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Abstract— This project named WRO-BOT is aimed at 

implementing A.I self learning machine by interacting 

with its environment and learning new things. This is a 

prototype board that will help students, hobbyist and 

professionals to test their ideas without having to setup 

messy wires and programming.  

Index terms-FM technology, Raspberry pi, Amateur radio, 

scope and design of WRO-BOT, features, future 

development. 

 

I. INTRODUCTION 

Artificial intelligence (AI) is science and 

technology based on disciplines such as Computer 

Science, Biology, Psychology, Mathematics, and 

Engineering. A major scope of AI is in the development 

of the computer functions associated with the human 

intelligence was reasoning, learning, and problem solving. 

This project aims to create a portable A.I automaton 

prototype for research and development process. It has a 

wide array of hardware and software components that 

allows anyone to test a solution without complicated 

setup. It is a robot with 6 degrees of freedom, a main 

circuit board to control the electronics and IO ports 

compatible with famous Raspberry Pi and Atmega boards. 

It houses a built-in power supply and IO ports for instant 

connectivity of sensors for testing and monitoring real 

world conditions and react to change using an industry 

standard Linux based software platform (LAMP). It has 

the best of Real time and Time shared computing in a 

single package. It further can communicate via Wi-Fi, BT, 

and FM radio station that can broadcast community radio 

through free to air or HAM frequency.  

II. EXISTING SYSTEM 

     In existing system a it includes wihr(wireless ham 

radio) in which raspberry pi is used for Fm transmission  

and it includes cluster of wire to make a bot functional 

which does not reliableIt  does not havehas a wide array 

components that allows anyone to test a solution without 

complicated setup. 

III. PROPOSED  SOLUTION 

     In proposed system the bot includes raspberry pi and 

arduino integration board which includes the elimination 

of wires and makes communication with the board more 

functional.It includes Surveillance means to watch from 

above, while surveillance robots are used to monitor the 

behavior, activities, and other changing information that 

are gathered for the general purpose of managing or 

protecting one’s position. In practical sense, the term 

surveillance means the act of observation from a distance, 

and security robots are commonly used to protect and 

safeguard a location, some valuable assets, or personal 

against danger, damage, loss, and crime. Surveillance is 

the proactive operation, while security robots are 

a defensive operation. The construction of this type of 

robot is similar in nature with a mobility component, 

sensor payload, communication system, and an operator 

control station  

 

 
 

Fig 2.1 WRO-BOT Block Diagram 

IV. FM  TECHNOLOGY 

    FM or Frequency Modulation is a radio broadcasting 

technique involving changing the frequency of the waves. 

It was invented in 1933 and provides Hi-Fi sound over 

radio. It uses VHF in the band ranging from 88 – 108 

MHz. It varies from countries to countries. 

The data or signal like audio is too weak to be 

broadcast directly. In order to trgansfer the signal over 

long distances we use a carrier wave with high energy that 

can propagate without much attenuation (loss of signal due 

to noise). AM or Amplitude modulation works by varying 

the amplitude of the carrier wave to encode the data to be 

broadcast. FM modifies the frequency of the carrier wave 

to deviate from the set frequency. The deviation is 

proportional to the amplitude of the input signal. FM uses 

more bandwidth than AM and requires higher frequency 

spectrum. 

Typical FM transceiver uses LC (Inductor, Capacitor) 

or LCR (Inductor, Capacitor, Resistance) circuit connected 

to a NPN in CE(Common Emitter) configuration for an 

oscillator that generates the carrier waves. An antenna with 

length (l) corresponding to the transmission frequency is 

attached to the LC circuit. A variable gang or a varicap can 

be used to adjust or fine tune the frequency. Most FM 

circuits create harmonics and require a low pass filter. If 

not they may cause broadcast interference to most 

electronic systems. A typical low-pass filter using RC can 

reduce or eliminate 2nd and 3rd harmonics that can 

interfere with VHF band. In many countries FM radio 

transmission requires a license to be obtained. There are 

exams available for amateurs which they have to take to 

operate a station (HAM). These HAM radios provide free 
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community news and help spread messages during 

emergencies. 

 

 

where A and B = pre-emphasized L and R (for stereo 

FM) 

fp = 19 kHz frequency of the pilot tone. 

Typical FM transceiver uses LC (Inductor, Capacitor) 

or LCR (Inductor, Capacitor, Resistance) circuit connected 

to a NPN in CE(Common Emitter) configuration for an 

oscillator that generates the carrier waves. An antenna with 

length (l) corresponding to the transmission frequency is 

attached to the LC circuit. A variable gang or a varicap can 

be used to adjust or fine tune the frequency. Most FM 

circuits create harmonics and require a low pass filter. If 

not they may cause broadcast interference to most 

electronic systems. A typical low-pass filter using RC can 

reduce or eliminate 2nd and 3rd harmonics that can interfere 

with VHF band. 

 

 

 

 

 

 

 

 

 

Fig 4.1:typical FM transmitter(analog) 

In many countries FM radio transmission requires a 

license to be obtained. There are exams available for 

amateurs which they have to take to operate a station 

(HAM). These HAM radios provide free community news 

and help spread messages during emergencies. 

A clock signal is produced by a clock generator 

(typically a crystal or an LCR circuit). Some circuits 

require dynamic frequency range to maximize the 

efficiency, manage power consumption or even for FM 

communication. Like a computer that can be slowed down 

to save power or overclocked for performance.  Pulse 

Width Modulator circuits combined with clock generators 

can provide frequencies varying in range and phase. 

Phase-locked loop (PLL) is a flexible circuit that can 

be used for various frequency based applications. It 

consists of a variable frequency oscillator and a phase 

detector that generates an output related to the phase of the 

input signal. It is found in many radio receivers and 

appliances. PLL are used as FM demodulators, indirect 

frequency synthesizers and in applications involving signal 

regenerations, clock synchronisation (Microprocessor), 

DTMF decoders, modems, DSP, Microscopes or even 

Motor Drive circuits. 

 

 

 

 

 

 

 

 

 

 

Fig 4.2: PLL block diagram 

V. AMATEUR RADIO 

Amateur radio is a popular hobby for communication 

service that brings people and community together. It can 

be used to broadcast local news, podcasts, entertainment, 

digital data or even space communication. Other than 

voice any variety of signals can be transmitted via HAM 

radio from Morse code to video. The frequency can range 

from 1 MHz to 275 GHz (depending on the geographical 

region) allowing faster communication. Government and 

the FCC allocate specific bands to be used by the HAM 

hobbyists free of cost. In some countries you have to pass 

an exam to operate on HAM. Amateur radio is supported 

by government to advance communication especially 

during emergency periods. The portability and low cost of 

implementation of HAM by hobbyists serve as a backup 

communication media during emergencies like floods, 

earthquakes, tsunamis, hurricanes etc., to render aid. 

HAM radio is also popular with educational institutions to 

freely express their creativity and journalistic ability while 

keeping the students informed of latest news and 

announcements in a larger campus. HAM radio is also the 

only communication medium in remote places where you 

don’t have access to technology like telephone or satellite 

services. It is also very popular with conspiracy theorists, 

anarchists and protesters. 

VI. RASPBERRY PI 

Raspberry Pi is created by Raspberry Pi Foundation to 

help children learn computers and programming. These are 

credit card size computers created by professors in UK to 

be low cost so children can learn programming. The latest 

model is a quad core computer with 1 GB ram and WiFi 

with bluetooth. Due to its success (over a million sold) 

there are many clones created by various hobbyist with 

custom and advanced features. Pi is such a versatile device 

that even government organisations like Railways and 

Advertisement agencies use Pi for digital banners. 

Pi is a cheap ($35) but powerful opensource hardware. 

It provides many GPIO (General Purpose Input Output) 

pins for software configurable / programmable logic 

controllers. It can do anything from blink an LED to 

collect data from space (used in International Space 

Station). Very recently (July 2016) students Oliver Mattos 

and Oskar Weigl from Imperial College London 

discovered that Pi’s PWM SSCG can be used as a radio 

transmitter by accident when they hacked together an 

fm_transmitter in a few hours for Club Pi Hack day 

competition for MAKE magazine. They found that GPIO 

pin 4 of Pi is used as spread-spectrum generator to 

minimize disturbance by Pi hardware. This wide spectrum 
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ranges from 1 MHz to 250 MHz in 22kHz steps. To 

implement the same project using ready-to-make kits and 

devices like FM transmitter chips are far from flexible and 

single purposed. Using embedded boards like Arduino or 

Beagleboard requires various add-on modules (Pi requires 

only a piece of wire) and complex coding that increases 

overall cost of the project including time. Since the Pi is 

powered by Linux, we are able to access professional tools 

and port mainstream software to our project. 

 

Fig 4.1 –Raspberry Pi 

 

VII. SCOPE AND DESIGN OF WRO-BOT 

To build a portable A.I self learning station that 

can detect, assist and transmit text, pictures, audio, video 

and digital data using HAM frequency and Wi-Fi. This 

station can be expanded and implemented as a community 

radio, Real Time data collecting and analytical device, 

Personal Assistance, Watch Dog, PET and full fledged 

A.I system or a domestic IoT platform.The scope of this 

project can be expanded due to its portable nature and 

having a powerful computer at its core which can be 

replaced with compatible SBC up to 256 core CPU. The 

feasibility of extensions is limited only by the software 

that can be installed. This device currently has BCM2837 

SoC with 1.2GHz and 1GB RAM. With proper software 

setup it can be used as a professional level A.I 

station.Wro-Bot is capable of FM transmission with 

power of 80db and above with proper setup. It can transfer 

data in audio format via commercial FM band (88 – 108 

MHz) and data to any digital devices like RC modules, 

Computers, Mobile embedded devices and Low Jack 

Systems in-between the range of 1MHz to 250 MHz.It 

also has a face with eyes and ears to acquire data from 

human world and react to using facial expressions and 

head movements. It can detect faces, objects and patterns 

and assist people with information form its own copy of 

dictionaries and encyclopedia. It also has a set of 

connectivity options for sensors and speech recognition to 

test any A.I logic and deep learning scenarios. 

 

Fig 7.1- Wrobot Side View 

7.1 RASPBERRY PI CONFIGURATION 

 Main Logic Board and Brain of Remo (ARM 

quad core + Linux) 

 Controls Entire System through I2C, UART and 

SPI (Spine 1, Spine 2, LCD, RTC) 

 Remote Control of Remo using WEB interface 

(JS, HTML, CSS, PHP) 

 WI-Fi hotspot for Control and Data Scavenging 

(WiHR), Offline Wikipedia(Kiwix), 

Library(Calibre)  

 HAM radio control for sharing news and 

information 

 RSS feed for live news and data update (Time, 

Radio meta data, Weather, Flash News) through 

Wi-Fi 

 SSH for System Management 

 Uses dual microphones and a speaker for voice 

recognition and audio output (talking) 

 Uses night vision HD camera for navigation, 

assistance using face/object/pattern recognition 

 Interaction with humans using LCD and Camera.  

 Recognizes faces, voice commands and 

responses through facial expressions using LCD 

 

7.2  SPINE  

 Controls Base Motors and Sensors 

 Connects to Motherboard via 4 male headers (34 

Pins) 

 Interfaces with Rpi (Brain) using I2c for control 

(SM Bus) and UART for program update 

 Interface with Spine A2 through I2C (head 

control) for coordination 

 Controls base motors through L293D H-Bridge 

controller 

 Motors are controlled by PWM for speed and 

direction manipulation 

 Interfaces with IR and Sonar modules for 

Obstacle detection 

 Interface with 2 Micro Push Buttons for 

Collision detection. 

 

     7.3 H-BRIDGE 

 Controls Speed and Direction of 2 geared DC 

motors for movement of Remo 
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 Controlled by interfacing to A1 Spine for PWM 

and control signals (Speed and Direction) 

 

 

Fig 7.2: H-bridge pin configuration 

7.4  RTC: Pinout: DS1307 

 Keeps time and date. 

 Connects to Pi via I2C for time management 

 

              

Fig 7.3 RTC Pin Configuration 

7.5 MOTHERBOARD SCHEMATICS 

 Motherboard includes intergration of raspberry pi 

and arduino for better functional performance.It is a 

general purpose board hence it can be used for various 

projects.variety of sensors can be added 

 
Fig 7.4 motherboard schematics 

 

7.6 FACEBOARD SCHEMATICS 

Faceboard is used for providing human like 

expressions and indicates battery percentage,temperature 

etc. It consists of lcd display attachted to the faceboard  

 
Fig 7.5 faceboard schematics 

 

VIII. FEATURES OF WRO-BOT 

Wro-bot is a limited AI robot system controlled 

remotedly by wifi and Bluetooth.It  is also a limited 

feature companion and a personal quick wiki. 

1) It has the features of wihr 

 Personal radio station( HAM) 

 Voice controlled,radio controlled device 

 Personal web server 

 Wireless router and bridge 

 Media server 

 

2) Voice activated search engine 

 Voice base wikepedia search 

 Local wiki server(kiwix) 

 Answers questions by selecting quotes from wiki 

 Voice based navigation system 

 

3) Navigation(very limited  and secondary goal) 

 Auto navigation using ultrasonic sensor 

 Avoids collision to some extend 

 Seeks light for charging guided by ldr 

 Count of  the obstacles 

4) Great as chatbot (offline and online)(needs time to 

research) 

5) Using wiki database  to identify primitive objects           

( car,tree,animals etc) 

 

 

IX. RELATED WORKS 

Researchers have been experimenting and improving the 

concept of smart home since the late 1970s. As 

technology advanced with time, electronic devices and 

internet became more popular and affordable, so the 

concept of home automation and people‟ s expectation 

from a smart home has changed dramatically. Modern 

smart home is a sophisticated combination of various 

Ubiquitous Computing Devices and Wireless 

Sensor/Actor Network. All these new user expectations, 

complicated electronics and unpredictable user behavior 

brought new security challenges to the home automation 

front. The concept of home automation security has also 

evolved with time, sensors and actuators were integrated 

into the home to detect, alert and prevent intrusions. In the 

past, an average home had to deal The paper was 

submitted for review on March 2017. This work was 
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and grab criminals, while a modern home has to deal with 

sophisticated and tech savvy attackers who know how to 

find vulnerabilities and manipulate the security devices to 

gain access or cause distress to the inhabitants .  Despite 

smart home security being critical there are some 

vulnerabilities in the existing systems . Over the years 

researchers demonstrated various security issues 

associated with the devices and technology used in 

modern smart homes. The wireless sensor networks 

deployed in modern smart homes for device to device 

communication is vulnerable to various Routing  and 

Wormhole attacks Popular communication technologies 

like ZigBee and 802.15.4 used in smart homes are 

susceptible to Replay attacks. All these factors contributed 

to the rapid rise in home burglaries over the past decade] 

and demonstrates the importance of Home Security in the 

modern world. Our previous works in smart home 

security explains the changing role of modern home 

security systems and defines the role of a modern home 

automation system as, one capable of identifying, alerting 

and preventing intrusion attempts in a home at the same 

time preserving evidence of the intrusion or attempted 

intrusion so that the perpetuator or perpetuators can be 

identified and prosecuted.  Novelty: Ideal way to improve 

home security and defend against intrusion is to recognize 

a home‟ s authorized inhabitants and identify their 

position inside a home at all times without 

inconveniencing its inhabitants. This is extremely 

challenging and complex, given the unpredictable nature 

of human behavior and home being occupied by guests 

and other trusted people. Identifying access points to a 

home and regulating access to them is the next logical 

step towards securing a home. The paper proposes that, 

normal user behaviour at access points to a home adhere 

to a set of predictable behaviours. These user behaviours 

when analyzed by our novel logical sensing algorithms 

can differentiate between normal and attack behaviours. 

Objectives of the work: • Distinguish between primary 

and secondary access points in a home based on how they 

are used.. Trigger warning or raise alarms depending on 

the situation.  

  

X. CONCLUSION 

Future WRO-BOT model will include clusters of various 

processor architectures. With its ability as a digital 

wireless communication device combined with superior 

computing power and wide software and programming 

support (Linux Based) makes it a great diagnostic and 

Single Point of Control tool for A.I testing and 

development. Since the main board is separated from the 

components the system is upgradeable and extensible 

effortlessly which gives more computing power and 

flexibility for anyone looking for learning or testing 

related to A.I or RT and IoT world. . 
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