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PO3III3HABAHHSI I'OJIOCY 3A JOIMOMOI'OI0 O®JIAMH-BIBJIIOTEKU VOSK B
POBOTOTEXHILI

Benuii 5S1.B, Cuuona O.B.

XapKkiBchKHii HaIllOHATBHUH YHIBEPCHTET PalioeNeKTPOHIKH

Vxpaina, 61166, Xapkis, np. Hayxu 14

E-mail: yaroslav.bielyi@nure.ua

AHoTauis: Y Wil cTaTTi pO3TIISTHYTO BUKOPUCTaHHA o(aitH-0i0mioTekn Vosk juist posmizHaBaHHS
MoBlieHHA. [IpencraBieHo orisn MoxiuBocTell  0i0iioTeku, Ipollec BCTaHOBICHHA Ta
HaJalITyBaHHS, a TaKoX HaBeJEeHO TPHUKIAJH BUKOPHCTAaHHSA [UIs pO3Mi3HaBaHHA ToJloCy 3
aymiodaiimiB Ta B peadbHOMY 4Yaci. bibmioreka Vosk € edekTHBHHM pilmleHHAM I oduaifH-
po3Mi3HaBaHHs MOBJEHHS, 30KpeMa Ha MPHCTPOSIX 3 0OMEKEHUMH pecypcaMu.

Kawuosi ciioBa: posli3HaBaHHs MOBJICHHS, Vosk, ouialiH-po3nizHaBaHHS, I'0JIOCOBI KOMaH/H,
IITYYHUH iHTeTeKT, aBToMaTH3allis, Python, Kaldi, romocoBi Mozeni, HelipoMepesxki.

VOICE RECOGNITION USING THE VOSK OFFLINE LIBRARY IN ROBOTICS

Bielyi Y.V, Sychova O.V.

Kharkiv National University of Radio Electronics

Ukraine, 61166, Kharkiv, Nauky ave., 14

E-mail: yaroslav.bielyi@nure.ua

Annotation: This article discusses the use of the Vosk offline library for speech recognition. It
provides an overview of the library's capabilities, the installation and configuration process, and
examples of how to use it for voice recognition from audio files and in real time. The Vosk library is
an effective solution for offline speech recognition, particularly on devices with limited resources.

Key words: speech recognition, Vosk, offline recognition, voice commands, artificial intelligence,
automation, Python, Kaldi, voice models, neural networks.

Po3mi3HaBaHHS MOBJICHHS € OJIHI€I0 3 KJIIOYOBHX TEXHOJIOTIH y cdepi MITYYHOrO IHTEIEKTY Ta
aBTOMAaTH3allii. BITBITICTh CydacHHWX CHCTeM pO3Mi3HaBaHHA Toiocy, Takux sk Google Speech-to-
Text abo Microsoft Azure Speech, norpeOyioTh MiAKIIOYEHHS JI0 IHTEPHETY Uil Iepeladi Ta
00poOku aynioganux Ha ceppepi. Lle Moxe OyTH MpoOIeMOr0 B yMOBaX OOMEXKEHOI'O JOCTYILY IO
Mepexi abo KoJiu 1oTpidHa MaKCHMallbHa aBTOHOMHICTb.

Vosk € BiZIMIHHOIO aJIbTEPHATUBOIO, OCKUIbKHU IPAIIO€ MOBHICTIO o(iaiin, 1110 3abe3neuye mBUJKY
00pobKy Ta 3axHcT KoHpimeHIi#HocTi qanux. Ha BiqMiny Bix momymsipuoro CMU Sphinx, skwii
TakoX mpairroe 6e3 iHTepHeTy, Vosk BHKOpHCTOBYE HelpoMmepexeBi Mojeni, 1o 3ade3rnedyye BHILY
TOYHICTh PO3Mi3HaBaHHA. Y Wil cTaTTi pO3MISTHEMO MOXIMBOCTI Vosk, Ipoliec BCTaHOBICHHS Ta
HaJallTyBaHHS, a TAaKOK MPUKIaAN BUKOPHCTAHHS JUTA pO3Mi3HaBaHHS TOJIOCY Ha Pi3HUX MPHUCTPOSX.

Vosk — 11e nnoTysxHa 616;1i0Texa 111 odaliH-po3i3HaBaHHs MOBJICHHS, SKa I1ATPUMY€E Pi3HI MOBU
ta mpamtoe Ha Windows, Linux, macOS, Android. BoHa no3Bojsie oOpoOisTH aylio HaBiTh Ha
HPUCTPOSIX 3 OOMEKCHHMH pecypcaMy, BUKOPHCTOBYIOUM HEHPOMEPEKeBi MOJENI U JOCATHEHHS
BUCOKOT TOYHOCTI. 3aB/SKU MOXUIMBOCTI pOOOTHU 3 ay/1i0II0TOKOM Y pealibHoMy 4Yaci, Vosk niaxoaursb
JUIsL pO3pOOKH IHTEPAKTUBHUX IOJIOCOBUX CHCTEM.

ApXITEeKTypa CUCTEMH MOOLIBHOIO po6oTa 3 BUKOPHUCTaHHSAM PO3Ii3HABaHHS IOJOCOBUX KOMaH[
Mae BUIJIS K HA PUCYHKY 1.
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VOSK
A
Y
Mogaynb KepyBaHHs < MikpoKoHTponnep > Mogaynb BiATBOPEHHS
cepBo 3BYKY
A
y 4
CepBonpusoau MikpodhoH LOuHamik
Mo6inbHuit pobot

PucyHok 1 — ApXiTeKTypa cucTeMH MOOUTBHOTO poboTa

Taka cucTema MOKe BUKOHYBATU IIPOCTi FOJIOCOBI 3allporpaMoBaHi KoMaHaU abo OyTU YacTHHOIO
TOJIOCOBOTO aCHCTEHTA 31 ITYYHUM iHTeleKToM. Harpukiax, MoXHa HaBIUTH CHCTEMY BiJIIOBIAaTH
Ha CKJIAJIHIIII 3alIUTH YU B3a€MOJIATH 3 IHIIMMH IPHCTPOSMH.

Mopnynb KepyBaHHA CepBO MOYKHA 3aMiHUTH Maibke Ha Oy/b-fiKi BHKOHaBYI MeXaHIi3MH abo
TpUOpaTH 30BCIM, CTBOPHBIIN TOJIOCOBOTO acHCTEHTa JUIST pO3yMHOr0 OYAWHKY. Y TakoMy BHUIAJIKy
Vosk Oyze po3ni3HaBaTd KOMaHIM Ta IlepefaBaTy IX Ha IHIII IPUCTPOI, HAIPUKIAJ, UL KepyBaHHs
OCBITJICHHSM, TEMIIEPATYPOIO YU Oe311eKOIO.

Jlns BuxopucranHsi Vosk y Python HeoOXifHO BCTaHOBUTH makeT Vvosk Ta 3aBaHTaKHUTH
BIJINIOBIZIHY MOBHY MoJic/lb. BCTaHOBIJICHHSI IIakeTa BUKOHYETbCS 4epe3 TepMiHall KOMaHJOM0 pip
install vosk.

MoBHi Mojeli JOCTYIIHI y BiIKpUTOMY AOCTyHi Ha odiuiiinomy caiiti alphacephei.com. Bubip
MOJIeII 3aJIeKUTh BiJl HEOOXiTHOT MOBH Ta PiBHS AeTali3allil, OCKITbKH ICHYIOTh SIK KOMITaKTHI, TakK i
po3mupeHi Bepeii. 3aBaHTaXeHy MOJeNb TOTpiOHO po3MaKyBaTH Ta BKa3aTH IUISX JO Hel i Jac
iHiIiai3anii po3ni3HaBaya B KOJIi.

Vosk BHKOPHCTOBYeE TOIepeHbO HaBUeHI HelpoMepe:keBi Mojeni, ki 6a3yrorbes Ha Kaldi —
OJIHOMY 3 HAHIMOTYKHIIKX IHCTPYMEHTIB il 0OpOOKM MOBIICHHS. ICHY€E KiJIbKa THUIIIB MOJEJICH, sKi
BLJIPI3HAIOTHCS 3 TOUHICTIO Ta PO3MIpOM:

— MaJli MOJIeTi MaloTh KOMIAakTHUH po3mip (50—150 MB), niBiIko npamioloTh HaBiTh Ha CIaOKUX
HPUCTPOSIX, aJIe MAIOTh HUKYY TOUHICTB;

— cepeHi Mojiei 1ie 6ananc Mix po3MipoM (~400 MB) i TouHicTIO;

— BeNWKi Mojeni 3aiiMaroTh Oinbmie wmiciil (~1,5 T'B), anme 3abe3neuyioTh BHCOKY TOYHICTb.
BHKOpHCTOBYIOTECS TSl JIOZIATKIB, ie MOTPiOHE IeTalbHE PO3Mi3HABAHHS.

PosrasiHemo npoctuii npukiiaa Bukopucranus Vosk st o6poOku aynpiodaiiny.

from vosk import Model, KaldiRecognizer
import wave
import json
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# 3aBaHTaXKEHHS MOJIEII
model = Model("vosk-model-uk-v3")

# BinkpuTts ayiodaiimy
wf = wave.open("C:\\Users\\Kodaku\\source\\repos\\PythonApplication2\\PythonApplication2\\Recording.wav", "rb")
rec = KaldiRecognizer(model, wf.getframerate())

# O6pobka aytiodaitmy
while True:
data = w(l.readframes(4000)
if len(data) == 0:
break
if rec. AcceptWaveform(data):
print(json.loads(rec.Result())| "text"|)

# Busij QiHaibHOro pesyJbraTy
print(json.loads(rcc. FinalResult()["text"])

Sk pe3yabTaT OTPUMAEMO TEKCT SIKMH BUBEIEMO 10 KOHCOI pyc.2.

main

Pucynox 2 — Bmict koHcodi ipu 06po0iti aytiogaitny

SIkmio HeoOXifHO po3Mi3HaBaTH TOIOCOBI KOMaHIM y peadbHOMY dYaci, MOJKHa BUKOPHCTOBYBaTH
6i6mioTeky pyaudio Ta CIOBHUK.
IMpuknaj Koy Ui po3Mi3HaBaHHS KOMaH] B peajlbHOMY 4Yaci:

import pyaudio
from vosk import Model, KaldiRecognizer
import json

model = Model("vosk-model-uk-v3")
rec = KaldiRecognizer(model, 16000)
pa = pyaudio.PyAudio()
stream = pa.open(format=pyaudio.palnt16, channels=1, rate=16000, input=True, frames_per_buffer=4000)
stream.start_stream()
commands = {
"Briepen'": lambda: print("Pobot pyxaerbes Briepen”),
"ma3an": lambda: print("Po6oT pyxaeThes Hazax"),
"niBopyu": lambda: print("Po6oT noseprac niBopy4"),
"npapopy4": lambda: print("Po6or noseprae npasopyu"),

}

while True:
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data = stream.read(1024, exception_on_overflow=False)

if rec. AcceptWaveform(data):
result = json.loads(rec.Result())
text = result["text"]
print(f"Po3nisnano: {text}")

for word in text.split():
if word in commands:
print(f"Buxoryro xomamay: {word}")
commands|word]()

PucyHok 3 — BMicT KoHcoIi TIpH 00poOIi KoMaH][ B peaJbHOMY Haci

Vosk — 11e eekTHBHE pillieHHs JUis odiialiH-po3Ili3HaBaHHsI MOBJICHHS, 0COOJIMBO Ha IPUCTPOSIX 3
oOMekeHUMH pecypcaMu. bibmioTeka mpocTa y BUKOPHCTaHHI, MIATPHUMY€ HIMPOKHI CIIEKTp MOB i
3abe3nedye BUCOKY TOYHICTh 3aBISAKM HEHPOMEPEKEBUM MOJEISAM. i 3aCTOCYBaHHS 3HAYHO
MiJIBUIIY€ IHTEPAaKTHBHICTh PO3YMHHX MPHCTPOIB, T03BOJIAIOYM iM pO3Mi3HABAaTH TOJOCOBI KOMaHIH
6e3 noctymy jpo ixTepHery. Ile pobuth Vosk xopommm BHOOpoM i BOYHOBAaHHX CHCTEM,
POGOTOTEXHIKH Ta aBTOHOMHHX I'OJIOCOBHX aCHCTEHTIB.
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# dain main.py

import json

import os

59

from flask import Flask, Response, render template, redirect, url for,
request, jsonify
import cv2
import threading
import time
import subprocess
from picamera? import Picamera?2
from vad import process_ audio
import servo controller
import time
from dfplayer import dfplayer
import RPi.GPIO as GPIO
from views.voice anim control import voice bp
from views.servo control import servo bp
CONFIG PATH = "config/config.json"
def handle voice command (command) :

try:

track = int (os.path.basename (command) [:4]) # OTpUMMYyEMO HOMEp TpeKy 3

Ha3BU

def

def

app

app.
app.

.register blueprint (servo_ bp)

app

servo_controller.play mouth animation async (command)

dfplayer.play(track)

print (f"BigoTBopenus Tpeky #{track} Ta aHimanii")
except Exception as e:

print (f"handle voice command nommixa: {e}")

load config():
with open (CONFIG PATH, "r") as f:

return Jjson.load(f)

save config(updated config):
with open (CONFIG PATH, "w") as f:

json.dump (updated config, £, indent=2)

= Flask(_ name )

secret key = 'some secret'

register blueprint (voice bp, url prefix='/voice anim control')
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face detector = cv2.CascadeClassifier ("haarcascade frontalface default.xml")
servo_controller.init servos()
threading.Thread(target=process audio, kwargs={"command callback":

handle voice command}, daemon=True).start ()

class Camera:
def init (self, enabled=True):
self.enabled = enabled
if not self.enabled:
return
self.config = load config()
self.picam?2 = Picamera?2()
self.picam2.configure (self.picam2.create preview configuration(
main={"format": 'XRGB8888', "size":
(self.config.get ("camera width"),
self.config.get ("camera height"))}))
self.picam2.start ()
self.frame = None
self.lock = threading.Lock()

threading.Thread(target=self.process frames, daemon=True) .start ()

def detect faces and log(self, frame):

gray cv2.cvtColor (frame, cv2.COLOR RGB2GRAY)
gray = cv2.equalizeHist (gray)
faces = face detector.detectMultiScale(gray, scaleFactor=1.3,

minNeighbors=5)

if len(faces) > O0:

largest = max (faces, key=lambda rect: rect[2] * rect[3])

g
Il

Xy Yr Wy largest

center x = x +w // 2

+ h // 2

Il
=

center vy

servo controller.move servos (center x, center y)

cv2.rectangle (frame, (x, y), (x + w, y + h), (0, 255, 0), 2)

return frame

def process frames (self):

if not self.enabled:

return



while True:

frame = self.picam2.capture array ()

frame = self.detect faces and log(frame)

with self.lock:
self.frame = frame

time.sleep(self.config.get ("frame delay"))

def get jpeg frame (self):
if not self.enabled:
return
with self.lock:
if self.frame is None:

return None

ret, jpeg = cv2.imencode('.jpg', self.frame)

if ret:

return Jjpeg.tobytes/()

else:
return None
def stop(self):
try:
self.picam2.stop()
self.picam2.close()
except Exception as e:

print ("loMmmnka 3ynoMHKM picam2:", e)

cam = Camera ()

camera enabled = True

def get cpu temp () :

try:
output = subprocess.check output(['vcgencmd',
'measure temp']) .decode ()
temp str = output.strip().split('=")[1].split("'") [0]

return float (temp str)

except Exception as e:

print (f"lloMmmunka umTaHHSa TeMmmnepatrypu CPU uepes vcgencmd:

return None

def generate():
while True:
if cam is None:

time.sleep(0.5)

{el™)
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continue
frame = cam.get jpeg frame ()
if frame:

yield (b'--frame\r\n'

b'Content-Type: image/jpeg\r\n\r\n' + frame + b'\r\n')

else:

time.sleep(0.5)

@app.route('/")
def index () :

return render template('index.html')

@app.route ('/video')
def video():
config = load config()
return render template('video.html', config=config,

camera_ enabled=camera enabled)

@app.route('/cpu temp')
def cpu_temp() :
temp = get cpu temp ()
if temp is not None:
return jsonify({"cpu temp": temp})
else:

return jsonify({"error": "He Bpmajocsa oTpmMaTu Temnepartypy"}),

@app.route ('/video feed')
def video feed():
return Response (generate (), mimetype='multipart/x-mixed-replace;

boundary=frame')

@app.route ('/shutdown', methods=['POST'])
def shutdown pi():
try:
subprocess.Popen(['sudo', 'shutdown', 'now'])
return "BumMkHeHHS Raspberry Pi...", 200
except Exception as e:
print (f"llommnka BUMKHeHHsS: {el}l")

return "IloMuyka OpM BUMKHeHH1 Raspberry Pi", 500

@app.route ('/reboot', methods=['POST'])
def reboot pil():
try:

500
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subprocess.Popen(['sudo', 'reboot'])

return "llepesanyck Raspberry Pi...", 200
except Exception as e:

print (f"lloMmunka nepesanycky: {e}")

return "lloMuika NOpu nepeszanycky Raspberry Pi", 500

@app.route ('/update config', methods=['POST'])
def update config():
config = load config()
try:
config['camera width'] = int(request.form.get ('camera width',
config['camera width']))
config['camera height'] = int(request.form.get ('camera height',
config['camera height']))
config['frame delay'] = float (request.form.get ('frame delay',
config['frame delay']))
save config(config)
stop camera ()
start camera ()
except Exception as e:
print ("IoMmmnka 30epexeHHsa KoHbITy abo mepesanycky kamepu:", e)

return redirect (url for('video'))

@app.route ("/toggle camera")
def toggle cameral() :
if cam is None:
start camera ()
else:
stop camera ()

return redirect (url for ("video"))

def stop camera():

global cam
if cam:
try:
cam.stop ()

except Exception as e:
print ("lloMmnka npM BMMMKaHHLI kxamepu:", e)

cam = None

def start camera():
global cam

if cam is None:



try:
cam = Camera ()
except Exception as e:
print ("lloMunka nOpM 3anyckKy kamepmu:",

cam = None

if name == ' main ':

app.run(host='0.0.0.0"', port=5000)

e)
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# odai servo controller.py

import time

import threading

import Jjson

import board

import busio

from adafruit pca9%9685 import PCA9685

from adafruit motor import servo

# TsoGasbui 3MiHHI
servo_horizontal = None
servo vertical = None
current horizontal = 90
current vertical = 90
target horizontal = 90

target vertical = 90

servo_head horizontal = None
servo_head vertical = None
current head horizontal = 90
current head vertical = 90
target head horizontal = 90
target head vertical = 90

servo _mouth = 0

running = True

# Koubirypauisa

config = {}

def init servos():

global servo horizontal, servo vertical, servo head horizontal,
servo_head vertical, servo mouth

global config

global servo thread, monitor thread

# BaBaHTaxeHHa KOHbGIirypamil
with open('config/config.json') as config file:

config = json.load(config file)

# Tuiniasisanis
i2c = busio.I2C (board.SCL, board.SDA)
pca = PCA9685 (i2c)
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pca.frequency = 50

# Iniuiamizanisa ceps
servo_horizontal = servo.Servo (
pca.channels[config["servo horizontal channel"]],

**get pulse range(config, "servo horizontal pulse")

servo_vertical = servo.Servo (
pca.channels[config["servo vertical channel"]],

**get pulse range(config, "servo vertical pulse")

servo_head horizontal = servo.Servo(
pca.channels[config["head servo horizontal channel"]],

**get pulse range(config, "head horizontal pulse")

servo_head vertical = servo.Servo (
pca.channels[config["head servo vertical channel"]],

**get pulse range(config, "head vertical pulse")

servo_mouth = servo.Servo (
pca.channels[config["mouth servo channel"]],

**get pulse range(config, "mouth pulse")

# BanyckKkaemMo HOBMM IIOTI1iK
servo_thread = threading.Thread(target=servo loop, daemon=True)

monitor thread =

threading.Thread(target=monitor eye offset and adjust head, daemon=True)

servo_thread.start ()

monitor thread.start()

def play mouth animation async(json path) :

threading.Thread(target=play mouth animation, args=(json_path,),

daemon=True) .start ()

def play mouth animation(json path):

try:
with open(json path, 'r') as f:

anim data = json.load(f)



angles = anim data["angles"]
delay ms = anim data.get ("frame duration ms", 100)
invert = config.get ("invert mouth animation", False)

for angle in angles:
if invert:
angle = 180 - angle
servo_mouth.angle = angle

time.sleep(delay ms / 1000.0)

except Exception as e:

print (f"IloMmnka ninm yac nporpaBaHHA aHimauii: {e}")

def get pulse range(config, key):
pulse = config.get(key, [500, 2500])

return {'min pulse': pulse[0], 'max pulse': pulse[l]}

def move head(x, y):

global target head horizontal, target head vertical

# OBUMCIIEHHA KyTa 3 OOMEeXeHHAMU

target head horizontal = max(config["head min horizontal angle"],
min(config["head max horizontal angle"], int(x)))

target head vertical = max(config["head min vertical angle"],

min(config["head max vertical angle"], int(y)))

def move servos(x, y):

global target horizontal, target vertical

# 3aBaHTaxeHHS napamMerpiB 3 koHOiTY

invert horizontal = config.get("invert horizontal")
invert vertical = config.get("invert vertical")
camera width = config.get ("camera width")

camera height = config.get ("camera height")

# IuBepcis xoopIMHAT
if invert horizontal:

x = camera width - x
if invert vertical:

y = camera height - vy

# KoHBepTauisa B KyTM 3 ypaxyBaHHSAM OOMEXeHb
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target horizontal = max(

config["horizontal min angle"],

min (config["horizontal max angle"], int((x / camera width) * 180))
)
target vertical = max(

config["vertical min angle"],

min (config["vertical max angle"], int((y / camera height) * 180))

def monitor eye offset and adjust head():
global current horizontal, current vertical
global current head horizontal, current head vertical

global running

# Hapamerpu 3 config.json
deviation threshold percent =
config.get ("eye deviation threshold percent")
deviation duration sec = config.get("eye deviation duration sec")

head adjustment angle = config.get ("head adjustment angle")

center angle = 90
full range = 180

deviation threshold = full range * deviation threshold percent / 100
# TarMepu IJiS TOPMUBOHTAJILHOTO 1 BEPTUKAJLHOTO BI1OXMIJIEHHS
horizontal deviation start = None

vertical deviation start = None

while running:

eye offset h = current horizontal - center angle

eye offset v current vertical - center angle
# TopusOoHTANb
if abs(eye offset h) > deviation threshold:
if horizontal deviation start is None:
horizontal deviation start = time.time ()
elif time.time() - horizontal deviation start >=
deviation duration_ sec:
if config.get("invert head horizontal™):
if eye offset h > 0:
move head (current head horizontal -
head adjustment angle, current head vertical)

else:
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move head (current head horizontal +
head adjustment angle, current head vertical)
else:
if eye offset h > 0O:
move head(current head horizontal +
head adjustment angle, current head vertical)
else:
move head(current head horizontal -
head adjustment angle, current head vertical)
horizontal deviation start = None
else:

horizontal deviation start = None

# BepTukaJb
if abs(eye offset v) > deviation threshold:
if vertical deviation start is None:
vertical deviation start = time.time ()
elif time.time() - vertical deviation start >=
deviation duration sec:
if config.get ("invert head vertical"):
if eye offset v > O:
move head(current head horizontal,
current head vertical - head adjustment angle)
else:
move head(current head horizontal,
current head vertical + head adjustment angle)
else:
if eye offset v > 0O:
move head(current head horizontal,
current head vertical + head adjustment angle)
else:
move head(current head horizontal,
current head vertical - head adjustment angle)
vertical deviation start = None
else:

vertical deviation start = None

time.sleep(0.1)

def clamp(value, min val, max val):

return max(min val, min(max val, value))

def servo loop():
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global current horizontal, current vertical

global target horizontal, target vertical

global servo horizontal, servo vertical

global current head horizontal, current head vertical
global target head horizontal, target head vertical
global servo head horizontal, servo head vertical

global running

Kp horizontal = 0.5
Kp vertical = 0.5

while running:
# TopuBOHTaJL OueM
error_h = target horizontal - current horizontal

delta h

Kp horizontal * error h

current horizontal += delta h

current horizontal = clamp (current horizontal,
config["horizontal min angle"], config["horizontal max angle"])
servo_horizontal.angle = current horizontal

# BepTuKaJb oOueit
error v = target vertical - current vertical
delta v = Kp vertical * error v

current vertical += delta v

current vertical = clamp (current vertical,
config["vertical min angle"], config["vertical max angle"])
servo_vertical.angle = current vertical

# T'OpMBOHTAaJIb T'OJIOBU
diff h head = target head horizontal - current head horizontal
if abs(diff h head) >= 0.5:
step h head = max(config["head min step"],
min (config["head max step"], abs(diff h head) / 2))
current head horizontal += step h head if diff h head > 0 else -
step h head

current head horizontal = clamp(current head horizontal,
config["head min horizontal angle"], config["head max horizontal angle"])
servo_head horizontal.angle = current head horizontal

# BepTukajib TOJIOBU
diff v head = target head vertical - current head vertical

if abs(diff v _head) >= 0.5:



step v _head = max(config["head min step"],
min (config["head max step"], abs(diff v _head) / 2))
current head vertical += step v head if diff v head > 0 else -

step v_head

current head vertical = clamp(current head vertical,
config["head min vertical angle"], config["head max vertical angle"])
servo_head vertical.angle = current head vertical

time.sleep(0.2)

def stop servo():
global running, servo thread, monitor thread
running = False

print ("Waiting for threads to stop")

if servo_thread and servo_ thread.is alive():

servo_thread.join (timeout=2)

if monitor thread and monitor thread.is alive():
monitor thread.join (timeout=2)

print ("Servo stopped")

def restart servo():
global running
stop servo ()
running = True

init servos()

def start servo():
global running
running = True

init servos()



# damn xmacy dfplayer.py
import serial
import time

import Jjson

CONFIG PATH = "config/config.Jjson"

def load config():
with open (CONFIG_PATH, "r") as f:

return Jjson.load(f)

class DFPlayer:
def init (self, port="/dev/ttySO0", baudrate=9600):
self.ser = serial.Serial (port, baudrate, timeout=1)
time.sleep (2)
self.config = load config()

self.set volume (self.config.get ("volume"))

def send command(self, cmd, paraml=0, param2=0) :

command = bytearray ([
0x7E, # IouaTok
OxFF, # Bepcis
0x06, # IoBxmHa
cmd, # KomaHzma
0x00, # Bucokum Bamt
paraml, # INapameTrp 1
param2, # HapameTp 2
0x00, # KoHTpoJsibHa cyMa
0x00, # KoHTposibHa cyMa
O0xEF # Kinmeup
1)
checksum = -sum(command([1:7]) & OxFFFF
command([7] = (checksum >> 8) & OxFF
command[8] = checksum & OxFF

self.ser.write (command)

time.sleep(0.2)

def play(self, track number):
high byte = (track number >> 8) & OxFF
low byte = track number & OxFF
self.send command(0x03, high byte, low byte)



def

def

set volume (self, volume):
volume = max (0, min (30, volume))

self.send command(0x06, 0, volume)

reload volume (self) :

"""OHOBUTK TYyuHicThb i3 config.json"""
self.config = load config()

volume = self.config.get ("volume", 25)
self.set volume (volume)

print (f"T'yuhHicTe oHOBJIeHO: {volume}")

dfplayer = DFPlayer ()
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# darn ckxpunTy CTBOPEeHHS aHiMauiy pory mp3animation.py

from pydub import AudioSegment
import numpy as np
import Jjson

import os

def rms (frame) :

return np.sqrt(np.mean (np.square (frame.astype (np.float32))))

def audio_to servo_animation (mp3 path,

180)) :

audio =

frame duration ms=50,

AudioSegment.from mp3 (mp3 path).set channels(l).set frame rate(16000)

samples = np.array(audio.get array of samples())
sample rate = audio.frame rate
frame size = int(sample rate * (frame duration ms / 1000))
angles = []
max_rms_seen = 0.0
for i in range (0, len(samples), frame size):

frame = samples[i:it+frame size]

if len(frame) == 0:

break
value = rms (frame)
max rms_seen = max(max rms_seen, value)

angles.append (value)

max_rms = max rms_seen if max rms seen > 0 else 1
angles scaled = [int(np.interp(a, [0, max rms], servo_range))
angles]

animation data = {

"frame duration ms": frame duration ms,

"angles": angles scaled

json path = os.path.splitext (mp3 path) [0]

with open(json path, "w") as f:

json.dump (animation data, £,

print (£"36epexeno: {json_path}")

indent=2)

+ " mouth.Jjson"

for a in
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return animation data

if name == " main_ ":

target folder = os.path.join(os.getcwd(), "Mouth anim")

if not os.path.exists(target folder):
print ("llanka 'Mouth anim' He 3HalzeHa.")
else:
mp3 files = [f for f in os.listdir(target folder) if
f.lower () .endswith('.mp3"') ]
if not mp3 files:
print ("MP3-dainu B 'Mouth anim' He 3HalmeHo.")
else:
for mp3 in mp3 files:
mp3 path = os.path.join(target folder, mp3)
json _path = os.path.splitext (mp3 path) [0] + " mouth.json"
if not os.path.exists(json path):
try:
audio_to servo animation (mp3 path)
except Exception as e:
print (f"lomunka obpobkxu {mp3}: {e}")
else:

print (f"Iponymeno (Bxe icuye): {json path}")



# darin BMBHAUEHHS MOBJIEHHS B ayniomnoroui vad.py
import queue

import sounddevice as sd
import numpy as np
import webrtcvad

import collections
import RPi.GPIO as GPIO
import json

import time

import struct

import os

from vosk stt import recognize vosk

os.environ["GOOGLE APPLICATION CREDENTIALS"] =
"/home/Zero2W/my project/robot-promoter-stt-d0ffd0b23517.json"

from google stt import recognize google

# GPIO mnsa BUSY neepy

BUSY PIN = 4

GPIO.setmode (GPIO.BCM)
GPIO.setup (BUSY PIN, GPIO.IN)

# Koubirypauisa

SAMPLE RATE = 16000

FRAME DURATION MS = 30 # mc (10, 20 a6o 30)

FRAME SIZE = int (SAMPLE RATE * FRAME DURATION MS / 1000)

GAIN = 4.0

VAD MODE = 3 # 0-3: arpecupHicTe meTexuii

MIN VOICE LEN = SAMPLE RATE // 2

MAX_SILENCE FRAMES = int (0.5 * 1000 / FRAME DURATION MS) # 0.5 cexk
BUSY DELAY = 2.0

running = True

google stt = False

# KomaHzmu
def load commands (path="commands/commands.json"):
try:
with open (path, 'r', encoding='utf-8') as f:
return json.load(f)
except Exception as e:
print (f"lloMunka 3aBaHTaXeHHs KoMaHL: {e}")

return {}



commands = load commands ()

def check command(text: str):
for keyword, action in commands.items () :
if keyword in text:
return keyword, action

return None, None

g = queue.Queue ()

buffer = []

pre voice buffer = collections.deque (maxlen=int (0.5 * SAMPLE RATE))
recording = False

silence frames = 0

# WebRTC VAD
vad = webrtcvad.Vad()
vad.set mode (VAD MODE)

def float to pcmlé6 (audio):

return struct.pack("%$dh" % len(audio), *(np.intl6 (audio * 32767)))

# Callback
def audio_callback(indata, frames, time, status):
if status:
print ("lomunka noToky:", status)

g.put (indata.copy())

def recognize (audio data, sample rate=16000) :
if google stt:
print (f"Po3nisuaBaHHsa 3a pjomnomorown Google STT")
return recognize google(audio data, sample rate)
else:
print (f"Po3nisHaBaHHa 3a pmomnomorow Vosk STT")

return recognize vosk(audio data, sample rate)

def enable google stt():
global google stt

google stt = True

def enable vosk stt():
global google stt
google stt = False
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# OBpobka aymio
def process_audio (command callback=None) :

global recording, silence frames, buffer, running

prev_busy state = GPIO.input (BUSY PIN)

busy block until = 0

with sd.InputStream(samplerate=SAMPLE RATE, channels=1, dtype='float32',
blocksize=FRAME SIZE, callback=audio callback,

latency="low') :

while running:
current time = time.time ()

busy state = GPIO.input (BUSY PIN)

# BuMABJIEHHS 3M1iHM CTaHy oJjeepa
if busy state != prev busy state:
if busy state == GPIO.LOW:
print ("lneep 3aMHATUIN. 3aTpUMKa PO3NisHaBaHHA")
busy block until = current time + BUSY DELAY
else:
print ("llneep BinpHUI")
pre voice buffer.clear ()
buffer.clear ()
while not g.empty():
g.get ()

prev_busy state = busy state

if g.empty():

continue

audio = g.get().flatten()

pre voice buffer.extend (audio)

# NinmcwuieHHsa + nepeBipka rTojocy
audio = np.clip(audio * GAIN, -1.0, 1.0)
pcm _data = float to pcmlé6 (audio)

is _speech = vad.is_speech(pcm data, SAMPLE RATE)

if is speech:
if not recording:
recording = True

silence frames = 0



print ("llouaTok 3Banmucy rojocy")

if current time > busy block until:

buffer = list(pre voice buffer)
else:
print ("3aTpuMKa akTMBHA — MOPOINYyCKaeMO
pre voice buffer")
buffer = []

cek)

buffer.extend (audio)

elif recording:
buffer.extend (audio)

silence frames += 1

if silence frames > MAX SILENCE FRAMES:
print ("Kineur 3anmcy roJjocy")
data = np.array (buffer)
recording = False
silence frames = 0

buffer = []

# llepeBipkxa Ha MiHiMaJLHY IOBXMHY
if len(data) < MIN VOICE LEN:
print ("3aHanTo KOPOTKMM dparMeHT — irHopyeTbca")

continue

# BaTpumka nicyis BUSY
if current time < busy block until:
print (f"OuikyBaHHsa poboTu mjeepa')

continue

print (f"Bimnpaensaw ¢parmeHT ({len(data)/SAMPLE RATE:

Ha pos3niz3HaBaHHA")

text = recognize(data, SAMPLE RATE)

if text:
print ("PosnizuaHo:", text)
keyword, action = check command (text)
if action:
print (f"Komauma: '{keyword}' {action}")
if command callback:
command_callback (action)
else:

print ("Higyoro He pos3nizxano")

.2f}
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# danyn Momyssa posNnisHaBaHHA MOBJIeHHA vosk stt.py
import vosk

import json

import numpy as np

import wave

import io

model = vosk.Model ("vosk-model-small-uk-v3-nano")

def recognize vosk(audio_data: np.ndarray, sample rate: int

# IleperBopenHa float [-1.0, 1.0] B intlé6 [-32768,
intlé data = (audio_data * 32767) .astype(np.intl6)

with io.BytesIO() as wav_io:
with wave.open (wav_io, "wb") as wav_file:
wav_file.setnchannels (1)
wav_file.setsampwidth (2)
wav_file.setframerate (sample rate)

wav_file.writeframes (intl6 data.tobytes())

wav_io.seek(0)

# CrBOpPIHEMO pO3Nis3HaBau

rec = vosk.KaldiRecognizer (model, sample rate)

while True:
data = wav_io.read(4000)
if len(data) ==
break

rec.AcceptWaveform(data)

result = json.loads (rec.FinalResult())

return result.get ("text", "")

# danyn MomyJsa posNisHaBaHHA MOBJIEHHA google stt.py
import io

import wave

import numpy as np

from google.cloud import speech

# Iniuianisauia xiaienTa

client = speech.SpeechClient ()

32767]

16000)

-> str:
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def recognize google(audio data: np.ndarray, sample rate: int = 16000,
language: str = "uk-UA") -> str:

# TleperBopenHsa float [-1.0, 1.0] B intlé6 [-32768, 32767]

intlé _data = (audio_data * 32767) .astype(np.intl6)

# CrBopweMo WAV y mam’ari
with io.BytesIO() as wav_io:
with wave.open (wav_io, "wb") as wav file:
wav_file.setnchannels (1)
wav_file.setsampwidth(2) # 2 Gaiitu = 16-6irT
wav_file.setframerate (sample rate)

wav_file.writeframes (intl6 data.tobytes())

content = wav_io.getvalue ()

# ®opmyemo 3anmuT no Google STT

audio = speech.RecognitionAudio (content=content)

config = speech.RecognitionConfig (
encoding=speech.RecognitionConfig.AudioEncoding.LINEAR1G,
sample rate hertz=sample rate,

language_ code=language,

# BinmmpaBjseMoO Ha po3niszHaBaHHSA

response = client.recognize (config=config, audio=audio)

if response.results:
return response.results[0].alternatives|[0].transcript

return ""
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# OmonpiHT nng cepBepy Flask CTOPiHKM KOHTPOJIO CEPBOIPMBOLAMM

from flask import Blueprint, render template, request, redirect, url for,
flash, jsonify

import servo controller

import Jjson

import os

servo _bp = Blueprint ('servo control',  name ,
template folder='../templates')
CONFIG _PATH = 'config/config.json'

def load config():
with open (CONFIG PATH, 'r') as f:

return json.load (f)

def save config(data):
with open (CONFIG PATH, 'w') as f:

json.dump (data, f, indent=2)

@servo_bp.route('/servo—control')
def servo control page():
config = load config()

return render template('servo control.html', config=config)

@servo _bp.route('/update-servo-angle', methods=['POST'])
def update servo angle():

from servo controller import servo horizontal, servo vertical,
servo_head horizontal, servo head vertical, servo mouth

data = request.json

angle = int (data.get ('angle'))

servo_id = data.get ('servo')

try:

if servo id == 'horizontal':
servo_horizontal.angle = angle

elif servo id == 'vertical':
servo_vertical.angle = angle

elif servo _id == 'head horizontal':
servo_head horizontal.angle = angle

elif servo id == 'head vertical':
servo_head vertical.angle = angle

elif servo _id == 'mouth':

servo _mouth.angle = angle



return Jjsonify({'status': 'ok'})

except Exception as e:

return Jjsonify({'status': 'error', 'message':

@servo_bp.route('/update-config', methods=['POST'])

def update config():
new config = request.form.to dict (flat=True)
config = load config()

for key in new config:

try:

val = json.loads (new_configl[key])
except:

val = new configlkey]
configlkey] = wval

save config(config)
servo_controller.restart servo ()

flash ('Koubirypauino oHOBJIEHO')

str(e)}), 500

return redirect (url for ('servo control.servo control page'))

@servo_bp.route('/servo—stop', methods=["'POST'])
def servo stop():

servo_controller.stop servo ()

flash ('ABTOMaTMUHUN KOHTPOJIb CEPBONPMBONAMM BUMKHEHO')

return redirect (url for ('servo control.servo control page'))

@servo _bp.route('/start-servo', methods=['POST'])

def start servo():

servo_controller.start servo()

flash ('ABTOMaTHUUHMI KOHTPOJIb CEPBONPMBONAMM yBlMKHEHO')

return redirect (url for('servo control.servo control page'))

# OmonpiHT nna cepBepy Flask CcTOpiHKM HajlalITyBaHHA TOJIOCOBMX KOMAaHI

from flask import Blueprint, render template, request,

flash

from dfplayer import dfplayer

from vad import enable google stt, enable vosk stt

import os
import subprocess

import json

voice bp = Blueprint ('voice anim control', name

template folder='../templates')

redirect, url for,
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UPLOAD FOLDER = 'Mouth anim'

COMMANDS FILE = 'commands/commands.json'
ALLOWED EXTENSIONS = {'mp3'}

CONFIG _PATH = "config/config.Jjson"

os.makedirs (UPLOAD FOLDER, exist ok=True)

os.makedirs (os.path.dirname (COMMANDS FILE), exist ok=True)

if not os.path.exists (COMMANDS FILE) :

def

with open (COMMANDS FILE, 'w') as f:

Json.dump ({}, f)

allowed file(filename) :

return '.' in filename and filename.rsplit('.',

ALLOWED EXTENSIONS

def

def

def

def

def

def

list files(folder, ext):

return sorted([f for f in os.listdir(folder)

load config():
with open (CONFIG PATH) as f:

return json.load (f)

save config(data):
with open (CONFIG PATH, "w") as f:

json.dump (data, f, indent=2)

load commands () :
try:
with open (COMMANDS FILE, 'r')
return json.load (f)

except Exception as e:

as f:

print (f"IloMmnka 3aBaHTaXeHHS KOMAaHTI:

return {}

save commands (commands) :

with open (COMMANDS FILE, 'w') as f:

json.dump (commands, £, indent=2, ensure_ ascii=False)

@voice bp.route('/', methods=['GET',
index () :
config = load config()
if request.method == 'POST':

'POST'])

file = request.files.get('file'")

1) [1].1lower ()
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if not file or file.filename == "'"':
flash ('®amn He BUOpPaHO')
elif allowed file(file.filename) :
file.save (os.path.join (UPLOAD FOLDER, file.filename))
flash (f'®amn {file.filename} sBepexeHo ycnimuo!"')
else:
flash ('JozBosieHi Tinbky MP3-dannam')

return redirect (request.url)

return render template (
'voice anim control.html',
mp3 files=list files (UPLOAD FOLDER, '.mp3'),
json files=list files (UPLOAD FOLDER, '.json'),
commands=load_ commands (),
result="",

current volume=config.get ("volume")

@voice_bp.route('/add_command', methods=["'POST'])
def add command() :
command = request.form.get ('command')
json file = request.form.get('json file')
if not command or not json file:
flash ('lHoTpifHo BKa3aTM KoMaHIy Ta danm.')
else:
commands = load commands ()
commands [command] = os.path.join (UPLOAD FOLDER, json file)
save commands (commands)

flash (f'Komauny "{command}" zmomano.')

return redirect (url for('voice anim control.index'))

@voice bp.route('/delete command', methods=['POST'])
def delete command() :
command name = request.form.get ('command name')
commands = load commands ()
if command name in commands:
del commands[command name]
save_ commands (commands)
flash (f'Komanny "{command name}" BunmajeHo.')
else:
flash (f'Komanna "{command name}" He 3HanneHa.')

return redirect (url for('voice anim control.index'))

85



@voice bp.route('/edit command', methods=['POST'])

def edit command() :

command name = request.form.get ('command name')
new_json file = request.form.get('new json file')
commands = load commands ()

if command name in commands:
commands [command name] = os.path.join (UPLOAD FOLDER, new json file)
save_ commands (commands)
flash (f'Komanny "{command name}" oOHOBJIEHO.')
else:
flash (f'Komanpa "{command name}" He 3HanneHa.')

return redirect (url for('voice anim control.index'))

@voice bp.route('/run script', methods=['POST'])
def run script():
try:
result = subprocess.run(['python3', 'mp3animation.py'l],
capture output=True, text=True)
output = result.stdout if result.returncode == 0 else f"llommika:
{result.stderr}"
except Exception as e:

output = f"Cranaca nommika: {e}"

return render template (
'voice anim control.html',
mp3 files=list files (UPLOAD FOLDER, '.mp3'),
json files=list files (UPLOAD FOLDER, '.json'),
commands=load commands (),
result=output
)
@voice bp.route('/delete file', methods=['POST'])
def delete file():
filename = request.form.get('filename')
if not filename:
flash ('®ann He BkaszaHO.')

return redirect (url for('voice anim control.index'))

file path = os.path.join (UPLOAD FOLDER, filename)
if os.path.exists(file path):
try:
os.remove (file path)
flash (f'®amn "{filename}" BupmaneHo.')

except Exception as e:
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flash (f'lloMmunka npm BUIaJIeHH1 danny: {e}')
else:

flash (f'®amn "{filename}" He =3HaMIeHo.')

return redirect (url for('voice anim control.index'))

@voice bp.route("/set volume", methods=["POST"])

def set volume () :

try:
config = load config()
volume = int (request.form.get ("volume"))
volume = max (0, min (30, volume))
config["volume"] = volume

save config(config)

dfplayer.reload volume ()

flash (f"I'yuhnicTe OHOBJIEHO mJo {volume} ")
except Exception as e:

flash (f"lloMunka BCTAHOBJIEHHd TyuHocTi: {e}")

return redirect (url for("voice anim control.index"))

@voice_bp.route('/enable_google_stt', methods=["'POST'])
def enable google stt route():
try:
enable google stt()
flash ("Google STT yBimxHeHO.")
except Exception as e:
flash (f"llomunka yBimMkHeHHsS Google STT: {e}")

return redirect (url for('voice anim control.index'))

@voice bp.route('/enable vosk stt', methods=['POST'])
def enable vosk stt route():
try:
enable vosk stt()
flash ("Vosk STT yBiMKHeHO.")
except Exception as e:
flash (f"llomunka yBiMkHeHHI Vosk STT: {e}")

return redirect (url for('voice anim control.index'))



88

#darin po3MiTKM IOJIOBHOL CTOPiHKM
<!DOCTYPE html>
<html lang="uk">
<head>

<meta charset="UTF-8">

<title>T'onoBHa naxenbp</title>
</head>
<body>

<hl>TosoeHa IlaHenb PoBora</hl>

<ul>
<li><a href="{{ url for('video') }}">HajamTyBaHHa Ta NepeTJAn
BimeonoToky</a></li>
<li><a href="{{ url for('voice anim control.index') }}">HanamTyBaHHA
TOJIOCOBMX KoMaHn</a></li>
<li><a href="{{ url for('servo control.servo control page')
}}">HanmamTyBauHa cepBonpuBonis</a></li>

</ul>

<h2>Temneparypa CPU: <span id="cpu-temp">3aBaHTaxeHHH...</span> °C</h2>

<h4>KepyBaHHusa Raspberry Pi</h4>

<form action="{{ url for('shutdown pi') }}" method="post"
onsubmit="return confirm('Bu milcHO xoueTe BUMKHYTHU Raspberry Pi?');">

<button type="submit">BumMmkHyTn Raspberry Pi</button>

</form>
<form action="{{ url for ('reboot pi') }}" method="post" onsubmit="return
confirm('Bu miMcHO xoueTe Iepe3anyCcTUTu Raspberry Pi?');">

<button type="submit">Ilepesanycruru Raspberry Pi</button>
</form>
<script>
function updateCPUTemp () {
fetch('/cpu temp')
.then (response => response.json())
.then (data => {
if (data.cpu temp !== undefined) {
document.getElementById ('cpu-temp') .textContent =
data.cpu temp.toFixed(1l);

} else {

document.getElementById ('cpu-temp') .textContent

'Tlomunka ' ;
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.catch(() => {

document.getElementById ('cpu-temp') .textContent =

'TToMmiika ' ;
b
}
setInterval (updateCPUTemp, 2000); // OHOBJIEHHS KOXH1 2 cexyHIU
updateCPUTemp () ; // nepumi BUKIMK OOpasy
</script>
</body>
</html>

#bartn posMiTKM CTOPiHKM BimeonoToky
<!DOCTYPE html>
<html lang="uk">
<head>
<meta charset="UTF-8">
<title>lloTik 3 kamepu</title>
</head>
<body>
<hl>TloTix 3 xamepu</hl>

<a href="{{ url_for('index') }}">— Haszan Ha rToJobBHy</a><br><br>

<img src="/video feed" width="640" height="480">

<h2>HajnamTyBaHHa kamepu</h2>
<form action="{{ url for ('update config') }}" method="post">
<label for="camera width">llmpuna:</label>
<input type="number" id="camera width" name="camera width" value="{{

config['camera width'] }}"><br><br>

<label for="camera height">Bucora:</label>
<input type="number" id="camera height" name="camera height"

value="{{ config['camera height'] }}"><br><br>

<label for="frame delay">3aTpmmka (cek):</label>
<input type="number" step="0.01" id="frame delay" name="frame delay"

value="{{ config['frame delay'] }}"><br><br>

<button type="submit">36eperru</button>
</form>
<form action="/toggle camera" method="get">

<button type="submit">YBiMKHYTMU/BUMKHYTHU



</button>

</form>

<script>
window.addEventListener ("beforeunload", function (e) {
navigator.sendBeacon ('/stop video feed');
}) i
</script>
</body>
</html>

#darn po3MiTKM CTOPiHKM KepyBaHHS CEPBOIPUBOIAMU
<!DOCTYPE html>
<html>
<head>
<title>KepyBaHHa CepBamu</title>
<style>
.slider-container { margin: 15px 0; }
</style>
</head>
<body>

<hl>KepyBanusa CepBammu</hl>

{% for servo_id, label in {

'horizontal': 'Ouil TopmMBOHTANBLHO',
'vertical': 'Ouil BepTuMKaJbHO',
'head horizontal': 'T'ojoBa IOPM3OHTAaJBHO',
'head vertical': 'T'ojmoea BepTUKAJIBHO',
'mouth': 'Potr'

}.items () %}

<div class="slider-container">
<label>{{ label }}:

<input type="range" min="0" max="180" wvalue="90"

onchange="updateServo (this.value, '{{ servo id }}")">
<span id="{{ servo id }} val">90</span>°
</label>
</div>

{% endfor %}
<form method="post" action="{{ url for('servo control.start servo')
style="display:inline;">
<button type="submit">CTapT aBTOMAaTMUHOTO KepyBaHHA</button>

</form>

}}"
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<form method="post" action="{{ url for('servo control.servo stop') }}"
style="display:inline;">
<button type="submit">CTom aBTOMATMUHOTO KepyBaHHA</button>
</form>

<h2>PeparyBaHHa KOHOQirypauii</h2>

<form method="post" action="{{ url for('servo control.update config')
Prm>
{% for key, value in config.items() %}
<label>{{ key }}: <input type="text" name="{{ key }}" value="/{{
value|tojson }}"></label><br>

{% endfor %}
<button type="submit">36eperru</button>

</form>

<script>
function updateServo (angle, servoId) {
document.getElementById(servoId + " val").innerText = angle;
fetch ("/update-servo-angle", {
method: "POST",
headers: { "Content-Type": "application/json" 1},
body: JSON.stringify({ angle: angle, servo: servold })
}) .then(res => res.json()).then(data => {
if (data.status !== 'ok') alert(data.message);
1)
}
</script>
</body>
</html>

#barn po3MiTKM CTOPiHKM I'OJIOCOBOTO KepyBaHHS
<!doctype html>
<html lang="uk">
<head>
<meta charset="UTF-8">
<title>KepyBaHHS T'OJIOCOBMMM KOMaHIammu</title>
</head>
<body>
<a href="{{ url_for('index') }}">Hasanm Ha rojioBHYy</a>
<h2>3aBaHTaxeHHsa MP3-danny y nanky Mouth anim</h2>
<form method="post" enctype="multipart/form-data">
<input type="file" name="file">
<input type="submit" value="3aBaHTaxuTnu'">

</form>
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{% with messages = get flashed messages|()
{% 1f messages %}
<ul style="color:green;">
{%$ for message in messages %}
<1li>{{ message }}</1i>
{% endfor %}
</ul>
{%$ endif %}

{%$ endwith %}

<hr>
<h3>MP3-tannm:</h3>
<ul>
{% for mp3 in mp3 files %}
<li>
{{ mp3 }}
<form method="post" action="/voice anim control/delete file"
style="display:inline;">
<input type="hidden" name="filename" value="{{ mp3 }}">
<button type="submit">X Bupammuru</button>
</form>
</1li>
{%$ else %}
<li>Hemae MP3-tannis</1li>
{%$ endfor %}

</ul>

<h3>JSON-aHimanii:</h3>
<ul>
{% for jsonf in json files %}
<li>
{{ Jjsonf }}
<form method="post" action="/voice anim control/delete file"
style="display:inline;">
<input type="hidden" name="filename" value="{{ jsonf }}">
<button type="submit">X Bupamiru</button>
</form>
</1li>
{% else %}
<li>Hemae JSON-dpammie</li>

{% endfor %}
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</ul>

<hr>

<h3>T'yunicTe DFPlayer:</h3>

<form method="post" action="{{ url for('voice anim control.set volume') }}">
<input type="range" name="volume" min="0" max="30" value="{{ current volume
}}" oninput="this.nextElementSibling.value = this.value">
<output>{{ current volume }}</output>

<input type="submit" value="30eperTu">

</form>

<h3>Tun posnisuaBaHHa:</h3>
<form action="{{ url for('voice anim control.enable google stt route') }}"
method="post">

<button type="submit">YBimxuyTM Google STT</button>

</form>

<form action="{{ url for('voice anim control.enable vosk stt route') }}"
method="post">
<button type="submit">YBimxuyTm Vosk STT</button>

</form>

<hr>
<h3>JomaTu HOBY T'OJIOCOBY KOMaHOy:</h3>
<form method="post" action="/voice anim control/add command">
Komanpma: <input type="text" name="command" required><br>
JSON-pan:
<select name="json file" required>
{% for jsonf in json files %}
<option value="{{ jsonf }}">{{ jsonf }}</option>
{%$ endfor %}
</select>
<br><input type="submit" value="IomaTtu xomaHmy">

</form>

<h3>IcHypoul rTojiocoBl koMaHIm:</h3>

<ul>
{%$ for command, path in commands.items () %}
<li>

<strong>{{ command }}</strong>: {{ path }}
<form method="post" action="/voice anim control/delete command"
style="display:inline;">

<input type="hidden" name="command name" value="{{ command }}">



<button type="submit">)( Bumamurtu</button>
</form>
</1i>
{% else %}
<li>KomaHmou BimcyTHi</1li>
{% endfor %}

</ul>

<hr>
<h3>PemaryBaTu 1CHyoUy KoMaHOy:</h3>
<form method="post" action="/voice anim control/edit command">
BubepiThs xOMaHZIy:
<select name="command name" required>
{%$ for command in commands.keys() %}
<option value="{{ command }}">{{ command }}</option>
{% endfor %}
</select><br>
HoBuit JSON-dam:
<select name="new json file" required>
{% for jsonf in json files %}
<option value="{{ jsonf }}">{{ jsonf }}</option>
{% endfor %}
</select><br>
<input type="submit" value="OHOBuUTM kOMaHIOy'">

</form>

<hr>

<h3>3anyck crTBOpeHHS aHimaninm:</h3>

<form method="post" action="/voice anim control/run_ script">
<input type="submit" wvalue="3BanyctuTm cxpunt'>

</form>

<h3>Pes3ynbTaT BMKOHAHHA:</h3>
<pre>{{ result }}</pre>
</body>

</html>
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#bann xoHOiTypauii

{
"servo horizontal channel": O,
"servo vertical channel": 1,
"head servo _horizontal channel": 2,
"head servo vertical channel": 3,
"mouth servo channel": 4,
"horizontal min angle": 40,
"horizontal max angle": 140,
"vertical min angle": 0,
"vertical max angle": 180,

"loop delay": 0.05,

"min step": 1,
"max step": 10,
"camera width": 320,

"camera height": 240,
"frame delay": 0.2,
"head min step": 1,

"head max step": 10,

"head min horizontal angle": O,
"head max horizontal angle": 180,
"head min vertical angle": O,
"head max vertical angle": 180,
"invert horizontal": true,
"invert vertical": false,
"invert head horizontal": false,
"invert head vertical": false,
"invert mouth animation": true,

"servo horizontal pulse": [
400,
2500

I

"servo vertical pulse": [
400,
2500

I

"head horizontal pulse": |
500,
2400

I

"head vertical pulse": [
2100,
2400



I
"mouth pulse": [
600,
2200
1,
"eye threshold ratio": 0.5,
"eye deviation threshold percent": 15,
"eye deviation duration sec": 3,
"head adjustment angle": 15,

"volume": 30
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JTIOJATOK B

JleMoHCTpawiitH1il MaTepial
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