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Development of a product purchase assistance application
for the visually impaired.
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Development of a product purchase assistance application
for the visually impaired.

Abstract The purpose of this development was developed for the visually impaired to receive accurate
information about the product as a consumer when purchasing a product at a convenience store. Based on the
location of the user, we use image recognition technology instead of braille located at the top of the can of
beverage, which is vaguely marked among various products on sale, and to guide basic information by voice.

Key Words : visually impaired, image recognition, convenience store
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import android.content.pm.PackageManager
import android.content.pm.PackageManager
import androidx.core.app.ActivityCompat

import androidx.core.content.ContextCompat

1|/ 7pie A &4
fun checkPermission() {
val cameraPermission =
ContextCompat.checkSelfPermission(
this@MenuActivity,
Manifest.permission. CAMERA

)
if(cameraPermission !=
PackageManager PERMISSION_GRANTED) {
ActivityCompat.requestPermissions(this,
arrayOf(l}/Ianifest.permission.CAMERA), 1000)

)
/AR D% A

2 | requestPermissions(arrayOf(Manifest.permission. ACCES
S_FINE_LOCATION), 1)

¥ 1-L 7hiEt 3 A 7s A% Fol 2=

Fig 1-1. Authorize camera and location functions
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Fig 1-2. Ask user for permission screen
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import com.skt. Tmap.*
import com.skt. Tmap. TMapData.*

//Tmap ZV& AA AA

tmandata = 'I‘ManData() //POIAA 7272
ALEolHE sl Fex

tmapview = TMapView(this)
tmapview!!.setSKTMapApiKey(mApiKey) // api key

tmapview!! setLanguage(TMapView. LANGUAGE_KOR

EAN) // o] 27

tmanegns = TManGnsManager(this@SearchMap)

frdde) AXEAE g ST

tmapgps!!.setMinTime(1000) //$1 X ¥7 <12

FH A A

tmapgps!'. setMlestance 50 /913w <12
HaAA

tmapgps!!. setProwder(TMaDGDSManager.NETWORK_P

ROVIDER) //UIE9)= 74ke] S EHA

tmapgps!!.OpenGps()

o

ot

tmapview.setlconVisibility(true)

tmapview.zoomLevel = 18

tmapview.mapType =

tmapview MAPTYPE_STANDARD
tn)lapview.setLanguage(tmapview,LANGUAGE,KOREA
N

tmapview.set TrackingMode(true)
tmapview.setSightVisible(true)
binding.linearLayout Tmap.addView(tmapview)

3 1-3 Tmap A& E5207] @ AR 3=

Fig 1-3. Tmap load and setup code
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Fig 1-4. Map screen output result after using Tmap api



import com.skt. Tmap.*
import com.skt. Tmap. TMapData.*
import android.location.Location

override fun onLocationChange(location: Location) {
tmapview!!.setLocationPoint(location.longitude,
location latitude)
tmapview!!.setCenterPoint(location.longitude,
location.latitude)

latitude_start = location.latitude
longitude_start = location.longitude

) Log.d(TAG, "$latitude_start, $longitude_start
AAA")

getAroundBizPoi()

717 1-5. GPSE ARE3lo] A%el] dA4) 9% BA]
Fig 1-5. Show your current location on a map using GPS
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import com.skt. Tmap.*
import com.skt. Tmap. TMapData.*

val tmapdata = TMapData()
val point = tmapview!!.centerPoint

tmapdata.find AroundNamePOIl
point, "H2]H" 1, 10
) { poiltem —>

for (i in poiltem.indices) {
val item = poiltemli]
Log.d(
TAG, "POI Name: " +
item.poiName.toString() + ”, " +
"Address: " +
item,poiAddress.replace( mull”, ")+ "+
"Point: " + item.poiPoint.toString()
+7 Poii()ii " + item.poiid

}
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Fig 1-6. Find a

current location

convenience store near you based on your
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Fig 1-7. Result value through POldata search

while (true) {
i
Epoiltem[count].poiName.toStn'ng().endsVVlth "SERA))

count += 1
} else {

l):)inding.Textl.setText(poiItem[count].poiN ame.toString ()

latitude_list[0] =
poiltem[count].poiPoint.latitude
longitude_list[0] =
poiltem(count].poiPoint.longitude
convenience_list[0] =
poiltem[count].poiName
\ break

)

8 1-8 "FAPY ) 3k AMAT} A9
Fig 1-8. Exclude search results containing "parking lot”
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import com.skt. Tmap. TMapData
import android.location.Location

/7325 rotol w9 lineo® I FE T
tmapdata.findPathDataWith Type(

TMapData. TMapPathType. PEDESTRIAN_PATH,
tMapPointStart, tMapPointEnd
) { polyLine —> tMapView.addTMapPath(polyLine) }

a7 -9, B A3 71e 3 F Akl B4
Fig 1-9. Display on the map after implementing the walking

directions function
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Fig 1-10. Results of walking to nearby convenience stores
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val root = document.documentElement

val nodeListPlacemark =

root.getElementsBy TagName("Placemark”)

for (i in 0 until nodeListPlacemark.length) {
val nodeListPlacemarkltem =

nodeListPlacemark.item(i).childNodes

for (j in 0 until nodeListPlacemarkItem.length) {
if (nodeListPlacemarklItem.item(j).nodeName ==
"description”) {
var insert_check = false

if
g‘r{lodeLlstPlacemarkItemltem(]) .textContent.contains(”,”)

insert_check = true
Log.d(TAG,
nodeListPlacemarkltem.item(j).textContent)

path.add(node}ListPlacemarkItem.item(j ).textContent)

if (nodeListPlacemarkItem.item(j).nodeName ==
"Linestring” || nodeListPlacemarkItem.item(j).nodeName
== "Point”) {
val coordi_node =
nodeListPlacemarkItem.item(j).childNodes
for (k in 0 until coordi_node.length) {
if (coordi_node.item(k).nodeName ==
"coordinates”) {
val coor_arra
coordi_node.item(k).textContent. %pht(” ").toTypedArray()

path_coor.add(coor_array[0].toDouble())
path_coor.add(COO{_array[l].toDouble())
)

}
}

a9 1-11 &R 23] AR Ay 2=

Fig 1-11. Code for processing walking directions information
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override fun onlocatlonChanged(locatlon Location) {
val longitude = location.longitude
val latitude = location latitude //$1%

A=

tMapView.setLocationPoint(longitude, latitude)
tMapView. setCenterPomt(longltude latitude, true)
Log.d(TAG, "path size is : " + path.size + " path_coor is :
+ path_coor.size + " nodecurrent: " + nodeCurrent)
var intent = Intent(applicationContext,
MenuActivity::class.java)
if (nodeCurrent == 0) {
binding. Drawing.visibility = View INVISIBLE
binding.linearLayout Tmap.visibility = View.VISIBLE
if (path.size > (0 && nath coorsize > 0) {

"

onRead("#| -] Qhi) & AlAHEA Q.
${path[nodeCurrent]} 34| L. Z“‘ Wolof 8.")
Log.d(TAG, “nodeCurrent: $nodeCurrent”)
Log.d(TAG, Integer.toString (path_coor.size))
nodeCurrent++
) else {

"o

Log.d("back step required: ", "path is 0 & path_coor

is 0")

} else if (2 * nodeCurrent + 2 < path_coor.size) {
if (path_coor[2 * nodeCurrent] > longitude - 0.0001 &&
path_coor[2 * nodeCurrent] < longitude + 0.0001 && path_coor[2
* nodeCurrent + 1] > latitude - ()(XX)] && path_coor[2 *
nodeCurrent + 1] < latitude + 0.0001)
onRead(path[nodeCurrent] + "SFAIL.")

Log.d(TAG, "nodeCurrent: $nodeCurrent”)
nodeCurrent++

} else if (2 * nodeCurrent + 2 == path_coor.size) {
if (path_coor[2 * nodeCurrent] > longitude — 0.0001 &&
path_coor[2 * nodeCurrent] < longitude + 0.0001 && path_coor[2
* nodeCurrent + 1] > latitude - 00()()1 && path_coor[2 *
nodeCurrent + 1] < latitude + 0.0001)
onRead(path[nodeCurrent] + "gilol 8. shiE
FTERIAL

Log. d(TAG, "Got it!")
Log.d(TAG, "nodeCurrent: $nodeCurrent”)
nodeCurrent++

} else if (2 * nodeCurrent + 2 > path_coor.size) {
toast(" Q1 3}W o ol t})
startActivity (intent)

Im!!.removeUpdates(this)
finish()

)

% 1-13. Az 84
Fig 1-13. Voice guidance output code
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fun onRead(text: String?): String? {
tts!!.setPitch(1.0f) //1.0% 24
tts!!.setSpeechRate(0.9f) //0.9u)j<d0 & 9]7]
tts!l.language = Locale KOREAN
tts!) 1.speak(text, TextToSpeech. QUEUE_FLUSH,
null, "
return text

// tts 24
override fun onInit(status: Int) {
if (status == TextToSpeech.SUCCESS) {
val result = tts!!.setLanguage(Locale. KOREAN)

if(result ==
TextToSpeech. LANG_MISSING_DATA || result ==
TextToSpeech LANG_NOT_SUPPORTED) {
Toast.makeText(this, "The Language
specified is not supported!”,
Toast LENGTH_SHORT).show()

} else {
Toast.makeText(this, "Initilization Failed!”,
T oaistLENGTH,SHORT) .show()

}

1% 1-14 TTS7 )%
Fig 1-14 Setting up and activating the TTS function
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private fun openCamera() {
try {

val mCameraManager =
this.getSystemService(CAMERA_SERVICE) as
CameraManager

val characteristics =
mCameraManager.getCameraCharacteristics(mCamerald)

val map =
characteristics.get(CameraCharacteristics. SCALER_STREA
M_CONFIGURATION_MAP)

val largestPreviewSize =
map!!.getOutputSizes(ImageFormat. JPEG)[0]

setAspectRatioTextureView(largestPreviewSize.height,
largestPreviewSize. width)

mImageReader = ImageReader.newInstance(
largestPreviewSize.width,
largestPreviewSize.height,
ImageFormat.JPEG,
7

)
if (ActivityCompat.checkSelfPermission(this,
Manifest.permission. CAMERA)
1= PackageManager.PERMISSION_GRANTED
) return

mCameraManager.openCamera(mCamerald,
deviceStateCallback, mHandler)
} catch (e: CameraAccessException) {
Handler(Looper.getMainLooper()).post {
Toast. makeText(thjs@DetectActivity,
Ax EgFUrh,
4 GTH_SHORT).show()

"7}l
Toast.

}

a9 1-15. 7hE} 7% 7d
Fig 1-15. Implementing camera functions
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camera  apis
openCamera() & ©]8-3}]

I3 1-16. FHEl 7)1% xml 3P
Fig 1-16. camera function xml screen



val dir = externalCacheDir
var file = File.create TempFile("photo_
val readerListener = object :
ImageReader.OnImageAvailableListener {
override fun onlmageAvailable(reader:
ImageReader?) {
var image: Image? = null

"o

Jpg”, dir)

try {
image = imageReader.acquireLatestImage()

val buffer = image!!.planes[0].buffer
val bytes = ByteArray(buffer.capacity())
buffer.get(bytes)

var {outputi OutputStream? = null

try
output = FileOutputStream(file)
output.write(bytes)

} finally {
output?.close()

var uri = UrifromFile(file)
var bitmap: Bitmap =
BitmapFactory.decodeFile(file.path)

} catch (e: FileNotFoundException) {
e.printStack Trace()

} catch (e IOException) {
e.printStackTrace()

} finally {
image?.close()

}

a9 117 7k 2 5 A sfde A%

Fig 1-17. Save as cache file after shooting with camera

18 1-17-2 File object W]¢] createTempFile() functiong ©]-&
slo] YA)utAd-S SR FEsklrh ¥ o]E-2 photo_(H
H2hjpg YA AR A

7 imageReader AA] 1ol A wk= readerListener 2
kA, o|u] 7} AHgIFesA AR S Addrt
ima)geReader .setOnlmageAvailableLi stener(readerL1 stener,
null
photoFile = file
val captureListener = object :
CameraCaptureSession.CaptureCallback() {
override fun onCaptureCompleted(

session: CameraCaptureSession,

request: CaptureRequest,

result: TotalCaptureResult

super.onCaptureCompleted(session, request, result)
Handler(Looper.getMainLooper()).post {
Toast.makeText(this@DetectActivity, "A}zlo]
Y}, Toast LENGTH_SHORT)
.show()

b

when (cameracheck) {

1>
img_networking("http:/121.162.15.236:80/imgInformation”,
photoFile)

2 >
9 img_search_networking ("http:/121.162.15.236:80/imgSearch”,
photoFile)

initCameraAndPreview()

)
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Fig 1-18. Code to send to server after taking photo
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override fun onResnonse(call: Call, response: Response) {
Log.d(TAG, "&.3 ¢+8")
Log.d(TAG, "#+4 ©]&: ${photoFile.name}”)

val resStr = response.body!!.string()
val json = JSONObject(resStr)

val obj = json.getString("name”)
Handler(Looper.getMainLooper()).post {
Toast.makeText(applicationContext, obj,
Toas}t.LENGTH_SHORT)Ashnw()

}

override fun onFailure(call: Call. e: IOException) {
Log d(TAG, "A¥ 2% 23 ")

7% 1-19. o]v)A) 5 httpBAl
Fig 1-19. Request code to image file server

1-19% AY http-$-5& ¥
A AR el 332 4% $U e A
weha, e 49 AHgA A A

EQ
Ll
,
2
=
:Olﬁl’:
o
Hn
i
e
L
ol
ol
Q2

o 95 guE A PldE dow gHow we
2o et A e gush Mmad 2er) ted Basd
A8 A A,
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import android.speech.RecognizerIntent
import android.speech.SpeechRecognizer

// o H o]/\l
pnvate fun askSpeechInput() {
if (!SpeechRecognizer.isRecognitionAvailable(this))

Toast.makeText(this, "&4 ¢121& A3 &
Uk, Toast LENGTH_SHORT).show()
} else {
val i =
gll)tent(Recognizerlntent.ACTION,RECOGNIZE,SPEEC

i.putExtra(
RecognizerIntent. EXTRA_LANGUAGE_MODEL,
Recogniz;arlntent.LANGUAGE_MODEL_FREE_FORM
i.putExtra(RecognizerIntent EXTRA_LANGUAGE,
Locale.getDefault())

i.nutExtra(RecognizerIntent. EXTRA_PROMPT,
"ake SRS WAL

startAcuVltyForResult(l RQ_SOEECH_REC)
}

% 1-20. Google Kol 918 343l 3=
Fig 1-20. Google Voice Input Activation Code

1-20-8- google speech apiZ AFg3&}o] AFgale] S48 H)
2ER W3 71Tl

RecognizerIntent. ACTION_RECOGNIZE_SPEECH 3}<3=]|
o3 14j0] e,

import android.speech.RecognizerIntent
import android.speech.SpeechRecognizer

override fun onActivityResult(requestCode: Int,
resultCode: Int, data: Intent?) {

)super.onActiVityResult(requestCode, resultCode,
data

/ARl Avgr WS
if (requestCode == RQ_SOEECH_REC &&
resultCode == Activity. RESULT_OK) {
val result =
data? getString ArrayListExtra(RecognizerIntent EXTRA
_RESULTS)
VoiceText = result?.get(0).toString()
if (resultCode == RESULT_OK) {

text_networking("http:/121.162.15.236:80/text”,
VoiceText)

}

)

a9 121 54 94 Adgh AnE AE

Fig 1-21. Speech recognition result sent to server

S04 F Bz wghe dloly e Ama
WA E Fhugte} o] hitpE S41E 8]

EELICEEE)

Google Speech A{H|A7} QL|QE HIAER
BISSI BIAES O] Yat SRELICH

18 1-22. google speech api 3}H
Fig 1-22. Google Voice API screen

1-2sol A A5k S8 99 B B 43 S9e
W At 1502 ol BHH, HYT Lust Yue us

Hlaste] AFp7h 227 ARgA A Ak
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1-5. AsyncTaskE o]§-¢ HttpUrlConnection

ot Zolt = A9 2187 Y8k whio =z HTTP%

Ho 2+

Aol itk HTTPEAI 2 2 URL A4S B3] HolEl & ¢oje
= U AHATh DBl EAl8k= dHlolE S 7h 2] f§l
M FAS gt gtezol=o] 544 9| DBl A% H
7t QEE FHolgle] 7k viAel WEBS 24 3tk L
23 YES Wk o} 49 $2-& vl A 517 flsiAE
HjiE7] WA o7 =23 £ Q) uE AsyncTask & & 34
k.

// 1 dlolg)7 glew dehn|e S Hl et
if (_params == null) shParams.annend("”) else {
// skekmElZE 270 ol Abol wfebnlE] Ao &7}
Fosue A9 w4
var isAnd = false
/ sEmE 719k #
var key: String
var value: String
for ((keyl, valuel) in _params.valueSet()) {
key = keyl
value = valuel.toString()

ce ol IR A 1B, ekl sl
if (isAnd) sbParams. append("&”)
shParams.append(key).append("=").append(value)

// BAAEl 7 270 o] AFo]d isAndE true®

uptan v FIRE &E E1Ith
if ('1SAnd) if (_params.size() >= 2) isAnd = true

}

¥ 1-23. StringBufferol| we}u]g] 14
Fig 1-23. Connect parameters to StringBuffer

1-23&  StringBufferol|] sjelv]e] A4 sl ot
StringBuffer mutable 2}#|°]t}. 2 StringBuffer 24z A3
olFel dd A dlelgE WMAT 4 Avk dil=
append M| 4= AERE *}ﬁﬁl-xl 7k 21 oo = Hlo]E] WA o] o
o7 = WA o A Z3e,

F'lm

{

val url = URL(_url)

urlConn = url.openConnection() as
HttpURLConnection

// [2-11. urlConn A1A

urlConn. QPtRPquestMethOd(”POS"l ") // URL 239
{6} Dﬂ/\r_‘ /\—l/d : POST.

urlConn. setRequestPrope Y(”Accept Charset”,

"UTF-8") // Accept-Charset %

urlConn.setRequestPropeIty(
"Context_Type”,
”ap]i)lication/xfWwwfforrnfurlencoded;cahrset:UTF*S”

// [2-2). parameter € 2 dlo]E] $}o]L27].
val strParams = shParams.toString() //sbParamsol|
Ag e e gES 2EZ 0w A% d)id=idl&pw=123;

val os: OutputStream urlConn getOutputStream()

os.write(strParams.toByteArray (charset("UTF-8")))
/) &8 2~EY 5 El

(1) &theta v+
£ Ny e
//12-31 AA A shel
/A8 A nule eEEa AEE F8

if (urlConn. getResponseCode() I==
HttpURLConnection. HTTP_OK) return null

// 12741, elo] & AnE ¥l

// QA8 URL°1 %2 &S BufferedReaders. W=t}

val reader =
BufferedReader(InputStreamReader(urlConn.getInput Stream
(), "UTF-8")

// EHBY B 1 Pol v W
var line: String?
var page: String? = ""

// 2els wrolgl 3T
while (reader readLme also { line = it } != null) {
pag}e += line

return page

} catch (e: MalformedURLException) { // for URL.
e.printStack Trace()

} catch (e IOException) { // for openConnection().
e.printStackTrace()

} finally {
if (urlConn != null) urlConn.disconnect()

18 1-24. HttpURLConnectiong E&l web?] ©|o|E]E 714
=
Fig 1-24. Get data from web through HttpURLConnection.

of

1-24% HttpURLConnection S1~ElAE @ @48 e d AM:
A% HTTP M) gt 7|2 YEY A A4 T dayadA 7
A e 4 Ak 24 F HtpURLConnectlo 9 IputStream T
OutputStreamel 4] close() Uﬂ NEE 5281 o] Q2B 29 948 YE
92 dazrt A AW FF G QAdE G F4 gerh
A4 A vAEE 352'?-:3]1 A ARl G- Aol 5 FEel A
7|8 2] B 4 Qltk

er
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1-6. o=@ Alo| A ZzAE Ul e IR
st SHX|E MEFIHR

Mg gaz
G EES SNk

Hsts 7lse HEstM2 ' :
|k:iD\Eik:l s

N EDS ] N o
molF 37|

%

HEde|e ABALHCY 5‘,,
0 @L\\
HE QA Lo <
CUAIBAERMCEH
oy
22 37|
m o < n o £
I3 1-29. A A sk
(a]
) ) ) : . Fig 1-29. Convenience store search_screen
a9 1-25, Al_gi 8 1-26, WHl sk
Fig 1-25. start_screen Fig 1-26. main menu_screen () 1-30. =1 Aok s

Fig 1-30. Walking Directions_screen

2. Aw
2-1. dlo]g o]~ A7 ZEAA

A ZRAzE A ZRAz0)A 28817] 98] dlo]
Bl dAeshs 3ol T dlolele] Ze st
A ZRA 2l 288 Aile 55 5 FHHs e
AL, 223 vleleHo)A~E ARl 913 FH|E
t}.

1 | import csv

import requests

from bs4 import Beautiful Soup
import pymysal

import openpyxl

import pandas as pd

import urlhb request
import json

mydb = pymysgl.connect(

1 o < " o < user="root’,
passwd="smtown05’,
host="localhost’,
9% 1 SARALE Y 18 AR sk db~ sulivarr,,

SKT834 H O R 34% 8

P5l= SRE THSHR

Fig 1-27. voice search_screen Fig 1-28. Photo shoot_screen 2 )
cur = mydb.cursor()

dfl = pdread csv("gHiAn| 2k AEE B Au]2 744
A R_20210827.csv”, encoding="euc—kr’, index_col=0)
dfl.drop(['Unnamed: 1'], axis = 1, inplace=True)

cu = dfLloc[dfl[' vl &'] == 'CUGEAD']

gs25 = dfLloc[df1[' g 4] == 'GS25(EAN']
seveneleven = dfl.loc[df1[’ Fuj i 4] ==

ARG (A ]

a8 2-1. 28 & 9 rClaEgz] 2227
Fig 2-1. Call Modules and Assigned Directories
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a7 2-1& LeE 2858 25 35512 B0} MM
x|

; E o
Claselel B2 8 Waol HEBH 2HFolck 1) diop B
S T gzol eols $ES MNHFE oEe o
Ck. 2) loc £42 ol A8 S3) @ clolelg ZHxgUCk

for index, row in cu.iterrows():
price = row[0]
convenience = row[1]
beveragename = index
cur.execute(insert_query3, (beveragename, price,
convenience))
mydb.commit()
for index, row in gs2b.iterrows():
price = row[0]
convenience = row[1]
beveragename = index
cur.execute(insert_query3, (beveragename, price,
convenience))
mydb.commit()
for index, row in seveneleven.iterrows():
price = row[0]
convenience = row[1]
beveragename = index
cur.execute(insert_query3, (beveragename, price,
convenience))
mydb.commit()

a7 2-2. 7t M2 A2l & dioledolA ME
Fig 2-2. Price Information Preprocessing and DB Save

O8 2-2= MEES| 714 FEE MAelstn Y HEE Hlo]
Efdlo| A0 XMEs|F= nFolct M i Hiol M
= 0|82 J7H, Herel HES o2 Z0o{M HolE
ojAof MEBHECE 2tzte| He|d HE ctai MEs
£ nfgolct,

beveragename price convenisnce

Fra THA 62 12000 CUGEAY

a7 2-3 714 M2 Mx2l ¥ DB M Zut
Fig 2-3. Price Information Preprocessing and DB Save Output

url =
"https://pyony.com/search/?event_type=&category=1&ite
m=&sort=&q="

url2 =
"https://www.fatsecret.kr/%EC%B9%BC%EB%A1%9C
%EB%A6%6AC-%EC2%698%81 %6EC%6962691 %6 EC2%6862%63
C/ Slearch?q: %EC%ID2%8CHWEB%A3%3C&pg="

rurl =
"https://www.fatsecret.kr/%EC%BI%BC%EB%A1%9C
%EB%A6%6AC-%EC2%98%81 %EC%6962691 %EC2%686%63
C/search?q=%EC%97%90%EB%84%83%EC%AT7%80+%
EC2%9D%8C%EB2%A3%8C&pg="

insert_query = "insert into event (shopname,
bev)eragename, eventname, price) values (%s, %s, %s,
%s);"

insert_query2 = "insert into nutritionfacts (foodname,
kca}, carbohydrate, protein, Fat) values (%s, %s, %s, %s,
%s)"

insert_query3 = "insert into beverage (beveragename,

price, convenience) values (%s, %s, %s);”

O 24, Ho|M #ANE 2 SES JAUNE TR
Fig 2-4. Convenience store event information and Beverage
Nutrition Facts Preprocessing

HolY WAYE U SRS YW HOHE T 9B
Hxfel ZHoIck IBYS A FAE Who| HIHF

= oHgolct

for page in range(0, 100):
response = requests.get(url2+str(page))
for i in range(0, 10):
if response.status_code == 200:
html = response.text
soup = BeautifulSoup(html, "html.parser’)
foodname =
soup.select(’.prominent’)[il.get_text()
url3 = soup.select(”.prominent”)[il[ "href’]
response2 =
requests.get("https://www.fatsecret.kr’+url3)
html = response2.text
soup2 = BeautifulSoup(html, "html.parser’)
kecal =
soup2.select(’ .nutrient.black.right.tRight’)[0].get_text()
carbohydrate =
soup2.select(’.nutrient.black.right.tRight’)[1].get_text()
protein =
soup2.select(’.nutrient.black.right.tRight’)[2].get_text()

at =
soup2.select(’.nutrient.black.right.tRight')[3].get_text()
cur.execute(insert_query?2, (foodname, kcal,
carbohydrate, protein, Fat))

mydb.commit()

J% 2-5 3B doNE M2l 2=
Fig 2-5 Beverage Nutrition Facts Preprocessing Code

SET JUYEE Yeldhe AMOIES AEYHAM st
2 Zze|, Eeeta, T, x|dlo| HEES
OIE0{M siEstke FEol|l 37 BolM Wetelz siE
= ZEE olo|eslo]A0] ME eCh

80 mjo

=

o) m
-

keal carbehydrate protein Fat
76 ki 4909 337g 0979
307 Id 0.00g 0.00g
S0k 2.05g 4819
335k 0.00g 0.50g
502 ki 0.00g 0.00g
188 kI 050g 0.00g
24k 0.00g 0.00g
84k 0.00g 0
b g ki 6.00g 61
I'm Real Greenkiwi 523 1.00g 0.
Liftoff 42k 0.00g 0.00g
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a7 2-6 B dYNE Mie| 2ot @app.route(’ /imgInformation’, methods=['GET",
Fig 2-6 Beverage Nutrition Facts Preprocessing Output "POST'])
def imageInformation():
files_ids = list(flask.request.files)
for page in range(0, 80): print(ﬁles,ids)
response = requests. get(urlmtr(page)) image_num = 1
if response.status_code == 200: for file_id in files_ids:
html = response.text imagefile = flask.request.files[file_id]
soup2 = BeautifulSoup(html, "html.parser’) filename =
keys = soup2.select(”.col-md-6") werkzeug.utils.secure_filename(imagefile.filename)
for key in keys: timestr =
shopname = time.strftime(" %Y %m%d-2%H%M%S")
key.select_one(’small’).get_text() imagefile.save(timestr + '_’ + filename)
beveragename = image_num = image_num + 1
key.select_one("strong").get_text() name = find(timestr + '_’" + filename)
price = key.select_one('a > div > sql = 'select * from nutritionfacts where
div.card-body.px-2.py—2 > foodname like "%{}%"’ format(name)
divinth-child(2)’ )contents[6] get_text().strip() sgl2 = 'select * from beverage where
eventname = beveragename like "%{}%"’ .format(name)
if key. select _one(’small’).get_text( sql3 = 'select * from event where
MINISTOP(U] yaE): beveragename like "%{}%"’ format(name)
eventname = mycursor.execute(sql)
key.select_one(” badge.bg-ministop.text-white”).get_text nutrition = mycursor.fetchall()
0 nutrition_facts = "Z-=2]"+nutrition[0][1] +
ehf key select_one(’small’).get_text() == "2 utrition[0][2] + "EHFEHE" + nutrition[0][3] +
'GS25(A]of] 2~ "+ nutrition[0][4]
ventname = mycursor.execute(sql2)
key.select_one(".badge.bg*g325.textfwhite").get_text() price = mycursor.fetchall()
elif key.select_one(’small’).get_text() == mycursor.execute(sql3)
'CUMK )" event = mycursor.fetchall()
eventname = if len(event) > 1:
key.select_one(” badge.bg—cu.text-white”).get_text() event = event[0][2] + "&AFFEL YL}
elif key.select_one(’'small’).get_text() == else:
"EMART24(0]m}E24)": event = "BAPFEo oLt
eventname =
key.select_one(” badge.bg-emart24.text-white”).get_text os.remove(timestr + '_" + filename)
0 return jsonify({’object”: name, 'price’:
elif key.select_one(’small’).get_text() == price[01[1]+"9)”, "nutrition_facts’: nutrition_facts,
"T-ELEVEN(A|Ed g 3)": 'event”:event})
eventname = = S-S o|Al gl 7|24 odo =
key.select_one(”.badge.bg-seven.text-white”).get_text() I8 279 S=5 ofnixl ey #_“ = ﬁE s f?f_
cur.execute(insert_query, (shopname, Fig 2-9 Beverage Image recognition and Price, Nutritional
beveragename, eventname, price)) Information
mydb.commit() L
else: communication Code
print(response.status_code)
7 2-7 HelF AL HE Mie2 2= J% 2-9= AlztEofielo| ofZe|AHolMez SEFARRIS Hof
Fig 2-7 Convenience store event information Preprocessing M MHE 2UFH MM siYst= olo|x|E EHEid
Code 2 0|830f slgst= olo|X|e] SESE HEE 2R3
M allgsle S22 0|80| Mo MEFD OHEEFE
Ho|M WAHEE @ElﬁHi AMOIEE ELEE';HA'I Ho|Fo|F, =89 0|F 7Hd 2 YAHEE o|o[E{H|o| A0 A o}
HAME HAS R, HAJIHEE A0S0 sliEst= M e 29| OlF, 714 & Z=2|, etsts, chud
Yo 2 RBolM Aee= HEC‘,"o|t HEEZ olo|EH| Aol YEE ofZ2Floldez EyFE 2pFolok

i | shopname beveragename eventname  price

IAOH AE %J .

a7 2-8 HolN WANE Mie| Znt
Fig 2-8 Convenience store event information Preprocessing
Output

2-2. My Z2AH A
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2422|335
kJX|£$20.00gEH-2+20.00g £+ 20.00g

I () <

a7 2-10 S25 o[o|x| QlAl o 74, ek ME g4l Zot

Fig 2-10 Beverage Image recognition and Price, Nutritional
Information

Communication Output

@app.route(’/text’, methods=['GET’, "POST"])
def text():

texts = request.form

select_name = "@alo] Fi= SHE" +
texts| beveragename’] + "JUT}”

return jsonify({"name”: select_name})

a3 2-11 24 8 sS4 2=

Pig 2-11 Voice Input Communication Code

a7 2-112 of Z2|# ol Moll A AlztEojglo
oIF7|$IahM AlZtatofelo] Ysts 22
Zof olE A2 Mufoll HUFEH siet
mojfolo| Hsts SEOIX| &eolsh|
o,

-
ol
Fil'_

I @] <

a7 2-12 24 ¢@ £ Hat

Pig 2-12 Voice Input Communication Output

@app.route(’ /imgSearch’, methods=['GET", "POST'])
def imageSearch():

files_ids = list(flask.request.files)

image_num = 1

for file_id in files_ids:
imagefile = flask.request.files[file_id]
filename =
werkzeug.utils.secure_filename(imagefile.filename)
timestr =
time. strftime("% Y %m%d-2%6H%M%S")
imagefile.save(timestr + '_' + filename)
image_num = image_num + 1

name = find(timestr + '_’" + filename)

name = "gAlo] iE FEE" + name +
”o‘j"]‘:}./,

os.remove(timestr + '_' + filename)

return jsonify({'name’: name})

gl 2-13 28 3| E4l 2=
Pig 2-13 Find Beverage Communication Code

O3 2-132 AlZtEolelol of E2lAH ol R SRAR

mjo
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gl__l
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ojo
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AERLEALE YT EYEEYEEYE
AYEEYEAIE LA IE LTG5
7(]—%21‘&1 2

3. oJul4 Q4
3-1. olvlA B

olulx) Q14 e AR AuE Asks AFL 2w
EE etz 39 § HYE ouAE AW 1%,
FH oUAE BY F 8% 6 mdE AAE AE50)

A3} gk 2d ke Folth

-

2

1 | from PIL import Image
import os, glob, numpy as np
from sklearn.model_selection import train_test_split

2 | caltech dir = "DataSet”
categories = ["Z7}Ze}, "AAAbo )]
nb_classes = len(categories)

02 31, 28 52 ¢ ClEge| 2227|
Fig 3-1. Call Modules and Assigned Directories

a9 318 ouA e 9% ~%§
# 7he) 32 W elde sk ol
Mmse] ohd gholneles

pip 98, = conda HEE o]

Stk 2) olmlA7k AgEolglE AnE

£ ule] g )
For 7

LEE P2ES sto] AT

1 | image w = 64
image_h = 64

pixels = image_h * image_w * 3

{
t

for idx, cat in enumerate(categories):
label = [0 for i in range(nb_classes)]
labellidx] = 1

image_dir = caltech_dir + "/" + cat
files = glob.glob(image dir+"/+jpg”)

print(cat, " 3} Zo] : ” len(files))
2 for i, f in enumerate(files):
img = Image.open(f)
img = img.convert("RGB")
img = img.resize((image_w, image_h))
data = np.asarray(img)
X.append(data)
y.append(label)
if 1 % 700 ==

0:
print(cat, " : 7, )

3 | X = nparray(X)
y = nparray(y)

X _train, X_test, y_train, y_test = train_test_split(X, y)
Xy = X4 train, X_{ test, y_train, A test)
np. save("multi_i _image_( data, npy”, Xy)

a3 3-2 fl¥E2| 22{27| ¥ o[o|x| =H
Fig 3-2. Assigned Directories and image resize.

u
w©

3-2% ojulA] ZRAYE f8te Alo]= 24

S 3 WskE o]u A& numpysiEol Aske] npy
2 AFE 75S Tk D) wE <e 95y
stgo] ALE-E o)X 64#64 A7) 2 AL dir) 2)
z4 g o|vA &S RGBIH = wgksl 33 HlolH
2 numpy array® AFeh 3) AFE olHE

npsave® o]§5te] npystel Welz Ak



import matplotlib.pyplot as plt

1 | import os, glob, numpy as np

from keras.models import Sequential

from keras.layers import Conv2D, MaxPooling2D, Dense,
Flatten, Dropout

from keras.callbacks import EarlyStopping,
ModelCheckpoint

import matplotlib.pyplot as plt

import tensorflow as tf

from tensorflow.python.framework.convert_to_constants
import convert_variables_to_constants_v2

2 | config = tf.compat.v1.ConfigProto()
config.gpu_options.allow_growth = True
session = tf.compat.vl.Session(config=config)

3 | X train, X_test, y_train, y_test =
np.load('multi_image_data.npy’, allow_pickle=True)

4 | X_train = X_trainastype(float) / 255
X_test = X_test.astype(float) / 255

a2l 3-3. 28 3 4 npy 22{27| ¥ kst GPU EE
Fig 3-3. Call Modules and Assigned npy file, npy file
generalization, GPU load

a7 332 ojuA ZRANE 9

2] it} gjo]y & &= Aol 1) o)

v 7}e) 3 0]
gl o Zto|HejeEd WE ZFEZEA
pip B¥, =& conda BH S o]§-3 ‘%‘1_‘7—.0 271 4

3t} 2) GPU A& mo%
93l 8142 ALg3TE 3) 1

2

9ls 32614 #]7¢-gk npy
£ 292tk 4 B2 mpye fﬂé%
]

éﬂ

shol 321l
224 AR B3] A3l astvpe $5-E B3

F3H(float) ¥ F 2502 t}ro] dntsts o

1 | model = Sequential()

model.add(Conv2D(32, (3,3), padding="same”,
input_shape=X_train.shape[1:], activation='relu’))
model.add(MaxPooling2D(pool_size=(2,2)))
model.add(Dropout(0.25))

model.add(Conv2D(64, (3,3), padding="same”,
activation="relu’))
model.add(MaxPooling2D(pool_size=(2,2)))
model.add(Dropout(0.25))

model.add(Flatten())

2 | model.add(Dense(256, activation='relu’))
model.add(Dropout(0.5))
model.add(Dense(nb_classes, activation='softmax’))
model.compile(loss='categorical_crossentropy’,
optimizer="adam’, metrics=["accuracy’'])

a7 3-4. stg 2lolof Mo 2 shs TIE.
Fig 3-4. Call Modules and Assigned npy file, npy file
generalization, GPU load
a9 34% o] 23 29 golol(Layen)E A
A 7t dolold R AAWE TR D) 2ug 7
[e}

Aat7] A8l Sequential) & o] &5t HAE Al&get

AH2-E Folole HE-F XA (Convolution Layer)& A&

stttk olmA] B gAY FE AMEEHE
Conv2Dd| o] o] & /\]'%O]'Mq- A Layer:= 64719 filter
E ALgsd o Ade (3 3oz A4, Paddinggt->

same 7 9|3te] &9 O]UV\] Ato]zel 18 Q1A] Alol
22 FodatA AAsATh w3 G438 4 relui
47 ATk

ol 3 o 1[a[3] T

3|0/1)2 3/l0/1 2
2|4 0|1 2401

[1lish

1210 121

0(112|3 2|3 0(112/3 2

xul 4 30 1[2] 4
1

Qo 140
a2l 3-5. MaxPooling OiAl
Fig 3-5. Example MaxPooling
o]% ojuA]e] A7)E Fo|HA HolE 9 £H&
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12! 3-6. Categorical Cross Entropy formula

Fig 3-6. Categorical Cross Entropy formula
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112l 3-6. Adaptive Moment Estimation formula
Fig 3-6. Adaptive Moment Estimation formula
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Fig 3-7. Adaptive Moment Estimation graph
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Fig 3-8. Categorical Cross Entropy formula
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1 | def find(path):
cv2.namedWindow('image’)
img = cv2imread(path, cv2IMREAD_COLOR)
img = resize(img)
img_hsv = cv2.cvtColor(img,
cv2. COLOR BGR2HSV)
e AA
1mg hsv =
%Zéaszt}\ilMeansDenoisingColored(img_hsv, None, 10,
lower = np.array([0, 48, 80], dtype="uint8")
upper = np.array([20, 255, 255], dtype="uint8")
img_hand = cv2.inRange(img_hsv, lower, upper)

ru:lm rlo

contours, hierarchy = cv2.findContours(img_hand,
cv2.RETR_LIST, cv2.CHAIN_APPROX_SIMPLE)
2 max = 0
maxcnt = None
for cnt in contours:
area = cv2.contourArea(cnt)
if max < area
max = area
maxcnt = cnt

1 | if not os.path.exists(model_dir):
os.mkdir(model_dir)

model_path = model_dir + /asd.pb’

checkpoint = ModelCheckpoint(filepath=model_path ,
monitor="val_loss’, verbose=1, save_best_only=True)
early_stopping = EarlyStopping(monitor='val_loss’,
patience=6)

model.summary()

2 | history = model.fit(X_train, y_train, batch_size=64,
epochs=30, validation_data=(X_test, y_test))
print("4 3=
y_test)[1]))

T %A % (model.evaluate(X_test,
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Fig 3-9. load image file and noise canceling
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hull = cv2.convexHull(maxcnt)
xRangeList = []
for i in range(len(hull)):
xRangeList.append(hull[i][0][0])

xRangeList = sorted(xRangeList)

mask = np.zeros(img.shape).astype(img.dtype)
color = [255, 255, 255]

cv2 fillPoly(mask, [maxcnt], color)

img_hand = cv2bitwise_and(img, mask)
cv2.drawContours(img_hand, [maxcnt] 0, (255, 0, 0),

cv2.drawContours(img_hand, [hulll, 0, (0, 255, 0), 3)

img_hand = imgl[:, xRangeList[0]:xRangeList[-1]]
cv2.imwrite(path, img_hand)

3)

return Detection_img.predict(path)
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Fig 3-10. Convert image file
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from keras.models import load_model

from PIL import Image

import numpy as np

import tensorflow as tf

from tensorflow.keras import datasets, layers, models

gpus =
tf.config.experimental list_physical_devices('GPU’)
if gpus:
try:
for gpu in gpus:
tf.config.experimental.set_memory_growth(gpu,
True)
except RuntimeError as e:
print(e)
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Fig 3-11. Detection image GPU load.
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image_ w = 64

image_h = 64

pixels = image_h * image_ w * 3
X =

filenames = [

img = Image.open(f)

img = img.convert("RGB")

img = img.resize((image_w, image_h))

data = np.asarray(img)

filenames.append(f)

X.append(data)

X = nparray(X)

model = load_model('model/capstone_model.h5’)

prediction = model.predict(X)
np.set pnnt()ptlons(fomlatter {'float’: lambda x:

”{003f}” format(x)})
cent = 0
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Fig 3-12. Predict Image
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for i in predictioni
pre_ans = iargmax()
pre_ans_str = '
if pre_ans == 0:
pre_ans_ str = "mI} =
elif pre_ans == 1:
pre_ans_str = "ZAAfo|t}

if i[0] >= 0.8
return pre ans_str
if i[1] >= 0

return pre_ans_str
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Fig 3-13. Return result
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