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 III 

ABSTRACT 

This thesis is a design application for viewing works of art in museums 

using wireless technology. In which visitors will install applications before visiting  

in order to receive multimedia information while viewing the artwork.  

The application will determine the location of the visitor's work of art within  

the museum and then compare the position of that artwork in the database.  

The application will then download the multimedia information of the artwork and 

display it on the visitor's phone. This app will provide visitors with a variety and 

privacy to view the artworks. And the app can be applied to presentations that are 

crowded or that require multiple presentations. 
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4.) Resource Manager  
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ESP- S Node-MCU 

 

MCU 

 

 

 ESP- S Node-MCU 

Categories Items Specifications 

Wi-Fi 
Protocols 802.11b/g/n/d/e/i/k/r  

Frequency Range 2.4 GHz ~ 2.5 GHz 

Bluetooth 

Protocols 
Bluetooth v4.2 BR/EDR and BLE 

specification 

Radio 

NZIF receiver with -98 dBm 

sensitivity 

Class-1  Class-2 and Class-3 

transmitter 

AFH 

Audio CVSD and SBC 

Hardware 

Operating voltage 3.0 V ~3.6 V 

Operating current Average: 80 mA 

Operating temperature range -  

Package size 14  
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MQTT Broker Google Cloud Platform 

MQTT Broker 

Compute Engine Google Cloud Platform 

 3.4 

 

 
 

3.4 Compute Engine Google Cloud Platform 

 

MQTT Broker Secure 

Shell Terminal sudo apt-get install mosquitto 

mosquitto-clients   3.5 
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MQTT Broker sudo 

mosquitto_passwd -c /etc/mosquitto/passwd  

  

 

 
 

 3.6 MQTT Broker 

 

 Mosquitto Config File sudo nano/etc/mosquitto/ 

conf.d/default.conf  allow_anonymous false 

password_file /etc/mosquitto/passwd
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import pandas as pd 

import numpy as np 

import paho.mqtt.client as mqtt 

from sklearn.model_selection import train_test_split 

from sklearn.neighbors import KNeighborsClassifier 

 

broker =   #IP Address   

port   = 1883 #MQTT Port 

username =  #User name 

password =  #Password  

 

#read data 

df = pd.read_csv("Dataset\FP_DATASET.csv")    

x_train = df[[ 'RSSI1', 'RSSI2', 'RSSI3', 'RSSI4', 'RSSI5', 'RSSI6']].values  

y_train = df["TARGET"].values   

 

#model 

knn = KNeighborsClassifier(n_neighbors=1) 

 

#training 

knn.fit(x_train,y_train) 

  

def fringerprint(rssi1, rssi2, rssi3, rssi4, rssi5, rssi6): 

    #prediction 

    prediction_result = knn.predict([[rssi1, rssi2, rssi3, rssi4, rssi5, rssi6]]) 

    prediction_result = str(prediction_result) 

    with open('accurasy7.csv','a') as emp_file: เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพื่อการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 
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        emp_writer = csv.writer(emp_file, delimiter=',', quotechar='"', quoting=csv.QUO

TE_MINIMAL) 

        emp_writer.writerow([rssi1, rssi2, rssi3, rssi4, rssi5, rssi6,prediction_result[1:-1]])  

    print("Position : "+prediction_result) 

    return prediction_result 

def on_publish(client, userdata, result): 

    print("data published \n") 

 

def on_subscribe(client, userdata, mid, granted_qos): 

    print("Subscribed : "+str(mid)+" "+str(granted_qos)) 

 

def on_message(client, userdata, msg):  

    global data 

    print(msg.topic+" : "+msg.payload.decode("utf-8")) 

    data = str(msg.payload) 

    data = data[4:-3] 

    data = data.split(',') 

    data = [int(numeric_string) for numeric_string in data]    

    client.publish("Position",fringerprint(data[0], data[1], data[2], data[3], data[4], data[

5]))  

 

#create client object 

client = mqtt.Client() 

client.username_pw_set(username, password) 

 

client.on_publish   = on_publish 
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client.on_subscribe = on_subscribe 

client.on_message   = on_message 

 

#establish connection 

client.connect(broker,port) 

 

#Publish / Subscribe 

client.subscribe("rssiData", qos=1) 

client.loop_forever() 
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#include "BLEUtils.h" 

#include "BLEScan.h" 

#include <esp_log.h> 

#include <string> 

 

#include "BLEDevice.h" 

#include "BLEAdvertisedDevice.h" 

#include "sdkconfig.h" 

 

#include <BLEDevice.h> 

#include <BLEUtils.h> 

#include <BLEServer.h> 

 

See the following for generating UUIDs: https://www.uuidgenerator.net/ 

 

#define SERVICE_UUID        " fafc - fb - e- fcc-c c c b" 

#define CHARACTERISTIC_UUID "beb e- e - -b f -ea b a  

 

void setup() { 

  Serial.begin( ; 

  Serial.println("Starting BLE work!"); 

 

  BLEDevice::init("BLE No. ; 

  BLEServer *pServer = BLEDevice::createServer(); 

  BLEService *pService = pServer->createService(SERVICE_UUID); 

  BLECharacteristic *pCharacteristic = pService->createCharacteristic( 
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                                         BLECharacteristic::PROPERTY_READ |  

                                         BLECharacteristic::PROPERTY_WRITE 

; 

 

  pCharacteristic->setValue("Hello World says Neil"); 

  pService->start(); 

BLEAdvertising *pAdvertising = pServer->getAdvertising();  // this still is working 

for backward compatibility 

  BLEAdvertising *pAdvertising = BLEDevice::getAdvertising(); 

  pAdvertising->addServiceUUID(SERVICE_UUID); 

  pAdvertising->setScanResponse(true); 

  pAdvertising->setMinPreferred( x ;  // functions that help with iPhone 

connections issue 

  pAdvertising->setMinPreferred( x ; 

  BLEDevice::startAdvertising(); 

  Serial.println("Characteristic defined! Now you can read it in your phone!");  

  static const char LOG_TAG[] = "SampleScan"; 

  class MyAdvertisedDeviceCallbacks: public BLEAdvertisedDeviceCallbacks { 

    void onResult(BLEAdvertisedDevice advertisedDevice) { 

      ESP_LOGD(LOG_TAG, "Advertised Device: %s", advertisedDevice.toString().c_str()); 

    } 

  }; 

} 

void loop() { 

put your main code here, to run repeatedly: 

  delay( ; 
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