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ДОДАТОК А  

Апробація результатів кваліфікаційної роботи 
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Висвітлення результатів кваліфікаційної роботи 
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ДОДАТОК Б   

Код програми 

import random 

import speech_recognition as sr 

import pyttsx3 

from transformers import pipeline 

from sentence_transformers import SentenceTransformer, util 

from nltk.corpus import wordnet as wn 

import re 

 

def get_synonyms(synonyms): 

    """Функція для отримання синонімів.""" 

    synonyms_cache = set() 

    for word in synonyms: 

        if word not in synonyms_cache: 

            synonyms_cache.add(word) 

    return list(synonyms_cache) 

 

def get_recommendations_from_knowledge_base(question): 

    """Шукає релевантні рекомендації в базі знань для запиту, використовуючи точне 

співпадіння слів.""" 

    relevant_recommendations = [] 

    # Розбиваємо запит на окремі слова 

    question_words = set(re.findall(r'\b\w+\b', question.lower())) 

     

    for keyword, data in keywords.items(): 

        # Створюємо набір всіх ключових слів і синонімів 

        all_keywords = set([keyword] + data["synonyms"]) 

         

        # Перевіряємо, чи є хоча б одне ключове слово або синонім у запиті 

        if question_words & all_keywords:  # Операція перетину між запитом і ключовими 

словами 

            relevant_recommendations.extend(data["recommendations"]) 

     

    return relevant_recommendations 

 

synonyms_cache = set() 

 

def get_synonyms(synonyms): 

    """Функція для отримання синонімів. Переконуємося, що додаються тільки рядки.""" 

    for word in synonyms: 

        if isinstance(word, str):  # Перевіряємо, чи є це рядком 

            synonyms_cache.add(word.lower())  # Додаємо в множину 

    return list(set([word.lower() for word in synonyms if isinstance(word, str)])) 

 

# ініціалізація pyttsx3 для озвучування 

engine = pyttsx3.init() 

 

# Ініціалізація моделі для перетворення векторів 

sentence_model = SentenceTransformer('paraphrase-MiniLM-L6-v2') 

 

# Ініціалізація text-to-speech (TTS) 
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engine = pyttsx3.init() 

voices = engine.getProperty('voices') 

selected_voice_id = 1 

engine.setProperty('voice', voices[selected_voice_id].id) 

 

# Ініціалізація speech recognition 

r = sr.Recognizer() 

 

# База знань: ключові слова та рекомендації 

keywords = { 

    "does not detect": { 

    "synonyms": get_synonyms(["detect", "misses", "unable to identify"]), 

    "recomandations" : [ 

                        "Check that the sensors on the job are configured and working 

properly. Make sure the sensors are not damaged or dirty. Clean them of any dirt or dust if 

necessary",  

                         "Make sure the sensors are calibrated correctly. Some robots have 

the ability to calibrate sensors to achieve optimal sensitivity and accuracy. Review the 

robot's documentation for the calibration procedure and follow it",  

                         "Check the environment for causes that could affect the robot. For 

example, make sure that there is no excessive light or glare that could interfere with the 

robot's ability to detect objects. Also, eliminate the possibility of obstacles that could 

block the sensors",  

                         "Check the robot's software for object and obstacle detection 

settings. Make sure they are set to the correct sensitivity level and parameters. If 

necessary, update the robot software to the latest version",  

                         "Refer to the robot manufacturer's documentation or contact their 

support team for more help and advice. They may be able to provide specific advice for your 

robot model or offer service", 

                         "Make sure the robot is on a level and stable surface. Uneven or 

unstable floors can affect the accuracy of the robot's object detection. Try placing the 

robot on a flat surface and see if object detection improves",  

                         "Check the robot's power supply. Insufficient or unstable power 

can affect the robot's object detection. Make sure the robot's battery is fully charged or 

that the robot is connected to a power source with a stable cable",  

                         "Check that the robot's sensors are not being blinded. Some robots 

may have light-sensitive sensors that can be blinded by bright lights or glare. Try 

repositioning the robot or reducing the lighting in the space", 

                         "Make sure the robot is set to the correct object detection mode. 

Some robots have different robot modes that can affect object detection. Review your 

robot's settings to make sure you are using the correct mode for object detection", 

                         "Conduct an additional check for physical obstacles to the robot. 

Make sure that there are no physical obstacles that could interfere with object detection. 

Remove any obstacles that may interfere with the operation." 

                         ] 

    }, 

 

    "incorrect measurements": { 

    "synonyms": get_synonyms(["measurment", "inaccurate readings", "faulty data"]), 

    "recomandations" : [ 

                               "Check that all sensors are properly connected to the robot. 

Make sure that all cables are connected to the correct ports and are securely fastened", 
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                               "Make sure the robot's software is up to date with the 

latest version. Sometimes manufacturers release software updates that address measurement 

accuracy issues. Check the robot manufacturer's website for updates and install them if 

necessary", 

                               "Perform a debugging check of the measurement system. Refer 

to the robot or manufacturer's documentation for instructions on how to verify sensor 

setup. You may need to adjust some parameters or perform calibration to achieve more 

accurate measurements", 

                               "Make sure that there is no electromagnetic interference 

that could affect the sensors' signals. In the vicinity of the robot, avoid strong sources 

of electromagnetic radiation, such as wireless routers, microwaves, or other electronic 

devices that can distort sensor signals", 

                               "Check the status and conditions of the detectors. Ensure 

that the sensors are free of damage, moisture, or other issues that could affect their 

performance. If necessary, replace or repair any damaged sensors", 

                               "Check the measurement system settings. Check the settings 

that affect measurement accuracy, such as sensor sensitivity, noise filtering, or other 

settings that may be available in the robot software", 

                               "Contact a technical support specialist. If you are still 

experiencing problems with incorrect measurements, your best option may be to contact the 

robot manufacturer's technical support specialist. They will be able to provide you with 

specific advice and help you solve the problem", 

                               "Make sure the robot's sensors are clean and free of dirt. 

Dirt or dust on the sensors can lead to incorrect measurements. Remove the sensors and 

clean them with a soft cloth or a special electronics cleaner", 

                               "Check the settings of the robot's sensors. Some robots have 

settings that affect measurement accuracy. Make sure that the sensor settings are set to 

the correct values", 

                               "Make sure that the sensors are located in the correct 

places. Check the robot's or manufacturer's documentation for information on optimal sensor 

placement. Make sure that the sensors are positioned at the correct heights and angles." 

                               ] 

    }, 

 

    "damaged sensor": { 

    "synonyms": get_synonyms(["sensor","broken tool","malfunctioning unit"]), 

    "recomandations" : [ 

                       "Check the physical condition of the detector: Inspect the sensor to 

make sure it has no visible damage, such as cracks, broken contacts, or other signs of 

mechanical damage. If you notice any physical damage, contact the manufacturer for 

information about replacing the sensor or repairing it", 

                       "Check the connection of the detector: Make sure the sensor is 

properly connected to the robot or system. Check the cables and connectors to ensure they 

are secure and free of any tangles or loose connections", 

                       "Recalibrate the sensor: Some systems allow you to recalibrate 

sensors to improve their accuracy. Refer to the manufacturer's documentation or 

instructions on how to recalibrate the sensor. This may require special software or 

adjustments", 

                       "Replace the sensor: If the sensor is faulty and cannot be repaired, 

replacement may be necessary. Contact the manufacturer or supplier to obtain a new sensor 

that is compatible with your system. Make sure the new sensor is properly connected and 

configured", 
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                       "Contact a technical support specialist: If you are unable to 

resolve the problem yourself, contact the technical support specialist for the robot or 

system manufacturer. They will be able to provide you with specific advice and help you 

resolve the problem with the damaged sensor", 

                       "Check the detector settings: Verify that the detector settings are 

correct. Check parameters such as sensitivity, detection range, or other settings that may 

affect its performance. Refer to the manufacturer's documentation or instructions for the 

appropriate settings", 

                       "Check the power supply: Ensure that the detector is receiving 

adequate power. Check the cables, connectors, and power supply to ensure that there are no 

electrical connection issues or insufficient power. If necessary, check the battery or 

power supply, if applicable.", 

                       "Apply maintenance tools: Manufacturers often provide tools to help 

maintain and diagnose sensors. These may include self-diagnostic features or tools to 

identify problems and debug the transducer. Check the manufacturer's documentation for such 

tools and use them to solve the problem", 

                       "Check the operating environment: Ensure that the environment in 

which the sensor is operating meets its requirements. Some sensors may be sensitive to 

lighting, temperature, or other factors. Ensure that the environment is optimal for the 

detector's operation by considering these factors", 

                       "Perform testing and verification: Perform testing on the sensor to 

identify the problem. Use tools, sensors, or devices to verify the operation of the 

transducer. Verify that other sensors are functioning correctly to determine if the problem 

is related to a specific sensor or the system as a whole." 

                       ] 

    }, 

 

    "low battery": { 

    "synonyms": get_synonyms(["no power", "battery", "lack of energy"]), 

    "recomandations" : [ 

                    "Check the connection: Make sure the battery is properly connected to 

the device or system. Check that all battery contacts and connections are tight and 

securely connected. Make sure that the connection is not lost or pulled out", 

                    "Check the ort the charger: Make sure the charger, if used, is working 

properly. Check that the charging cable is connected to an electrical outlet or power 

source. Make sure the charger is compatible with the battery and has the correct 

specifications",  

                    "Check the condition of the battery: Check that the battery is not 

damaged or worn out. Sometimes the battery can lose its capacity after prolonged use or due 

to physical damage. If the battery shows visible signs of damage, replace it with a new 

one", 

                    "Charge the battery: Connect the battery to the charger and let it 

charge for a sufficient amount of time. Keep an eye on the charge indicator on the charger 

or on the battery itself. Make sure the battery is fully charged before using it", 

                    "Optimize your energy use: Consider optimizing your device or system's 

power usage. Lowering the display brightness, disabling unnecessary features, or turning 

off power-hungry apps can help extend battery life", 

                    "Replace the battery: If the dead battery problem recurs and you cannot 

restore functionality, consider replacing the battery with a new one. Contact the 

manufacturer or service center for more information about replacing the battery", 

                    "Check for updates: Make sure you are using the latest software for 

your device or system. Sometimes manufacturers release updates that improve energy 
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efficiency and battery life. Update your software to the latest version if updates are 

available", 

                    "Reduced display brightness: A bright display can consume a lot of 

power. Reducing the display brightness to a comfortable level can help extend battery life. 

You can usually do this in the device or system settings", 

                    "Turn off wireless connections Tip: If you are not using wireless 

connections such as Wi-Fi or Bluetooth, turn them off. This can help reduce power 

consumption and extend battery life", 

                    "Saving deactivated devices: If you have external devices connected to 

your device, such as USB devices, vinyl drives, or external hard drives, but you are not 

using them, disconnect them. Connected devices can consume power even when they are not in 

use." 

                    ] 

    }, 

 

    "charging problems": { 

    "synonyms": get_synonyms(["charge", "charging failure", "recharging difficulties"]), 

    "recomandations" : [ 

                          "Check the connection: Make sure the charger is properly 

connected to the robot and power source. Check that all connectors are in place and that 

there is no damage to the cable or connectors", 

                          "Check the power supply: Make sure the power source to which the 

charger is connected is working properly. Try connecting another electrical device to the 

same power supply to make sure the problem is not with the power supply", 

                          "Check the charging cable: Check the charger cable for damage or 

fraying. If the cable shows signs of damage, try replacing it with a new one", 

                          "Restart the robot: Sometimes restarting your robot can help 

resolve a charging issue. Turn off the robot, disconnect the charging cable, wait a few 

minutes, and then reconnect the charging cable and turn on the robot", 

                          "Check the charging connectors: Check the charging connectors for 

dirt, dust, or corrosion. If the connectors are dirty, you can use compressed air or a soft 

brush to clean them", 

                          "Replace the battery: If the problem is due to an old or faulty 

battery, consider replacing it with a new one. An old battery may have lost its capacity 

and may not be able to charge properly", 

                          "Check the charger: Make sure the charger is working properly. 

Try connecting it to another charging device and see if it works. If the charger does not 

work, replace it with a new one", 

                          "Check the contacts: Make sure the contacts on the robot and 

charger are clean and not dirty. Use compressed air or a soft brush to clean the contacts", 

                          "Check the temperature: Some robots may have limitations on 

charging at low or high temperatures. Make sure the robot and charger are in optimal 

temperature conditions for charging", 

                          "Restart the software: Sometimes the charging problem can be due 

to software errors. Try restarting the robot's software or updating it to the latest 

version.." 

                          ] 

    }, 

 

    "reduced operating time": { 

    "synonyms": get_synonyms(["downtime", "shortened runtime", "limited working period"]), 

    "recomandations" : [ 
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                               "Charge the battery fully: Make sure that the robot's 

battery is fully charged before you start working. If the battery is not fully charged, it 

may result in a shorter operating time", 

                               "Check the battery condition: Make sure the battery is in 

good condition. If the battery is old or damaged, its capacity may be reduced, affecting 

the operating time. Consider replacing the battery with a new one", 

                               "Check the robot's settings: Some robots have settings that 

affect their runtime. Make sure that the robot's operating mode meets your needs and does 

not use unnecessary energy", 

                               "Optimize the robot: Pay attention to the way you use the 

robot. If you are working in an empty space or performing unnecessary tasks, this can lead 

to unnecessary energy consumption. Optimize your robot by reducing unnecessary movement and 

using it in an efficient way", 

                               "Check the condition of accessories: Some accessories, such 

as brushes or filters, may be dirty or worn out, which can affect the robot's performance. 

Check the condition of the accessories and clean or replace them as needed", 

                               "Check the power saving settings: Some robots have power 

saving settings that can be adjusted to conserve energy. Make sure they meet your needs and 

don't limit the runtime", 

                               "Use a robot program: Many robots have the ability to 

customize work schedules. You can set your robot to work during certain hours when it is 

most efficient and to be on standby at other times to save energy", 

                               "Optimize the surface for the robot: Make sure the surface 

on which the robot is operating is optimal for its movement. Remove any obstacles that 

could change the robot's path or interfere with its operation. Provide adequate lighting 

and ventilation for the robot to work efficiently", 

                               "Replace the battery: If the battery is old or damaged, its 

capacity may be reduced, resulting in reduced operating time. Consider replacing the 

battery with a new one if allowed by the robot's manufacturer", 

                               "Update the software: Make sure you are using the latest 

version of software for your robot. Manufacturers may release updates that improve 

performance and efficiency." 

                               ] 

    }, 

 

    "no connection": { 

    "synonyms": get_synonyms(["diconnected", "unlinked", "signal loss"]), 

    "recomandations" : [ 

                      "Check the physical connection: Make sure that all cables and wires 

used to connect the robot to other devices or systems are properly connected and not 

damaged. Check that all connectors and disconnects are properly secured", 

                      "Check the firewall settings: If you are using a firewall or other 

security features, make sure that the settings do not block connections between the robot 

and other devices or systems. Check the firewall rules and allow the necessary ports or 

protocols", 

                      "Check the Wi-Fi signal: Check the Wi-Fi signal strength in the area 

where the robot is located. If the signal is weak, try repositioning the router or using a 

Wi-Fi booster to improve coverage", 

                      "Eliminate obstacles: Make sure that there are no physical obstacles 

between the robot and other devices, such as walls, metal objects, or electronic devices 

that could affect the Wi-Fi signal. Try repositioning the robot to get a better 

connection", 
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                      "Check your network security settings: Make sure that your network 

security settings (e.g., Wi-Fi encryption, MAC address filtering) are not blocking your 

robot's connection. Try temporarily disabling network security to see if the robot can 

connect", 

                      "Use a wired connection: As an alternative to a wireless connection, 

try connecting your robot to other devices or systems using an Ethernet wire. This can 

provide a more stable connection and avoid problems associated with a weak Wi-Fi signal", 

                      "Check your device settings: Make sure all devices you're trying to 

connect to have the proper network settings. Check the IP addresses, subnets, DNS servers, 

and other network settings to make sure they are correct and compatible with the robot", 

                      "Software updates: Check to see if there are any software updates 

available for the robot and other devices or systems it is connected to. Performing an 

update can fix bugs, improve compatibility, and improve connections", 

                      "Restart the devices: Perform a full restart of your robot, router, 

and other devices. This can sometimes resolve temporary connection issues", 

                      "Contact technical support: If none of these solutions resolve your 

connection issue, contact technical support for the manufacturer of your robot or other 

devices you're trying to connect with. They can provide additional tips or recommendations 

specific to your particular situation." 

                      ] 

    }, 

 

    "software error": { 

    "synonyms": get_synonyms(["error", "bug", "application glitch"]), 

    "recomandations" : [ 

                       "Restart the software: Try restarting the robot's software. This can 

resolve temporary issues and errors that occur while it is running", 

                       "Update the software: Make sure you are using the latest version of 

the robot software. Manufacturers usually release updates that fix bugs and improve 

functionality. Check the manufacturer's website or documentation for updates", 

                       "Check the settings: Ensure that all robot software settings are 

correct and meet the requirements. Review the software documentation and settings to ensure 

you have configured it correctly", 

                       "Check logs or error messages: Review logs or error messages that 

may be stored in the robot's software. This can give you information about specific 

problems or errors that are occurring and help you find solutions", 

                       "Contact technical support: If the software problem continues, 

contact the robot manufacturer's technical support. They can provide additional help, 

advice, or guidance to resolve the issue", 

                       "Check the runtime environment: Make sure that the environment in 

which you are running the robot software is appropriate. Make sure that there are no 

conflicts with other programs or devices that could affect the operation of the program", 

                       "Check your hardware: Make sure the hardware on which the robot 

software is running is working properly. Check the connections, make sure the devices are 

not damaged, and perform tests to identify possible problems", 

                       "Check the uploaded data: Make sure the data used by the robot 

software is correct and in the expected format. Sometimes the problem can be caused by 

incorrect or corrupted data. Check the data used by the program and make the necessary 

corrections or repairs", 

                       "Run a security check: Some errors or incorrect operation of the 

robot software may be due to security issues. Check whether reliable security methods are 

being used and whether there are any security weaknesses. Update the software to the latest 

versions that contain security patches", 
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                       "Check your system requirements: Make sure your hardware and 

operating system meet the system requirements of the robot software. Incorrect hardware 

settings or incompatibility with the operating system can affect the program's performance. 

Check the software documentation for detailed hardware and operating system requirements." 

                       ] 

    }, 

 

    "program freeze": { 

    "synonyms": get_synonyms(["freeze", "system lockup", "crash"]), 

    "recomandations" : [ 

                       "Restart the software: Try restarting the robot's software. Close 

the program and reopen it. This may resolve a temporary issue related to the program's 

incorrect state", 

                       "Check for resource conflicts: Make sure that the robot software 

does not conflict with other programs or processes running on your computer. Close 

unnecessary programs and processes that may interfere with the normal operation of the 

robot program", 

                       "Update your software: Make sure you are using the latest version of 

the robot's software. Manufacturers often release updates that contain bug fixes and 

feature enhancements. Update the program to the latest version available to avoid possible 

problems", 

                       "Check the system requirements: Make sure your computer meets the 

system requirements of the robot software. Check that you have enough RAM, free hard disk 

space, and the right version of the operating system. If the system does not meet the 

requirements, it may cause problems with the program", 

                       "Disable antivirus programs: Some antivirus programs can cause 

conflicts with the robot's software and block its operation. Try disabling the antivirus 

program temporarily and see if this affects the robot's app. Be careful to turn the 

antivirus program back on after checking", 

                       "Check the error logs: Some programs have error logs or log files 

that contain information about problems and errors that occur while the program is running. 

Check to see if there are any such logs or log files for the robot software and review them 

to find any errors noted or information that may help you determine why the program is 

unresponsive or freezing. If necessary, you can refer to the program's documentation or 

support for more help understanding the error logs", 

                       "Restart your device: Sometimes unresponsive software issues can 

occur because the robot's hardware components are not working properly. Try performing a 

full reboot of the robot by turning it off completely, waiting a few seconds, and then 

turning it back on. This may help to restore normal software operation", 

                       "Reset to factory settings: If all other attempts have failed, it 

may be worth considering a factory reset. This can fix problems related to saving incorrect 

settings or corrupted files. Please note that a factory reset will erase all data, 

settings, and programs from the robot. Make sure that you back up all necessary data before 

performing this operation" 

                       ] 

    }, 

 

    "incorrect movement": { 

    "synonyms": get_synonyms(["wrong move", "erroneous motion", "misaligned action"]), 

    "recomandations" : [ 

                           "Check the motor connections: Make sure the connections between 

the motors and the controller or robot electronics are correct and stable. Make sure that 
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all cables are properly tightened and not loose. Check that all motors are connected to the 

appropriate ports and pins on the robot controller", 

                           "Make sure the motor system is properly configured: Check the 

settings of the robot's motor system, such as speed, acceleration, and steering parameters. 

Ensure that the settings are appropriate for the robot's requirements and take into account 

its physical limitations. Ensure that the motion control is based on the correct inputs, 

such as signals from sensors or commands from the controller", 

                           "Calibrate the motion system: Calibrating the motion system can 

help correct incorrect robot movement. This includes a procedure for adjusting motion 

parameters such as speed limits, positioning accuracy, and using feedback to correct 

motion. The robot's documentation or user manual may contain instructions on how to 

calibrate the motion system", 

                           "Check the condition of mechanical components: Make sure that 

all mechanical components of the robot, such as wheels, gears, rails, mechanisms, are not 

damaged or worn. Check that there are no obstacles or difficulties in the free movement of 

the robot's moving parts. Repair or replace any damaged or worn components", 

                           "Check the control software: Ensure that the robot's control 

software is properly programmed and meets the requirements of the motor system. Check for 

errors or incorrect parameters that could affect the robot's motion. Monitor sensor or 

feedback data to identify possible causes of incorrect movement", 

                           "Check the electronic components: Ensure that all electronic 

components of the robot, such as sensors, controllers, boards, are working properly. Check 

for damage, broken connections, poor contacts, or other electrical problems. Check the 

power supply and the stability of the voltage supplied to the robot's electronics", 

                           "Make sure that the motion algorithms are properly programmed: 

Check the motion algorithms used in the robot's software. Ensure that the motion commands 

are correctly interpreted and executed. Consider the physical limitations of the robot, 

such as speed limits, rotational radius, and other mechanical limitations", 

                           "Calibrate the sensors: If the robot uses sensors to determine 

its status or environment, calibrate those sensors. This may include adjusting sensor 

limits, compensating for errors, or correcting signals. Ensure that the sensors are 

properly calibrated for the robot's requirements and the environment in which it operates." 

                           ] 

    },  

 

    "noise": { 

    "synonyms": get_synonyms(["loud", "interference", "disturbance"]), 

    "recomandations" : [ 

              "Check mechanical components: Make sure that all mechanical components of the 

robot, such as wheels, motors, and connectors, are properly assembled and tightened. 

Consider the possibility of small objects that may be lodged or cause friction. Check for 

damage or wear to mechanical parts that could cause noise", 

              "Check the electrical components: Make sure all electrical components of the 

robot, including motors and electronics, are working properly. Check the connections, 

contacts, and wiring for any loose or misconnected parts that could cause noise vibrations. 

Ensure that all components are properly powered and receiving consistent voltage", 

              "Lubricate and grease: Some parts of the robot may cause noise due to 

insufficient lubrication or abrasion. Apply appropriate grease or lubricants to moving 

parts that may cause noise vibrations. Remember to use the lubricants recommended by the 

robot manufacturer", 

              "Check for damage or wear and tear: Pay attention to parts of the robot that 

may be damaged or worn as a result of prolonged use. This could include worn wheels, 
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connecting parts, small components, or improperly tightened screws. Replace or repair 

damaged or worn parts that may be causing noise", 

              "Contact the manufacturer: If the noise continues after attempting to solve 

the problem yourself, it is recommended that you contact the robot's manufacturer or 

service center for further assistance. The manufacturer can provide specialized technical 

support or recommend qualified technicians to diagnose and resolve the noise problem", 

              "Clean the robot from dirt and dust: Make sure that the robot and its 

components, including wheels, sensors, and mechanical parts, are free of dirt or dust. Dirt 

or dust can cause mechanisms to malfunction and generate additional noise. Clean the robot 

regularly with a soft cloth or vacuum cleaner", 

              "Check the condition of the wheels: Make sure that the robot's wheels have 

proper traction and are not damaged. Check for moisture, dust, or objects that could stick 

to the wheels. Remove any obstructions and clean the wheels if necessary. If necessary, 

install new wheels if they are worn or damaged", 

              "Reduce the load: Check that the robot is not overloaded or overloaded while 

in motion. Too much load can lead to malfunctions in the mechanisms, which can cause noise. 

Reduce the weight carried by the robot or divide the load into several stages, if 

possible", 

              "Check for vibrations: Vibrations can be a source of noise or additional 

sounds when the robot is moving. Check that all components of the robot, including 

mechanisms and electronics, are properly secured and free of loose parts or moving parts. 

Tighten the screws and make sure that all components are positioned correctly and do not 

cause unexpected vibrations", 

              "Contact a qualified technician: If the sound or noise problem continues, we 

recommend that you contact the robot manufacturer or an authorized service center. 

Qualified technicians will be able to perform a more detailed diagnosis, identify the cause 

of the problem, and provide specific advice on how to resolve it."] 

    }, 

 

    "stuck": { 

    "synonyms": get_synonyms(["blocked", "jammed", "trapped"]), 

    "recomandations" : [ 

              "Check for obstacles: Make sure that there are no obstacles around the robot 

that could impede its movement. Remove any obstacles such as furniture, cables, or other 

objects that may interfere with the robot's free movement", 

              "Clean the mechanisms: Make sure that the robot's mechanisms, including 

wheels, sensors, and moving parts, are not dirty or stuck. Remove any dirt, dust, or 

threads that may be obstructing the mechanisms. You should also check that there is no 

damage to the mechanisms and that all moving parts are working properly", 

              "Check the battery: Make sure the robot's battery is sufficiently charged. 

Low battery power can cause the robot to limit its movement or stop altogether. Charge the 

battery to the proper level or replace it if it is already worn out", 

              "Check the software: Make sure the robot's software is working properly. 

Update the software to the latest version if possible. If the problem is due to software 

errors, try restarting the robot or resetting it to factory settings", 

              "Contact a specialist: If none of the above tips help to solve the problem, 

it is recommended to contact the robot manufacturer or an authorized service center. They 

will be able to perform a more detailed diagnosis, identify the cause of the jam, and 

provide specific advice on how to resolve the problem", 

              "Check the robot's configuration: Ensure that the robot is set to the correct 

configuration, especially in terms of driving modes, speed limits, and set parameters. 

Ensure that the robot's configuration meets the requirements of the task you are giving 

it", 
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              "Check mechanical delays: Make sure that the robot's motion mechanisms are 

not caught in any parts, wires, or other objects in its environment. Ensure that nothing is 

obstructing the robot's free movement and correct any mechanical delays if necessary", 

              "Make sure the base is stable: Ensure that the base on which the robot is 

standing is stable and level. Uneven or unstable floors can cause problems with robot 

movement. Level or change the base, if possible, to ensure stable movement of the robot", 

              "Check the sensors: Make sure the robot's sensors, such as distance or touch 

sensors, are working properly. Clean them of dirt or dust, check for damage, and make sure 

they are responding to their surroundings correctly", 

              "Use diagnostic tools: Some robots have built-in diagnostic features or tools 

to identify mechanical problems. Use these tools, if available, to get more detailed 

information about the robot's condition and possible causes of stuckness."] 

    } 

} 

 

# Ембеддінги для бази знань 

keyword_embeddings = { 

    keyword: sentence_model.encode(keyword, convert_to_tensor=True) for keyword in keywords 

} 

 

# Ініціалізація GPT-2 

generator = pipeline("text-generation", model="gpt2", tokenizer="gpt2", device=-1)  # 

Використовуємо CPU 

 

# Список контексту 

dialogue_history = [] 

 

def speak(text): 

    """Озвучує текст за допомогою pyttsx3.""" 

    engine.say(text) 

    engine.runAndWait() 

 

def get_random_recommendations(question, num_recommendations=3): 

    """ 

    Шукає релевантні рекомендації та повертає випадкові. 

    """ 

    relevant_recommendations = [] 

    for keyword, data in keywords.items(): 

        all_keywords = [keyword] + data["synonyms"] 

        if any(word in question.lower() for word in all_keywords): 

            relevant_recommendations.extend(data["recomandations"]) 

    return random.sample(relevant_recommendations, min(len(relevant_recommendations), 

num_recommendations)) 

 

def get_recommendations_from_knowledge_base(question): 

    question_embedding = sentence_model.encode(question, convert_to_tensor=True) 

    best_match = None 

    best_similarity = 0 

     

    for keyword, embedding in keyword_embeddings.items(): 

        similarity = util.pytorch_cos_sim(question_embedding, embedding).item() 

        if similarity > best_similarity: 
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            best_similarity = similarity 

            best_match = keyword 

 

    if best_similarity > 0.7:  # Встановіть чіткий поріг 

        return keywords[best_match]["recommendations"] 

    return [] 

 

def filter_redundant_recommendations(existing_recommendations, generated_recommendation): 

    existing_embeddings = [sentence_model.encode(rec) for rec in existing_recommendations] 

    generated_embedding = sentence_model.encode(generated_recommendation) 

    similarities = [util.cos_sim(generated_embedding, existing) for existing in 

existing_embeddings] 

    if max(similarities) < 0.8:  # Поріг схожості 

        return generated_recommendation 

    return None 

 

def generate_additional_recommendation(context): 

    """Генерує додаткові рекомендації за допомогою GPT-2 на основі контексту.""" 

    prompt = ( 

        "Based on the following recommendations, provide a new and unique suggestion. " 

        "Avoid repeating the same suggestions: " + context 

    ) 

    generated = generator( 

       prompt, max_new_tokens=80, num_return_sequences=1, temperature=0.5, 

no_repeat_ngram_size=2, truncation=True 

    ) 

    # Витягуємо лише текст, що починається після нашого контексту 

    result = generated[0]['generated_text'].strip() 

    return result[len(context):].strip() 

 

def process_speech(): 

    """Розпізнає мову, обробляє її та озвучує рекомендації.""" 

    with sr.Microphone() as source: 

        print("Speak...") 

        speak("Speak...") 

 

        try: 

            audio = r.listen(source) 

            text = r.recognize_google(audio, language="en-US") 

            print(f"You said: {text}") 

 

            # Отримуємо випадкові рекомендації з бази знань 

            recommendations = get_random_recommendations(text) 

            if recommendations: 

                # Озвучуємо базові рекомендації 

                speak("Here are some random recommendations from the knowledge base:") 

                for recommendation in recommendations: 

                    print(f"Random recommendation: {recommendation}") 

                    speak(recommendation) 

 

                # Генеруємо додаткові рекомендації GPT-2 

                combined_recommendations = ". ".join(recommendations) 
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                generated_recommendation = 

generate_additional_recommendation(combined_recommendations) 

                 

                # Фільтруємо унікальні пропозиції 

                filtered_additional_recommendations = [ 

                    recommendation.strip() 

                    for recommendation in generated_recommendation.split('.') 

                    if recommendation.strip() and recommendation.strip() not in 

recommendations 

                ] 

 

                # Озвучуємо лише унікальні рекомендації 

                if filtered_additional_recommendations: 

                    speak("Here are additional suggestions:") 

                    for additional_recommendation in filtered_additional_recommendations: 

                        print(f"Additional suggestion: {additional_recommendation}") 

                        speak(additional_recommendation) 

            else: 

                speak("Sorry, I couldn't find relevant recommendations.") 

        except sr.UnknownValueError: 

            print("Unable to recognize speech.") 

            speak("Unable to recognize speech.") 

        except sr.RequestError as e: 

            print(f"Speech recognition service error: {e}") 

            speak("Speech recognition service error.") 

 

# Основний цикл програми 

while True: 

    process_speech() 
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