6/4/25, 11:59 PM intonation_task_ans.ipynb - Colab

3azaHue ansa BbINOJIHEHUA B Kjlacce:

1. HanuwuTe dyHKLMIO, KOTOpas NPUHUMAET Ha BXOA, CMIUCKM METOK 3BYKOB, CJZIOB U CUHTarM u
BO3BpaLLaeT CMMCOK C/IOBape, OTpaXkatoLwmnx nepapxmieckyro CTpyKTypy BbICKa3blBaHMSI.

Kakablin cnoBapb B CNUCKe — 3TO CUHTarMa. Y Hero fo/KHbl 6bITb KITHOUM:
© "model":WMHTOHALMOHHasA MOAEND;
o "start":Bpems Hayana (B oTCYéTax);
o "end":BpeMmsl KOHLa (B OTCYETAX);
© "nucleus":MHAEKC C/IOBA, COAEPXKALLErO MHTOHALMOHHbIW LLEHTP;
© "words" : CMWCOK CIOB.
Kakpoe cnoBo — 370 ToXe crioBapb. Y HEro A0XKHbI 6bITb KTHOYM:
°© "word":cnoBo B opdorpadunyeckon sanuncy;
o "start":Bpems Hayana (B OTCYéTax);
o "end":BpeMs KOHUa (B OTCYETax);
°o "is_stressed":SIBJIIETCHA NI CIOBO YAAPHbIM (True WM False);
© "is_nucleus" :SIBASIETCS /N C/TOBO MHTOHALMOHHbBIM LIEHTPOM ( True UK False);

© "is_prominent": HECET 11 C/I0BO OONOJIHUTENBbHYHO MHTOHAUMOHHYHO BblAENTEHHOCTb

(True nnn False);
© "stressed_vowel": MHOEKC YOAPHOrO rMacHoOro,
© "sounds": CMWCOK 3BYKOB.
Kakablil 3ByK — 3TO TOXE CNnoBapb. Y HEro Ao/KHbl 6bITb KITHOUM:
o "sound": 0603HauYeHne annodoHa;
o "start":BpeMmsi Hayana (B OTCYETaxX);
o "end":BpeMs KoHLa (B OTCYETaXx).
YcnoBHble 0603HaYeHus:
© METKM 3BYKOB HaxoAsiTCsl Ha ypoBHe BT;
© METKM C/IOB HaxoasaTcs Ha yposHe Y1,
© METKM CMHTram HaxoasTcs Ha ypoBHe R2;
© Ha YpPOBHe CMHTarMm MeTKM Mnays UMetoT Ha3BaHusi Buga pX, rae X ot 1 oo 6;

© Mo ymMoOJ14aHuto WHTOHaLMOHHbIN LUEHTP HaXoaAUTCA Ha NnocsiegHEM C/oBE CUHTarMbl,
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© eC/i1 3TO He Tak, TO nepej, LLleHTPOM CTOUT cumBon [-];
© MPOCOANYECKU BblJeneHble C/I0Ba OTMeYeHbl 3HAKOM [+];

© yAapHble rnacHble 3aKaH4YMBarOTCA Ha CUMBON 0;

lwget https://pkholyavin.github.io/mastersprogramming/cta0001-0010.zip

E{} --2024-05-20 09:50:35-- https://pkholyavin.github.io/mastersprogramming/cta0001-0010.z:
Resolving pkholyavin.github.io (pkholyavin.github.io)... 185.199.111.153, 185.199.108.1!
Connecting to pkholyavin.github.io (pkholyavin.github.io)|185.199.111.153|:443... conne«
HTTP request sent, awaiting response... 200 OK
Length: 3237448 (3.1M) [application/zip]

Saving to: €‘cta@001-0010.zip’

ctaoee1-0010.z1ip 100%[ ===================)>] 3.09M --.-KB/s in 0.02s

2024-05-20 09:50:35 (182 MB/s) - ‘ctae@01-0010.zip’ saved [3237448/3237448]

- <

lunzip -q cta0ee1-0010.zip

from itertools import product

letters = "GBRY"

nums = "1234"

levels = [ch + num for num, ch in product(nums, letters)]
level codes = [2 ** i for i in range(len(levels))]
code_to_level = {i: j for i, j in zip(level_codes, levels)}
level to code = {j: i for i, j in zip(level_codes, levels)}

def detect_encoding(file_path):
encoding = "utf-8"

try:
1 = open(file _path, 'r', encoding="utf-8").read()
if l.startswith("\ufeff"): # T.H. byte order mark
encoding = "utf-8-sig"
except UnicodeDecodeError:
try:

open(file_path, 'r', encoding="utf-16").read()
encoding = "utf-16"
except UnicodeError:
encoding = "cpl1251"
return encoding

def read_seg(filename: str, encoding: str = "utf-8-sig") -> tuple[dict, list[dict]]:
with open(filename, encoding=encoding) as f:
lines = [line.strip() for line in f.readlines()]
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def

# HaMAEM rpaHuubl CeKUWUih B CrUCKe CTPOK:
header_start = lines.index("[PARAMETERS]") + 1
data_start = lines.index("[LABELS]") + 1

# npoynMTaem napameTpbl

params = {}

for line in lines[header_start:data_start - 1]:
key, value = line.split("=")
params[key] = int(value)

# npouynTaem mMeTKU
labels = []
for line in lines[data_start:]:
# ecnnm B CTpoKe HeT 3anATbiX, 3HAYUT, STO HEe MeTKa M MeTKU 3aKOHYUIUCH
if line.count(",") < 2:
break
pos, level, name = line.split(",", maxsplit=2)
label = {
"position": int(pos) // params["BYTE_PER_SAMPLE"] // params["N_CHANNEL"],
"level": code_to_level[int(level)],
"name": name
}
labels.append(label)
return params, labels

get_syntagma_dict(sound_labels: list[dict], word_labels: list[dict], synt_labels: list[c
synt_list = []
for label_s, label_e in zip(synt_labels, synt_labels[1:]):
if label s["name"].startswith("p"): # ecnu 3710 naysa
continue
synt_dict = {
"model”: label s["name"],
"start": label_s["position"],
"end": label_e["position"],
"nucleus”: None,
"words": []
}
synt_list.append(synt_dict)
for word_s, word_e in zip(word_labels, word_labels[1:]):
if not (label_s["position"] <= word_s["position"] < label_e["position"]):
continue
word_dict = {
"word": word_s["name"],
"start": word_s["position"],
"end": word_e["position"],
"is stressed": False,
"is_nucleus": word_s["name"].startswith("[-]1"),
"is_prominent"”: word_s["name"].startswith("[+]"),
"stressed_vowel": None,
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"sounds": []
}
synt_dict["words"].append(word dict)
if word dict["is nucleus"]:
synt_dict["nucleus"] = len(synt_dict["words"]) - 1
for sound_s, sound_e in zip(sound_labels, sound labels[1:]):
if not (word_s["position"] <= sound_s["position"] < word_e["position"]):
continue
sound_dict = {
"sound": sound_s["name"],
"start": sound_s["position"],
"end": sound_e["position"]
}
word_dict["sounds"].append(sound dict)
if sound_dict["sound"].endswith("0"):
word_dict["stressed_vowel"] = len(word_dict["sounds"]) - 1
word dict["is_stressed"] = True
# ecnu no nNyTW Mbl He BCTPETWIM AAPO CUHTArMbl, TO I3TO MocsiegHee yAapHoe CJI0BO
# npocTo nepebepém BCe HalAeHHble C/IOBA 3aJ0OM Hanepépq
# Ha nMepBOM BCTpeTMBWEMCA MOCTaBUM SAPO
# M Ha DTOM 3aKOHYUM LUK
if synt_dict["nucleus"] is None:
for i, word in enumerate(synt_dict["words"][::-1]):
if word["is_stressed"]:
synt_dict["nucleus"] = len(synt dict["words"]) - i - 1
word["is_nucleus"] = True
break
return synt_list

def get_labels(file_name) -> tuple[list[dict]]:
params, sound_labels = read_seg(file_name.split(".")[0] + ".seg B1")

_, word_labels = read_seg(file_name.split(".")[0] + ".seg_Y1", encoding=detect_encoding(
_, synt_labels = read_seg(file name.split(".")[@0] + ".seg_R2")
return params, sound_labels, word_labels, synt labels

_, sound_labels, word_labels, synt_labels = get_labels("cta0001-0010/cta®009.seg B1")
get syntagma_dict(sound_labels, word_labels, synt labels)

—

v Show hidden output

—

2. Hanuwwute PyHKUMIO, KOTOpasi MpMHUMAaET Ha BXOg, UMS 3BYKOBOTro (aina u
CONYTCTBYHOLLMX METOK N n306paxkaeT rpadmkK Menogmyeckon geknmHaumm, T.e.
MakcuMyMmbl HOT B ygapHOM rf1iacHOM Ka)goro cnoBa, Ansa Kaxaom cuHtarmol. HOT

BbIYMCIUTE MPU MOMOLLKN parselmouth.

I'pip install praat-parselmouth
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3v Collecting praat-parselmouth

Downloading praat_parselmouth-0.4.3-cp310-cp310-manylinux 2 12 x86_64.manylinux2010 xt

10.7/10.7 MB 73.7 MB/s eta 0:00:00

Requirement already satisfied: numpy>=1.7.0 in /usr/local/lib/python3.10/dist-packages |

Installing collected packages: praat-parselmouth
Successfully installed praat-parselmouth-0.4.3

.

import parselmouth
import matplotlib.pyplot as plt

def plot_declination(filename: str) -> None:
params, *labels = get labels(filename)
fs = params["SAMPLING_ FREQ"]

sound = parselmouth.praat.call("Read Sound from raw 16-bit Little Endian file", filename

sound.override sampling frequency(fs)
step, min_f0@, max_f0 = 0.01, 75, 350 # s, Hz, Hz
pitch = sound.to_pitch()
synt_list = get_syntagma_dict(*labels)
for synt in synt_list:

max_f0 = []

ctr = 0

buffer = ""

for word in synt["words"]:

if not word["is_stressed"]:

buffer += (" " + word["word"]) # 6yaeM cOXpaHATb BCe KAUTWUKMU, 4YTO6bBI MPUMNUCH

continue
vowel = word["sounds"][word["stressed_vowel"]]
start_time = vowel["start"] / fs
end_time = vowel["end"] / fs

max_value = parselmouth.praat.call(pitch, "Get maximum", start_time, end_time,

max_f0.append(max_value)

plt.text(ctr, max_value, buffer + " " + word["word"])

buffer = ""
ctr += 1
plt.plot(max_f@, "o-", label=synt["model"])
plt.legend()
plt.show()

plot_declination("cta0001-0010/ctae08.sbl")
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# Hanuwem cfoBO Ha rpaduk
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3*. HanuwuTe nporpammy, kotopashobpabaTbiBaeT Bce ¢aiinibl B apxuse 1 pucydr N rpacdukos
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[JlomaluHee 3apaHue: npojenanTe BCE TO e caMOoe, HO UCnosib3ynTe MeTKU GT Kak MCTOYHUK
nHdopmauum o HOT. CpaBHMTE NONYYEHHDbIE JaHHbIE.
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