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Cultural Difference Detection of Translation Using Image
Feature Vector

Tkkyu NISHIMURA
Abstract
Nowadays, machine translation-mediated multilingual communication is
becoming popular because the quality of machine translation is improved. For
example, NPO Pangea holds KISSY, Kyoto Intercultural Summer School for
Youth, where elementary school and junior high school students from various
countries such as Japan, Kenya, Cambodia, and Georgia collaboratively create an
artwork. During the collaboration, children can talk about their own ideas each
other using machine translation system.

However, the communication is sometimes failed even though machine
translation system can translate correctly. This is because images recalled by the
same concept are different due to the cultural differences. For example, machine
translation translates “ = 7 © (gobou)” in Japanese into “great
burdock”, "burdock,” and “greater burdock” in English. Japanese imagine a root
food from “ = 7R 7 (gobou),” and foreigners imagine a flower from “great
burdock”, “burdock,” and “greater burdock.” Those images are different, but they
represent same species. The image Japanese imagine from “= 78 7 (gobou)” is a
root of “great burdock,” “burdock” and “greater burdock” because Japanese often
eat a root of burdock. On the other hand, foreigners imagine that flower because
foreigners do not eat a burdock but see it. It is not easy that people solve this
cultural difference because they need to learn many knowledges about both
cultures.

Therefore, we propose a method that detects a cultural difference using image
feature vector automatically. Specifically, an image search is performed using
Japanese and English words linked to the same concept dictionary, and feature
vectors of the acquired images are generated. And then, it calculates the similarity
between the generated vectors and detects cultural differences based on the
similarity. To this end, we address the following two issues.

Threshold value to decide cultural difference

We need to find the best threshold value detecting cultural differences
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because the criteria for judging whether cultural differences exist are not
obvious in the existing researches.
Evaluating accuracy of the proposed method using the optimal
threshold value
Only people can judge whether cultural differences exist or not. To evaluate
accuracy of the proposed method, we need to compare the results from our
method with the human judgements.

In this research, we collect human judgements by asking people to judge
whether they recognize a cultural difference between images searched by the
proposed method. And then we compare human judgements and our detection
results with various threshold values, and we find the optimal threshold value.

Specifically, we have targeted on 800 concepts to automatically detect cultural
differences using the proposed method. While increasing a threshold value from
0.0 to 1.0 by 0.05, cosine similarities between every pair of feature vectors of the
concepts are compared with the threshold value to judges whether cultural
differences exist. Second, we have shown people the images of the same 800
concepts, and collected human judgements. After that, we compared our
detection results and human judgements to optimize threshold value.

Finally, to validate the optimal threshold value, we applied it to other 200
concepts. The following is the contribution.

Threshold value to decide cultural difference
When threshold value is 0.45, the proposed method achieved the highest
accuracy, 71%. This result indicates the optimal threshold value is 0.45 for
cultural difference detection.

Evaluating accuracy of the proposed method using the optimal

threshold value
To validate the optimal threshold, we have applied our method to 200
concepts to detect cultural differences. As a result, the accuracy of our
method achieved 69.8%, which shows the optimal threshold is valid.
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[FERDTFNEZAT 5. KBEEOE Z L 12Kk D 7= Aceuracy # bk L, fixd Accuracy
Do Te R DI BIE 2 e 72 BlE & L TED 5.
4.2.2 AFTOHIER

ANFTEDOAEZ W L7256, AMTE o T, SULZEDKC RN ER S
728, AR TIIE—2IZ 2%, HAILZEDOFEZ M L T b o7z, 2
DIz, LFROFE 1IZBWT, NOHEE 5 N OHERH 5 7-0,2580% L, A

A (1) ® svARyy -

==

F—TJ—N:E
A L X
B X
W7 X
B X

8 : 7 — M(EE A)
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10 : 7 27— M(EiI4 B)

74 —_—
SH5 2 5 HDEREDEY FERBTH5WET,
F—U—REZRT, '"AE'B'DEESDEEREN L DERTEZNRBATLEI L,

HL. MALHERTELBER WA ZEY, E556FRTERNERIIZLUB L ZRBATIEI .
XOROBFREMDOESTY

9: 7 — F(XE)

DHWr & —DIZED TN D,

RO 8~10 IZTAFTLELHKLTH L D EXITHW T o — T
H5. T — MIEE 1000 NS 25 HTDIZXY - T, 40 [HOT > 47—k
ZERRLTE. K10 DL ST 7 — M T, ¥—U— NEHEGEE A & %L B
D =DODEREMEZ TG A TS, X8 X9 IZiF A L B OMEEELRIND
REFHETWD. JUTIF, “A”, "B”, “[li77, “GLE R L"OMSOBINERH Y, 7
VHARE AL, IROBROFEEZ RAMREIC LTV D.

ZOT7 =TI, ENENOHEGEEEZ T, F—U— b TE 5%
BBREIELLNERATH L 9. A OBIGEEDEE TE7258137A”, B OE|%
HNHAETEX 25T, Wih & bHEBTEX2GGIM A EBRLTHH ).
T, ELOLOEBEEDL X —U— RO LEETERWGEIT" Y e L&
LTHH 9.

RIZ, ZTNHOT 7 — MERNLZHERZITV, NFTEL W LT
fERETDH. K277 — MEREZBROFITH S, £ 2 DITIE—D2D
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synset #x&K L CW5. £ LT, 77— MEROFNIIENZE IR —OFEFIT L

x2 T — MERDZERDH

FALUE T — MER ZHRDFER
0.4421 | A A w7 W7 | WG | W
0.2753 | A mA | A M7 W7 | W
0.4329 | A A A M7 |7 | AB
0.3221 | A A A M7 |7 | AB
0.7506 | B mA | WA W7 | WG | W
0.7325 | A mA | WA W7 | WG | W
0.4905 | A A A B W7 | AB
0.8203 | M7 | A 75 M7 W7 | W
0.8069 | A B ZEh L M7 |W7 | W
0.6575 | M7 | A M3 mJ3 | MJ3 | W3
0.6163 | B WA | WA W7 | WG | W

0.778 |73 |77 | W73 mJ3 | MJ3 | W3
0.3419 | A A A M7 |7 | AB
0.5665 | A WA | WA W7 | WG | W
0.6933 | A A A mAE | A AB
0.5016 [ A A ZEa L A A AB
0.5694 | B B B B W7 | AB
0.5441 | B w7 W7 | WG | W
0.5497 | B WA | WA M7 | WG | W
0.4749 | A A A A A AB
0.7492 | A M7 | W7 W7 | B 75

0.825 | M | B B M7 W7 | W
0.4359 [ A A 75 A W7 | AB

DIRETHS.

ZHAR IR TR S 7 U R b2V R IR O £l L 7S L7
12720, “A"RBAE B Z VAT, “AB”E W I FEERIC R o TS AHFZET
1%, SUEZEZ R LToW2 o, “W57O5A1E D LTIk 2 &l LT
EEZD. Fz, AB” L IR HEFITA Y B O E L H— T LR TE Zeno 7z
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WS ZETHDHIED, ULENH D LYK TE b, Fio, “UE R LD ERLE
Do TG A T ERR B OFE RN E N EEA BN E 2 b b2, b
DA HEDHIETITINZ 720,

4.2.3 AFTOHIMEREFEOLE

ZER D B ST N TOHB ORE R LR BT RO B2 i+ 5.

4.2.1 i Tl 7= FEE2 VT, 8 800 A AW TCIRERFIELAMEEL, 7V
r— P ORER & R U TRl 72 BME 2 A L72RER 2 T O 11 TH D.

800 DL ZIGEL T, M)DORUTY TTD 7=k, BEEDEKIT 8oo 1 % i H
L7c7e®, 43REHT 800 &72%. LRROMEIZENENANT TOHK L IBETFIED
W2 bl L 7235512, SUEZERICE 728 Th 5. ZofEZEW)ORXD 112
HTUILH T, LI Aceuracy % a5 L7234, IEBIMEE 0.4 12 L7=FF2S 77.5%
Tobmnolz. 2O, LAEZRHT 5720 ORERBIEIT 0.4 TH 5.

F7z, X 11 OREE%E 0.0 1T L2, 22 FIES EMEICKRE T 72803 800
il 560 fHTH -7, FILL, KEMEE 1.0 12 L2, SERTIENEMICKRIET
E72H0T 8oo fEHH 212 fHTH 72, (KEfEZE 0.0 IZ LT & & LITREFIEETS
TXEERLEHELTND LN ZETHD. (KEIEE 1.0 Lz s & &3t

800

700

REAMEICIC CTiREFEDERES
591 597 608 620 619 608
564

592
600 sgp 560 561 567 °77
509
500
443
400 355
300 279
227 213 212 212

200
100

0

0 005 0.1 015 0.2 0.25 0.3 035 04 045 05 055 06 0.65 0.7 0.75 0.8 085 09 095 1

11 : RBEE 2 & O
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RFEFETUEED Y LHHLTNDENI ZETHD. 2D b, i
S 74 800 D H B 560 EITFEBRIZULER2NE NI ZETHY, 212
L, EBRRICSULZEDR B D &) T ERmhoTz.
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E5E 5T

AETIL, RERBEZHWT, 3UEZEZHRETE 2002175, 4 T
DORGED B i 72 BEIL 0.4 EohoT-. ZHEBEE LTED T, #ETESL
RFET 5. MREET DML OHUT 200 T b OMEEIE, BEZ KiET 2B
A S-S L BB S E M S . 7 v — MMifoi{b T 2R FERIC 5
NIZATW, ZHARIZ L > TAOHE &2 ED 7=, &1L 200 H2#H L THGEz
177> 7=, FERIE, 200 D H B 154 EH ADH|Kr & —F L TV /=, Accuracy I
77% C AN IALZEZ I L7235 2T, R TRIE 8 Bl < IEMIZHIBT 2
ZEMTET.

AWFFEDERFIETIE, EBE 2D S ICEEZRBRH L TV D720, BIRH)7
EDHDEDERTZE - ST ERICULZED R ENARETH D, Lavl, B
DIRNE DERTFH - BEOULELHET L5613, BERBRIER WD
Rx REEABRESN D, #ER, EEDHIEIZBW TEMIZHBT TE 20
AW D.

%72, WordNet 205 HIEDOHGEZE G L ICHBHRHET D & 212, B LI HEE
ERICHZA RVOR « BRE7R EDMFEET D & BB R ORGSR AR E D B E AR
DERNE L BT EIND DT, EMICULEZRHTER2WEARH D.

B X IITARPIEORETFIETIE, < bELS bEGHREBE TGS

REFEORI
200
180
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118
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100 94
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6

4

2

0

0 005 0.1 0.15 0.2 0.25 0.3 035 04 045 0.5 0.55 0.6 065 0.7 0.75 0.8 0.85 09 095 1

143 139

o

o O O o
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BHRIARAE LICRER & 72 5. S RITEHE LIS & S22 W 2 Fik LB G
S, BEOBRANLULEERHT 2 ZENAROBETHLLEXDND.
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FOE BhYIC

ZERAI =T — g VBT A ULEER T 2720, ARUFFETITE
B BELNLRMN7 MLERWD Z L TULERET L7 T o —F 2485
LC& 7. ATEOEBIZLL T D@D TH 5.

1 72 BRE DR E
B % fi b3 2 7= IO B2 E 8 5. 800 HOBEEZEHWT, £
ZN O BIE TREFEOIERE S (Accuracy) Z i ~~7-. HEE%Z o4 & L
TED TR E T DO IEME S (Accuracy) )y 77.5% Cicbmno7z. 20D
T RO A E L BRI D72 D72 BElIL 0.4 THD L30Tz,
BRI % 8 o 7= UL ZERR R BE D RREE
Accuracy Dbk KL T HRIEZ KD D Z L2k » T, /e BEIX 0.4
ThdETNoT. FED LI Al 72 BB 2 FREET 5 72 D12, fd 72 B i
RO DRECHE LIS L 3R 288 % 200 HAHE L, BEOSULZE
R RS 2 FRGE L 7=, MREEORER, HE L7 200 fEHO#EE T Accuracy 13
77% CRIEIL 0.4 DI b ED -T2, ZDZ G, SUVERE O T= 0 DO
72HfEIX 0.4 TH D LR T 4.
F7o, MEEDORKE RS 8 FENTVEE TADNULEDFEZ HWr L7256 &
[FERDIRr A+ 2 2 & N TE . AFFRORBEFIET LR MIZIB N T,
AHhTHDHESZD.

SALEZ R T 272012, BBEOFE~T7 MVORLUE AR TS Z LT,
HEENOHREINDOGAA—VE2 S S EEARTET A2 &N TE . Big %L
ffi 9 Z LIFBEL T TIHEDL L2 WIHFRSOA A — U EEEE 2 TULEDFET
HILEEMMTELD, AR FIETHLHEEZ LS.

Fiz, ULENGFIET D LM 284 L L, MiEogq4 2 ED LI Z &1
X0, Z<oxbEEBRETH I ENTE 0, IBETENUEERBIZE
WCHEHITHDLZ L ERLT.

—F TR & LT, AFEORETIETIE, BGMRHE TS S Lz B\ K
fFLIRER D0, OEBUANDOEHZEE D T, bEL HIFT 5 ME
Db EEZEZLND.

StIE, AFIEORBTFIETH DG Z AW FEICN A T, BEgLSOE
NS ULEZRHT 2 FIEEEAET 5 2 & TEAMRENN L ULERIH T
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ek : V—Ra—F

REFELZFIETHITBWT, 717 T LAD3E%ET Python TfT-7-.
Y —A=z— [ 1 :image_feature_vector_improve.py

from keras.applications import VGG16

from  keras.applications.vggi6  import VGG16, preprocess_input,
decode_ predictions

import os, zipfile, requests, argparse, json, urllib, urllib.request, collections

import numpy as np

from keras.preprocessing.image import ImageDataGenerator, load_img

from keras import models, layers, optimizers

from PIL import Image

from bs4 import BeautifulSoup

import openpyxl

def write_result(classes,result):
filename="'../image_ feature_vector.xlsx'
book = openpyxl.load_ workbook(filename)
sheet = book.worksheets[2]
max_row = sheet.max_row
sheet.cell(row = max_row + 1, column=2).value = classes[0]
sheet.cell(row = max_row + 1, column=3).value = classes[1]
sheet.cell(row = max_row + 1, column=4).value = result
# PRITF
book.save(filename)
# T
book.close()

def cos_sim(v1, v2):

return np.dot(v1, v2) / (np.linalg.norm(v1) * np.linalg.norm(v2))



def imread_japanese(filename): ## /{4 %z 77—l B4l

gamma22L.UT = [pow(x/255.0, 2.2)*255 for x in range(256)] * 3
gammao45LUT = [pow(x/255.0, 1.0/2.2)*255 for x in range(256)]
#img = Image.open(filename)
#img = Image.open("data/TrainData/test1/" + filename)
img = Image.open("dataset/trainData/downloads/#&#) I kK &

b B {bA/" + filename)
img_rgb = img.convert("RGB") # any format gym mat to RGB
img_rgbL = img_rgb.point(gamma22L.UT)
img_grayL =img_rgbL.convert("L") # RGB to L(grayscale)
img_gray = img_grayL.point(gammao45LUT)
#pil_img.save('data/TrainData/redscale/test/' + filename)

img_gray.save('dataset/trainData/grayscale/ &4 b+ kK £k B
{bir {bE/" + filename)

def imread_english(filename): ##®{% % 7k — {4 (2 B Al

gamma22LUT = [pow(x/255.0, 2.2)*255 for x in range(256)] * 3
gammao45LUT = [pow(x/255.0, 1.0/2.2)*255 for x in range(256)]
#img = Image.open(filename)
#img = Image.open("data/TrainData/test1/" + filename)
img = Image.open("dataset/trainData/downloads/hob  hobgoblin

goblin/" + filename)
img_rgb = img.convert("RGB") # any format gym mat to RGB
img_rgbL = img_rgb.point(gamma22L.UT)
img_grayL =img_rgbL.convert("L") # RGB to L(grayscale)
img_gray = img_ grayL.point(gammao45LUT)
#pil_img.save('data/TrainData/redscale/test/' + filename)

img_gray.save('dataset/trainData/grayscale/hob hobgoblin goblin/' +
filename)

new_eng_dir_path = 'dataset/trainData/grayscale/hob hobgoblin goblin'
new_jap_dir_path = 'dataset/trainData/grayscale/ &% LT kK Z1b



BT A
jap_dir_exist = os.path.exists(new_jap_dir_path)
eng_dir_exist = os.path.exists(new_eng_dir_path)
if jap_dir_exist == False:
os.mkdir(new_jap_dir_path)
if eng_dir_exist == False:
os.mkdir(new_eng_dir_path)
#return arr.flatten()
filenames_japanese = os.listdir('dataset/trainData/downloads/ &Yy (L 1
A 2k BT B4
filenames_english = os.listdir('dataset/trainData/downloads/hob hobgoblin

goblin')

#filenames = os.listdir('data/TrainData/test1")

X = np.array([imread_japanese(filename_jap) for filename_jap in
filenames_japanese])

Y = np.array([imread_english(filename_eng) for filename_eng in

filenames_ english])
model = VGG16(include_top=False, weights="imagenet')
model.summary()
classes = {'E¥ fHYL\T #RAE 2k F{biF {b4','hob hobgoblin goblin'}
batch_size = 32

image_data_ generator = ImageDataGenerator() #rescale=1.0/255)
train_data = image_ data_ generator.flow_from_ directory(

'dataset/trainData/grayscale’,

#target_size=(224, 224),

target_size=(150, 150),

batch_ size = batch_ size,

class_mode="categorical’,

classes = classes,

shuffle=False



n_train_samples = 1
# train_ features =[]
# feature_vector_average = np.zeros(4*4*512)
counter = 0
label_list =[]
for input, label in train_ data:

counter +=1

label_list.append(label)

if batch_ size * counter >= 20:

break

#print(label_list)
#c = count(label_list)
#c = collections.Counter(tuple(count_label) for count_label in label_list)
str_label list = [str(i) foriin label list[0]]
¢ = collections.Counter(str_label list)
train_ features_ dict = {i:[] for i in c.keys()}

feature_vector_average_dict = {i:np.zeros(4*4*512) for i in c.keys()}

#norm = []

bottleneck feature train = model.predict_generator(train_ data,
n_train_samples, verbose=1)

#print(type(bottleneck_feature_ train))

#print(bottleneck_feature_ train.shape)

nnn

results = decode_ predictions(bottleneck_feature_ train, top=5)[0] # Efr
517

#print(results)

for result in results:
print(result)

eXit()HHH

for i in range(len(bottleneck_feature_ train)):



# train_ features.append(np.reshape(bottleneck_feature_ train[i],
4*4*512))
#print(i)

train_ features_ dict[str_label_list[i]].append(np.reshape(bottleneck_feature_tr
ain[i], 4*4*512))

#train_features_ dict[str_label_list[i]].append(np.reshape(bottleneck_feature_
train[i], 1000))

feature_vector_average_dict[str_label _list[i]] +=
train_features_ dict[str_label list[i]][-1]

num = 1
print(classes)
foriin feature_vector_average_dict:
print(str(num)+". B R O F1\n" feature_vector_average_dict[i])
#print(c[i])
feature_vector_average_dict[i] /= c[i]
print(str(num)+". K & O F-¥IE\n" feature_vector_average_dict[i])
num +=1
# feature_vector_average /= len(bottleneck_feature_ train)
# print("FHEE O FEIE\n" feature_vector_average)
#print(feature_vector_average_dict["[1. 0.]"])
cos_similarity = cos_sim(feature_vector_average_dict["[1. o.]"],
feature_vector_average_dict["[0. 1.]"])
classes = list(classes)
write_result(classes,cos_ similarity)

print("cos FE{LLE X : ",cos_similarity)

Y — A =z— K 2:Accuracy_cal.py
import openpyxl



threshold_value_list = [0.0, 0.05, 0.10,0.15, 0.20, 0.25, 0.30, 0.35, 0.40, 0.45,
0.50, 0.55, 0.60, 0.65, 0.70, 0.75, 0.80, 0.85, 0.90, 0.95, 1.0]
filename="../image_ feature_vector.xlsx'
book = openpyxl.load_ workbook(filename)
Cul_Def count =[]
for threshold_ value in threshold value list:
#cul_not_counter = 0
cul counter =0
#print("FfEIX", threshold_value)
for sheet_number in range(4):
sheet = book.worksheets[sheet _number]
#print("> — hF 2 3—|3", sheet_number)
min_row = sheet.min_row
max_row = sheet.max_row
#print("—% £13", min_row)
#print("—%& T 13", max_row)
for row in range(min_row + 1, max_row + 1, 1):
#print(row)
sim_ result = sheet.cell(row = row, column=4).value
if sim_ result == None:
print("Z=H#",row)
elif sim_ result >= threshold value:
both_num = sheet.cell(row = row, column=11).value
if both._num == "jfj j7":
cul counter +=1
#print(cul_not_counter)
#B_num = sheet.cell(row = row, column=6).value
elif sim_ result < threshold_ value:
AB_num = sheet.cell(row = row, column=11).value
if AB_num == "AB":
cul counter +=1

#print(cul_counter)



#print(sheet.cell(row = row, column=4).value)
#exit()
print("BEE", threshold_value,"» b7 D #: Hi%%1%", cul_counter)

Cul_Def_count.append(cul_counter)

# PRITF
book.save(filename)
# T
book.close()
Y — A z— R 3 :Majority_decision.py
import openpyxl

filename="../image_ feature_vector.xlsx'
book = openpyxl.load_ workbook(filename)
#Cul_Def count =[]
for sheet_number in range(5):
sheet = book.worksheets[sheet _number]
#print(">— K F 2 /3—(3", sheet_number)
min_row = sheet.min_row
max_row = sheet.max_row
#print("—% £13", min_row)
#print("—%& T 13", max_row)
for row in range(min_row, max_row + 1, 1):
both_counter = 0
AB_counter = 0
none_counter = 0
for ans_ col in range(5):
result_num = sheet.cell(row = row, column=ans_ col+5).value
if result num == "/l 5"
both_ counter +=1
elif result num =="A":

AB_ counter +=1



elif result num == "B":
AB_counter +=1
elif result num =="§Z472L":
none_counter += 1
if both_ counter >= AB_ counter:
if both_ counter >= none_counter:
sheet.cell(row = row, column=11).value = "[ifj /7"
elif both_ counter < none_counter:
sheet.cell(row = row, column=11).value = "§%4 72 L"
elif both_counter < AB_counter:
if AB_counter >= none_counter:
sheet.cell(row = row, column=11).value = "AB"
elif AB_counter < none_ counter:
sheet.cell(row = row, column=11).value = "§%4 72 L"
# PRI
book.save(filename)
# T
book.close()
#print(Cul_Def_count)



