shape[1])
input_data[x][y][:] = 255

return input_data

def histogram_equalization(img):
H 7 i
:param img:
rreturn:
ycrcb = cv.cvtColor(img, cv.COLOR_BGR2YCR_CB)
channels = cv.split(ycrcb)
cv.equalizeHist(channels[0], channels[0])



cv.merge(channels, ycrcb)
cv.cvtColor(ycrcb, cv.COLOR_YCR_CB2BGR, img)
returnimg

def adaptive_histogram_equalization(img):
H i N LT B ik
:param img:
rreturn:
ycrch =img
channels = cv.split(ycrcb)
# create a CLAHE object (Arguments are optional).
clahe = cv.createCLAHE(clipLimit=2.0, tileGridSize=(8, 8))
channels[0] = clahe.apply(channels[0])
cv.merge(channels, ycrcb)
img = ycrcb
returnimg

def detection(img):

YN ol
:param img:
rreturn:
detector = dlib.get_frontal_face_detector()
dets = detector(img, 1) # {¥/H detector #4T A dets A1 [B] ) 45 5
print("Number of faces detected: {}".format(len(dets))) # FTEIIR 53 A4
for index, face in enumerate(dets):
# fEE P bRE A, R EoR
left = face.left()
top = face.top()
right = face.right()
bottom = face.bottom()
cv.rectangle(img, (left, top), (right, bottom), (0, 255, 0), 1)
return dets

def predictor(img, dets):

FFIE RARE

:param img:



:param dets:

return:

# shape_predictor_68_face_landmarks.dat &3 17 A Az & PR, & & 7T HOG RFERT,
X Bt e R A
predictor_path = "../model/shape_predictor_68 face_landmarks.dat"
predictor = dlib.shape_predictor(predictor_path)
shape_list =]
for index, face in enumerate(dets):
shape = predictor(img, face) # F4k AMH 68 MR € A1
# AT R, ATENH L ARER, JF SO R R R ok
for _, ptin enumerate(shape.parts()):
pt_pos = (pt.x, pt.y)
cv.circle(img, pt_pos, 1, (0, 255, 0), 1)
shape_list.append(shape)
return shape_list

def gray_norm(img):

KA1k
:param img:
rreturn:

min_value = np.min(img)
max_value = np.max(img)
if max_value == min_value:

returnimg
(n, m) = img.shape
foriin range(n):

for j in range(m):

imgli, j] = int(255 * (img[i][j] - min_value) / (max_value - min_value))

returnimg

def normailiztaion(img, dets, shape_list):
B R K H— 1k
:param img:
:param dets:
:param shape_list:
rreturn:

# KR



img = gray_norm(img)

# R
img_list =]
pt_pos_list =[]
for index, face in enumerate(dets):
left = face.left()
top = face.top()
right = face.right()
bottom = face.bottom()
imgl = img[top:bottom, left:right]
size = (48, 48)
imgl = cv.resize(imgl, size, interpolation=cv.INTER_LINEAR)

pos =]

for _, ptin enumerate(shape_list[index].parts()):
pt_pos = (int((pt.x - left) / (right - left) * 90), int((pt.y - top) / (bottom - top) * 100))
pos.append(pt_pos)
cv.circle(imgl, pt_pos, 2, (255, 0, 0), 1)

pt_pos_list.append(pos)

img_list.append(imgl)

return img_list, pt_pos_list

# B AL B
def deal(img):
:param img:
rreturn:
img  JREIHEE 5 1 B
dets AJKiHE (5 5
shape AL s 7 J5 B A7 B
img_list AHEHC A A
pt_pos_list &F5K B Ak MU AL B
# DR
img = cv.blur(img, (5, 5))
# NJGAHEE
dets = detection(img)
# RHIE SSbRE
shape_list = predictor(img, dets)
# EHJ7 L
adaptive_histogram_equalization(img)

# RUEREH—AL



img_list, pt_pos_list = normailiztaion(img, dets, shape_list)
return img, dets, shape_list, img_list, pt_pos_list

def test():
lena = cv.cvtColor(cv.imread('zhangyu.jpg', flags=1), cv.COLOR_BGR2RGB)
print(lena.shape)

lena.flags.writeable = True

plt.suptitle('preprocess')
plt.subplots_adjust(wspace=0.3, hspace=0.3)

# 5K
plt.subplot(321)
plt.imshow(lena)
plt.title('origin_image')
plt.axis('off')

# A0S S
noise_image = add_noise(lena)
plt.subplot(322)
plt.imshow(noise_image)
plt.title('noise_image')
plt.axis('off')

# WE DSBS I

blur_image = cv.blur(noise_image, (5, 5))
plt.subplot(323)

plt.imshow(blur_image)
plt.title('AF_image')

plt.axis('off')

# PR DR S B

median_blur_image = cv.medianBlur(noise_image, 5)
plt.subplot(324)

plt.imshow(median_blur_image)
plt.title('MF_image')

plt.axis('off')

# HE N EE RS IR B R

# adaptive_median_blur_image = cv.ad

# B i



plt.subplot(325)
plt.imshow(histogram_equalization(median_blur_image))
plt.title('equalization_image')

plt.axis('off')

# HJ7 B

plt.subplot(326)
plt.imshow(adaptive_histogram_equalization(median_blur_image))
plt.title('adaptive_equalization_image')

plt.axis('off')

plt.show()

if _name__=='__main__"
test()

author: Zhou Chen
datetime: 2019/7/1 20:24
desc: {#H LBP 152

import preprocess

import sys

from Gabor import *

import os

import numpy as np

import cv2

from skimage import feature as skif
from sklearn import svm

class LBP(object):
# fIH LBP+SVM SLHLRIE IR 1

def load_image(self, foler):
WiELs € H =, SBCAE & FRrA B
:param foler:
rreturn:
categories = os.listdir(foler) # 152471 foler SCAF3E T ATA I H 3%

imags =[]



labels =[]
for category in categories:
now_folder = os.path.join(foler, category)
subsdirectories = os.listdir(now_folder)
for subsdirectory in subsdirectories:
now_path = os.path.join(now_folder, subsdirectory)
image = cv2.imread(now_path)
grab = cv2.cvtColor(image, cv2.COLOR_BGR2GRAY)

imags.append(self.get_Ibp(grab))
labels.append(category)
images_array = np.array(imags)
return images_array, labels

def get_lbp(self, image):

I € BRI P, R Jr B LA X E

:param rgb:
rreturn:
gridx =6
gridy =6
widx = 8
widy = 8
hists =[]

foriin range(gridx):
for j in range(gridy):
mat = imagel[i * widx: (i + 1) * widx, j * widy: (j + 1) * widy]
Ibp = skif.local_binary_pattern(mat, 8, 1, 'uniform')
max_bins =10
hist, _ = np.histogram(lbp, normed=True, bins=max_bins, range=(0,
max_bins))

hists.append(hist)

out = np.array(hists).reshape(-1, 1)

return out

def label2number(self, label_list):

label = np.zeros(len(label_list))

label_unique = np.unique(label_list)

num = label_unique.shape[0]

for k in range(num):
index = [i for i, vin enumerate(label_list) if v == label_unique[k]]
label[index] = k

return label, label_unique



def train_test(self, train_data, train_label, test_data, test_label):
train_data = np.squeeze(train_data, axis=-1)
test_data = np.squeeze(test_data, axis=-1)
svr_rbf = sym.SVC(kernel="rbf', C=1.0, gamma="auto')
svr_rbf.fit(train_data, train_label)
pred = svr_rbf.predict(test_data)
print(np.sum(pred == test_label))

def evaluate_lbp(data_op=1, op=1, reduction=1, rate=0.2):
PR AL, A =N S B AT VR AL
:param op: 1-all 2-part
:param data_op: 1-CK 2-Fer 3-Jaffe
return:
filters = Gabor().build_filters()
from tgdm import tgdm
from data import CK, Fer2013, Jaffe
_, X,y =CK().gen_train_no()

if data_op == 2:

_, X,y =Fer2013().gen_train_no()
if data_op == 3:

_, X, y =Jaffe().gen_train_no()
train =[]
if op==1:

foriin tgdm(np.arange(0, x.shape[0], 1)):
x[i] = preprocess.gray_norm(x[i])
x[i] = preprocess.adaptive_histogram_equalization(x[i])
res = Gabor().getGabor(x[i], filters, False, reduction)
res = np.array(res).reshape(-1)
res = np.append(res, y[i])
train.append(res)

train = np.array(train)

if op == 2:

foriin tgdm(np.arange(0, x.shape[0], 1)):
img, dets, shape_list, img_list, pt_post_list = preprocess.deal(x[i])
resl = Gabor().getGabor(img, filters, 0, 1)
resl = np.array(resi)
res =]
if len(shape_list) == 0:

continue

for _, ptin enumerate(shape_list[0].parts()):



px, py = min(max(pt.x, 0), 47), min(max(pt.y, 0), 47)
im = res1[0]
cv2.circle(im, (px, py), 2, (255, 0, 0), 1)
res.append(resi[:, px, py])
res = np.array(res)
res = np.append(res, y[i])
train.append(res)
train = np.array(train)
if op ==3:
foriin tgdm(np.arange(0, x.shape[0], 1)):
res = LBP().get_lbp(x[i])
res = np.array(res).reshape(-1)
res = np.append(res, y[i])
train.append(res)
train = np.array(train)
if data_op !=2:
from sklearn.model_selection import train_test_split
x_train, x_test, y_train, y_test = train_test_split(train, train, random_state=2019,
test_size=rate)
Classifier().SVM(x_train, x_test)

testl =[]
test2 =[]
if data_op == 2:

_, %, y=Fer2013().gen_valid_no(1)
foriin tgdm(np.arange(0, x.shape[0], 1)):
res = LBP().get_lbp(x[i])
res = np.array(res).reshape(-1)
res = np.append(res, y[i])
testl.append(res)

_, %, y=Fer2013().gen_valid_no(2)
foriin tgdm(np.arange(0, x.shape[0], 1)):
res = LBP().get_lbp(x[i])
res = np.array(res).reshape(-1)
res = np.append(res, y[i])
test2.append(res)
testl = np.array(test1)
test2 = np.array(test2)
print("Public")
Classifier().SVM(train, test1)
print("Pirvate")
Classifier().SVM(train, test2)



# FEAR IR0 BE 5 _EREAT I
def evaluatel_lbp():
filters = Gabor().build_filters()
from tgdm import tgdm
from data import CK, Fer2013, Jaffe
_, X,y =Fer2013().gen_train_no()
train =[]
foriin tqdm(np.arange(0, x.shape[0], 1)):
res = LBP().get_lbp(x[i])
res = np.array(res).reshape(-1)
res = np.append(res, y[il)
train.append(res)
train = np.array(train)

test =[]
_, X, y = Jaffe().gen_train_no()
foriin tqdm(np.arange(0, x.shape[0], 1)):
res = LBP().get_lbp(x[i])
res = np.array(res).reshape(-1)
res = np.append(res, y[il)
test.append(res)
test = np.array(train)
Classifier().SVM(train, test)

test =[]

_, X,y =CK().gen_train_no()

foriin tqdm(np.arange(0, x.shape[0], 1)):
x[i] = preprocess.gray_norm(x[i])
x[i] = preprocess.adaptive_histogram_equalization(x[i])
res = Gabor().getGabor(x[i], filters, False, 6)
res = np.array(res).reshape(-1)
res = np.append(res, y[il)
test.append(res)

test = np.array(train)

Classifier().SVM(train, test)

if _name__=="__main__":
# CEAEIE L BRIV
#0.9645 0.949 (784, 36865) (197, 36865) re =6
print("CK+:")
evaluate_lbp(1, 3, 3)
# public: 0.458 private : 0.389
# print("Fer2013:")



# evaluate_lbp(2, 3, 8)

#0.4186 0.697

# print("Jaffe")

# evaluate_lbp(3, 3,1, 0.1)

# EAFEEIEE EINGRIForl
# Jaffe 0.705 CK: 0.705

# evaluatel_lbp()

TR ER )

import json

import pyaudio

import numpy as np

from vosk import Model, KaldiRecognizer, SetLogLevel

def SaveWave(model):
# WEEMSH
FORMAT = pyaudio.palnt16 # &A%
RATE = 44100 # KAEZ, HAL Hz
CHUNK = 4000 # FAf7ii
THRESHOLDNUM =30 # HERESIE], it ix AN Bos PR A7 SCF
THRESHOLD =100 # @5 1 REEHE

audio = pyaudio.PyAudio()
stream = audio.open(format=FORMAT,
channels=1,
rate=RATE,
input=True,
frames_per_buffer=CHUNK)
frames =]
print("FFUEx 5 ...")
count=0
while count < THRESHOLDNUM:
data = stream.read(CHUNK, exception_on_overflow=False)
np_data = np.frombuffer(data, dtype=np.int16)
frame_energy = np.mean(np.abs(np_data))
# print(frame_energy)
# WURBE AT BUE R K, M b
if frame_energy < THRESHOLD:
count+=1
elif count > 0:



count-=1

frames.append(data)
print("{5 1L & 1")
stream.stop_stream()
stream.close()
audio.terminate()

rec = KaldiRecognizer(model, RATE)
rec.SetWords(True)
str_ret=""
for data in frames:
if rec.AcceptWaveform(data):
result = json.loads(rec.Result())
if 'text' in result:

str_ret += result['text']

result = json.loads(rec.FinalResult())
if 'text' in result:
str_ret += result['text']

str_ret = "".join(str_ret.split())

return str_ret

if _name__=="__main__":
model = Model("vosk-model-small-cn-0.22")
SetLoglevel(-1)

while 1:
res = SaveWave(model)

if res I="" and res != None:

print(res)



