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1.9318):
@idBasicTokenizer3idfg, BHRE—1D1E, BB—NMIBLEE WordpieceTokenizersy ik F &

def tokenize(self, text):
split_tokens =[]
# {§HBasicTokenizersig
for token in self.basic_tokenizer.tokenize(text):
# {FFWordpieceTokenizeri§&E— M o1aI 75
for sub_token in self.wordpiece tokenizer.tokenize(token):
split_tokens.append(sub_token)

2.5%05:
W 2AFRN, ME— M HMRETRLIdESISFE, INEITHE, BRARD1RERMETRIEEId

def convert by vocab(vocab, items):
"""Converts a sequence of [tokens|ids] using the vocab."""
output =[]
for item in items:
output.append(vocablitem])
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return output

e R FERRE— NIRRT

—. BasicTokenizer

REGVIE: #pK unicode -> KIRSBHETIEFA -> LEBPX -> TEDE -> KRSRFFIRRD
-> BIRTIEDE

1.5Epkunicode:
R R AR ERERE RS, MER S aRES Rt S

def convert_to_unicode(text):
"""Converts ‘text’ to Unicode (if it's not already), assuming utf-8 input."""
if isinstance(text, str):
return text
elif isinstance(text, bytes):
return text.decode("utf-8", "ignore")
else:
raise ValueError("Unsupported string type: %s" % (type(text)))

2. EREMTEER

BHAE—

1IERERRF0, BHafFoxfffd, FR\t\N\nFMUI=HI=RF

2BFIETHFAEIRATIE, SIFIRESIE. \t. \r. \n L% Unicode 2558 Zs B9=FF

def clean_text(self, text):
"""Performs invalid character removal and whitespace cleanup on text."""
output =[]
for char in text:
# ordZRENFHRTAIRDNL
cp = ord(char)
# ITIREERAT, BT, BR\\N\nFMTI=HI=FF
if cp == 0 or cp == Oxfffd or _is_control(char):
continue
# BRI HF AR, SFmETRE. \t. \r. \n LUK Unicode 2519 Zs B9=FFF
if _is whitespace(char):
output.append(" ")
else:
output.append(char)
return "" join(output)

def is_control(char):
"""Checks whether “chars’ is a control character."""
# These are technically control characters but we count them as whitespace

JFozgERE:  [NLP] bert N[JZ 5 iRRRBMENT


https://ld246.com/article/1677661531243

# characters.

if char == "\t" or char == "\n" or char == "\r":
return False

cat = unicodedata.category(char)

if cat in ("Cc", "Cf"):
return True

return False

def is whitespace(char):

"""Checks whether "chars’ is a whitespace character.

#\t, \n, and \r are technically contorl characters but we treat them

# as whitespace since they are generally considered as such.

if char == " " or char == "\t" or char == "\n" or char == "\r":
return True

cat = unicodedata.category(char)

if cat == "Zs™
return True

return False

nnn

3.2 18R
BHAE—
1 3R UnicodefBfiz

2 BIBAMTRERFNFRF, W3k is_
hinese char

BANRBHFRF, FERIRMITE, SUREEH

def tokenize chinese chars(self, text):
"""Adds whitespace around any CJK character.
output = []
for char in text:
# IRENFFRFA9UnicodefBfiz
cp = ord(char)
# NRBPNFFF, EREHRIIEHE, BNFRFRD
if self._is_chinese char(cp):
output.append(" ")
output.append(char)
output.append(" ")
else:
output.append(char)
return "" join(output)

nnn

# BITRNCRF TR R R PR
def _is_chinese char(self, cp):
"""Checks whether CP is the codepoint of a CJK character."""

# This defines a "chinese character” as anything in the CJK Unicode block:
# https://en.wikipedia.org/wiki/CJK Unified Ideographs (Unicode block)

#

# Note that the CJK Unicode block is NOT all Japanese and Korean characters,

Rk
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# despite its name. The modern Korean Hangul alphabet is a different block,
# as is Japanese Hiragana and Katakana. Those alphabets are used to write
# space-separated words, so they are not treated specially and handled
# like the all of the other languages.
if ((cp >= Ox4E00 and cp <= Ox9FFF) or #

(cp >= 0x3400 and cp <= Ox4DBF) or #

(cp >= 0x20000 and cp <= O0x2A6DF) or #

(cp >= 0x2A700 and cp <= Ox2B73F) or #

(cp >= 0x2B740 and cp <= 0x2B81F) or #

(cp >= 0x2B820 and cp <= 0x2CEAF) or

(cp >= 0xF900 and cp <= OxFAFF) or #

(cp >= 0x2F800 and cp <= Ox2FA1F)): #

return True

return False

4.5

1. K IEPREIE
QUMRTHMEHREITYIER, BNHMETESE, RRESIENIR
X— AR T AT

def whitespace tokenize(text):
"""Runs basic whitespace cleaning and splitting on a piece of text."""
text = text.strip()
if not text:
return []
tokens = text.split()
return tokens

5. XS RFHFHIIRRSE

1. token#&/\5, RREREENS
2. B ETRRT SIS RREr RS H1E

XEBFER—TTEMS: eg'da BER a - W NFERAER,FE+unicodedata.normalize("NFD",
ext) SLFiEIC a' DR 'a'f0'-', BD: B— MR MBI

split_tokens =[]
for token in orig_tokens:
if self.do_lower case:
# ¥gtokenfERl/ NG
token = token.lower()
# EREERS
token = self. run_strip_accents(token)
# trRoiE
split_ tokens.extend(self. run_split on_punc(token))

def run_strip_accents(self, text):
"""Strips accents from a piece of text.
# IREIFFEITE SRR, unicodedataEpythonRNEE: BHETFHE— MBAHRFE ML

nnn
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text = unicodedata.normalize("NFD", text)
output =[]
for char in text:
# IREIFRFAIUnicodezL5
cat = unicodedata.category(char)
# ITIREAIAMNNZER, TEFAMBETIX—X
if cat == "Mn":
continue
output.append(char)
return "" join(output)

#IrRiE, ERIERASDIE
#eg: (start new) B#DIEA[(, start’,' ''new',)]
def run_split on_punc(self, text):
"""Splits punctuation on a piece of text.
chars = list(text)

=0
start new_word = True
output =[]

while i < len(chars):

char = charsJi]

# FT R BRI RAS

if _is_punctuation(char):
output.append([char])
start_ new word = True

else:
if start new word:

output.append([])

start new word = False
output[-1].append(char)

i+=1

return [

# FIMTR B RIrAfS, BEBAFIUnicodesSRBIsRF kT
def _is_punctuation(char):
"""Checks whether ‘chars’ is a punctuation character.
cp = ord(char)
# We treat all non-letter/number ASCII as punctuation.
# Characters such as "A", "$", and "™" are not in the Unicode
# Punctuation class but we treat them as punctuation anyways, for
# consistency.
# 651ﬁ?|£[33,47],[58,64],[91 ,961,[123,126]19EP EBIinmfT S, HWIMEBXLFRF"#$%& () +,-./5<=>
@N"_{}~
if ((cp >=33 and cp <=47) or (cp >= 58 and cp <= 64) or
(cp >=91 and cp <=96) or (cp >= 123 and cp <= 126)):
return True
cat = unicodedata.category(char)
# UnicodeZ&5ILAPF LI BT S
if cat.startswith("P"):
return True
return False

Jjoin(x) for x in output]
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6.BIRERIE, FSME
PRSI E— AR, FRTIEn

output_tokens = whitespace tokenize(" ".join(split_tokens))

—. WordpieceTokenizer

WordpieceTokenizer@7EBasicTokenizerfy&Hl EERHITHIE, TEENEXERD A— M Ft
ken, Lﬂl&@ﬂvocabfjﬁ, {siFgreedy longest-match- f|rst algorithm BEERIKIICILECE X,
—ANEFESHEA

R, XﬂZEF'B'ZEElFE, RVEFERWPTRSIET, BA— " FEe&EBETT
KEELE: #pUnicode->Zt&01a- > FEialibIE- > N8 - > LR EA
tEFEUnicode- > 218 1a&BF0BasicTokenizershfli—kE, FERSE =2

i
145k Unicode
2 BATEDIRENE—
3. FHrER i’il_leEl’JE—jC R ERREIRE/9200)
4 BT HiFRCIZiEH[UNK]

text = convert_to_unicode(text)

output_tokens =[]
for token in whitespace tokenize(text):
chars = list(token)
if len(chars) > self.max_input_chars_per word:
output_tokens.append(self.unk token)
continue

PR IE=

(REY:E: S E L
2. B THIEERRMmIRISE R key, FR5I(ENREAvalue, ZR5|IMNOFFEA

def load vocab(vocab file):

""Loads a vocabulary file into a dictionary.""

vocab = collections.OrderedDict()

index =0

with tf.gfile.GFile(vocab file, "r") as reader:

while True:
token = convert_to_unicode(reader.readline())
if not token:
break

token = token.strip()
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vocab[token] = index
index += 1
return vocab

3.0LEiEG% (greedy longest-match-first algorithm)

greedy longest-match-first algorithm FZELEE:

1. M start=0,end=len(word)

2. NI FERiaARS [sart.end
PR =ball iy Y e e i

3. Llend AtricMNAZE LT, FIRrFS[sart:
nd] 25 F iz

4 WNRE, t)oFE, 1BRstart=end, end=len(word)iric, BXHITE=F
5. FF1E, tricAbad ZB/MNAREIUNK]
6. FEstart R AOFERIN ## EAFFL

Hspt @Xusst Namaiia, IEFRIFRL#HENTTL, URE— 1 FEAEIRT, 2D
WEAIUNK], ARSI F R EAREDIRER

is_bad = False
start =0
sub_tokens =[]
while start < len(chars):
end = len(chars)
cur_substr = None
while start < end:
substr = ""join(chars[start:end])
if start > O:
# eEFSLFEBLA#FHENFL
substr = "##" + substr
if substr in self.vocab:
cur_substr = substr
break
end -=
# FEREAFERHES, BEHEER, fRCAUNK]

if cur_substr is None:

is bad = True
break
sub_tokens.append(cur_substr)
start = end
if is_bad:
output_tokens.append(self.unk token)
else:

output_tokens.extend(sub_tokens)
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