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Abstract 
 
A voice-controlled personal robot using Lab VIEW software and embedded 

hardware is developed in this work. This unique Robot can be controlled on 

receiving defined human speech (Voice) commands. The Voice signals are 

converted to commands into strings in the windows-based P.C. They are 

communicated with the Robot remotely using an R.F. module connected to 

the P.C.  These received strings are checked with the existing stored 

commands. If it matches any of the stored commands, the respective action 

movement assigned to that particular command occurs. The Robot can 

perform different moves like left and right movements, turning around, and 

start/stop operations. The personal assistant robot is developed on embedded 

hardware using Lab VIEW. The project makes use of the R.F. Module. 

Possible improvements can be made towards potential applications in 

Homes, Hospitals, and Industries, etc 
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1 Introduction 
 
 A robot is an intelligent assembly that can perform tasks independently 

by receiving commands from the control station or pre-programmed unit.  In 

recent days, improving service quality in many areas includes 

communication, control systems, robotic applications, industrial allocations, 

even in-home application, etc. It is required to interact humans with the 

Robot. It leads to the Human-Robot Interaction (HRI), and it becomes a 

challenging area. It could be better if the commands are human voice 

commands and independent of male or female. Hence some speech 

processing unit also plays an important role, another challenging area in 

signal processing engineering[1]. The wireless systems are operating at radio 

frequency, and the systems are known as R.F. modules. R.F. module is a 

compact electronic device utilized to send or receive radio signals between 

two remote units to have contactless communication. Usually, these robots 

are either autonomous or gesture-controlled. The authors [2] discussed each 

category in detail. The line and edge detecting robots are autonomous robots, 

which work is effectively at discontinuing surfaces. The gesture-controlled 

Robot is having intelligence controlled by some set of gestures received from 

an external user or stored in its memory. A gesture can be an image from the 

camera lens, I.R. signals, object motion, tactile, voice signal, etc. [3]. The 

autonomous Robot has a drawback. If the edge or line is not there or 

recognized, they fail to execute tasks. Making non-autonomous robots made 

the robots can sense the signal or gestures. 

 Embedding a voice control system to control the Robot with a voice 

signal will be more interesting work. These signals can be communicated 

using wireless systems such as Wi-Fi, [4] blue tooth, and other R.F. modules. 

In 2003, Interaction Design Institute Ivrea in Ivrea, Italy, the operating with 

Arduino board become begun. They imply to give a minimum attempt and 

complicated regulator unit for professionals and specialists to increase 

merchandise. They use transducers and controlling systems to perform their 

action [5]. Researchers and professionals can easily work on this board to 

made devices as a hobby time. They are many applications with these robots 

those include simple robots, temperature detectors, and movement detectors. 

Arduino Uno is an economic microcontroller board; they have a data sheet 

based on the ATmega328P. It has 14 digital I/O pins, including six pins as 

PWM, six analog inputs, and a 16 MHz quartz crystal. The other features are 

a USB connection, a power jack, and a reset button. It is a user-friendly unit 

connecting power with an AC-to-DC adapter or battery to get started or to a 

computer with a USB cable. 

 From the above literature in this work, a speech-controlled robot is 

proposed using Lab View and dumped on an Arduino kit. Section 1 consists 

of literature, the block diagram, and the methodology are in section 2. 

Section 3 explains hardware, and section 4 concludes the work. It finds its 

application in various fields like patient assisting, military, house-hold  
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assistant, etc. Different highlights are a USB affiliation, a power jack, and a 

reset button. It is an clean to apply unit interfacing energy with an AC-to-DC 

connector or battery to start or to a PC with a USB link. 

 

2 Literature Survey 

 
Arduino is used as a data acquisition system to measure, manipulate, and 

manage various devices and sensors. Graphical programming is easier to 

understand than traditional programming, and it requires less time than 

conventional Arduino programming. Before interfacing, the firmware is 

loaded into the Arduino. LabVIEW serves as a graphical user interface (GUI) 

for controlling the servo motor from an Arduino board. It can be 

accomplished with a LabVIEW Interface for Arduino (LIFA), facilitating 

data sharing between the Arduino and LabVIEW. The pick and position 

procedure is conducted by choosing the ring menu, enabling the phase to be 

selected and the motor speed to be regulated by adjusting each series's 

delay[6]. An automated structure that lets in clients to paintings a current 

robotic has been created due to the expanding interest for common Human 

Machine Interfaces and robotic natural programming ranges. Thus, in this 

article, an Arduino-powered 6DoF (6 degrees of freedom) based Robot has 

been implemented under the LabVIEW platform, making the hardware and 

software more simple and powerful. Apart from select and put, the same 

method will also be used for 3D printing in the future[7]. 

The Arduino Uno is the most recent iteration of Arduino boards, 

featuring an onboard atmega328p microcontroller that allows working with it 

simply and effectively. The L293d is a motor controller IC that can handle 

two dc motors. LabVIEW is a new piece of software that can conveniently 

connect to any portion of hardware. It has add-ons for various hardware 

modules. The LabVIEW GUI for Arduino is a device extension that allows 

you to link your Arduino to LabVIEW and run LabVIEW code on your 

Arduino. 

The object control device is used in the artificial intelligence area, such 

as robotics, to control the Robot's motions. This is highly beneficial to our 

work. It aims to use speech commands to operate a robot. The Robot can 

understand speech commands and react appropriately. By creating the 

proposed Robot's power supply unit, the 7805 is used to convert 9 volts to 5 

volts, and the L.E. 33 is used to convert 5 volts to 3.3 volts. Electrolytic 

polarised capacitors and bypass capacitors have been used to keep the 

sluggish shifts stable. They bypass short time and brief-term spikes to the 

ground without causing any damage to the other elements. Back current is 

prevented by diodes D1 and D2[8]. 

The Robot moves following the provided speech commands, which are 

matched to the predefined commands stored in the voice recognition module. 

Since there are just a few commands stored in the speech recognition 

module, it uses less memory. Since speech is the project's input, anybody can  
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use it with or without technical skills to program the Robot to meet their 

needs. Since LabVIEW is used, this project is compatible with any system 

and can be easily modified to meet the user's needs. Many businesses, like 

hospitals, will profit on a broad scale from getting this out since the motors 

we used can operate on a battery or a limited power source and can be used 

as a model. 

The project can be enhanced even further by providing an infrared sensor 

that senses the existence of barriers (if any) that can be used to avoid the 

Robot. A higher variant of the speech recognition module can be used to 

store further instructions. 

In environments where there is a high risk of humans entering, a voice-

controlled robotic device is extremely useful. The android computer receives 

voice commands, which are used to monitor the robotic system. A Bluetooth 

module is used to record and read voice commands, allowing the control unit 

to be integrated with a Bluetooth computer. The robotic vehicle responds to 

commands sent from an Android device, which is why Arduino is included in 

the system. Any Android-based smartphone can be used as the controlling 

unit. The transmitter makes use of an Android application that is needed for 

data transmission. These commands are interpreted by the receiver end, 

which then interprets them to power the robotic vehicle. The android system 

sends orders to the vehicle to pressure ahead, in reverse, both methods. 

Arduino makes use of the orders to govern the engines, which empower the 

car to move in four methods. Serial communication data is sent between the 

android device and the receiver. The Arduino programming is proposed to 

control the engine thru an engine motive force circuit in light of orders sent 

from an Android machine[9]. The remote digital camera is interfaced with 

Arduino to record development in advance of the mechanical machine, which 

likewise carries a faraway night time imaginative and prescient digital 

camera that permits overview of what is noticed in the course of the day, but 

additionally around evening time. A robotic arm and an LCD screen are 

placed in front of the device to make adjustments to the environment and to 

display the received commands. Using an ultrasonic sensor, an obstacle 

detector is added to protect the device from oncoming obstacles[10]. 

Bluetooth technology has a range of just 10 meters. The time it takes for 

commands to be sent and received is extremely long. The Bluetooth link is 

often lost. The project has a heavy price tag. Flicker is caused by the addition 

of noise signals to video signals during reception. The system is difficult to 

maintain. A greater number of obstacle detector sensors is needed. 

GPS/GSM modules can be used to monitor the system's location. 

 

3 Methodology 

In this research work a brief discussion of voice based acoustic robo is 

designed for future applications. Here a deep survey is is performed 

according to to literature it is very important that feature generation robotic 

design is compulsory to understand the human emotions. Moreover in this 

work acrostic commands are used to controlling robotic directions The  
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controlling actions are continuously monitoring through arduino board and 

labview software. Here robot has been controlling with acoustic sound 

commands[11]. 

The radio frequency module is connected through arduino board 

according to this block commands are control the robot easily. The moment 

like left right start and stop operations are continuously control the robo with 

acoustic voice basic commands. This type of robotic applications can help 

full for many  organisations at emergency conditions. 

3.1 Design of Speech Controlled Robot 

The signal flow graph shown below Figure 1 gives the steps required to 

develop the Lab View code and proposed work implementation. The 

received voice signal is processed in P.C. to convert to strings acts as a 

command string. If the command string is one of the pre-stored or trained, or 

loaded ones, it operates. If it does not match any one of the pre-loaded 

commands, then no operation will be done[12]. 

The voice will be used to monitor the robot's movement, and the robot 

will respond to commanding persons by producing sounds of human voice in 

response to each verbal order. 

           

 

 

 

 

 

 

 

 

 

Figure 1. Signal flow graph of the human voice-controlled Robot  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Block diagram of human voice-controlled Robot 
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The block diagram shown in Figure 2 gives the principle of the proposed 

work. It consists of transmitter and receiver units. The transmitter unit 

converts the speech signals to the Robot controls signals or commands using 

the Lab VIEW software tool and dumped in the microcontroller unit. The 

signs are encoded and transmitted utilizing the R.F. transmitting unit. The 

received signal is decoded and drives the Robot. The decoder unit consists of 

a required demodulator and microcontroller on the same board, interpreting 

and executing the required action or task[13].    

 

 

3.2 Hardware Description, Simulation, and Implementation 
 

The proposed work implementation is divided into components/blocks, and 

each one is implemented individually. And finally, all components/blocks are 

connected through wireless or wired connections. 

● R.F. Transmitter/ Receiver Module 

● Embedded Hardware (Arduino board) 

● P.C. loaded with Lab View  

 

3.2.1 RF Transmitter/Receiver Section  
 
In R.F. Transmitter Section and R.F. Receiver Section, encoder and 

decoder units are used to encode and decode the voice commands. HT12D/E 

is a commercially available decoder/ encoder unit which is used in this work. 

Radio Frequency communication has many benefits over Infrared 

communication because it does not require a line of sight link between the 

transmitter and receiver.  

When compared to IR communication, RF communication has a much 

longer range. A wireless transmitter and receiver system based on RF 

modules (RF Transmitter and RF Receiver) is implemented in this project. 

 

3.2.2 Encoder (HT12E) 

 

 HT12E is a 212 series encoder I.C. (Integrated Circuit) commonly used 

in radio frequency (R.F.) in wireless control systems. It is parallel to the 

serial encoder that can encode 12 bits through the R.F. module. Out of 12 

bits, 4 bits are data bits, and the remaining are address bits. So, it can provide 

8- bit security code for data transmission[14]. It allows using multiple 

receivers same transmitter. It can operate on (2.4 - 12) V with low power 

consumption. Commercially it comes in 18 pin DIP (Dual Inline Package) 

I.C. and 20 pin SOP (Small Outline Package). Figure 3 shows the pin 

description and internal signal flow. 
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Figure 3. (a) HT12E 18 pin IC  (b) HT12E 20 pin IC (c) HT12E 

internal signal flow 

 

 The working of HT12E can be explained by the timing diagram and 

flowchart shown in Figure 4. When T.E. is ON, the encoder starts word 

transmission, and it enters standby mode by T.E. is OFF.  

 
Figure 4. (a) Timing diagram  (b)Flowchart of command execution 

 

         

3.2.3 Decoder (HT12D) 

 Holtek's HT12D decoder IC (Integrated Circuit) for remote control 

applications belongs to the 2
12

 series. It's widely used in wireless radio 

frequency (RF) applications. We could send 12 bits of parallel data serially 

utilizing the paired HT12E encoder and HT12D decoder. 

The internal signal flow when operating in receiver mode is shown in 

Figure 5. Its working and flow chart of command execution is shown in 

Figure 6. 

 



 

 

 

 

2989 V. Ratna Kumari et al  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

   

 

 

Figure 6. (a) HT12D timing diagram (b) HT12D flow chart 
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 Typical application circuits as Transmitter and Receiver modules are 

shown in Figure 7. 

 
Figure 7. (a) HT12A Typical Application Circuit (b)  HT12D – Typical 

Application Circuit 

 

3.3 Arduino 

 Arduino is an open-source user community that designs and 

manufactures microcontrollers and their kits[15]. These are available in a 

preassembled form for commercial applications.  

  A microcontroller can have limited on-chip memory. One can load a set 

of instructions for a specific task.  The board's feature has serial 

communications interfaces, including Universal Serial Bus (USB) on some 

models. Using these featured programs is load from personal computers. The 

microcontrollers are programmed using the programming languages C and 

C++. 

 

3.4 Interfacing Arduino With Labview 

 The National Instruments (N.I.) developed a visual programming tool the 

made system design and simulation. A handy tool for commercial and 

research is Laboratory Virtual Instrument Engineering Workbench in short 

"LabVIEW." Setting up the LabVIEW Interface for Arduino has a stepwise 

process that needs to complete once[16]. Instructions to create LabVIEW- 

Arduino interface are given below 

1. Installation of LabVIEW onto the P.C. 

2. Installation of suitable NI-VISA drivers. 

3. Install JKI VI Package Manager (VIPM) Community Edition. 

4. Installation of the LabVIEW Interface for the Arduino package as 

described below. 

 

 The following Figure 8 shows the screen visibility and the final screen. 
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Figure 8. Screenshots while installing LabVIEW- Arduino interface 

 

  
3.4. VI's Used 
 
3.4.1. Main VI 

 It is also called reference VI; it possible to change the properties and 

methods for main VI, application, control, indicator, or pane. The VI Server 

Reference always returns a fully authenticated reference which shown in 

figure 9. 

 
 

Figure 9. VI reference 

 

 
 
 
 
 
 
 



 

 
 
 
 
 
 
 
 

Human Acoustic Voice Controlled Robot Using Labview And Arduino2992 

 
3. 4. 2. Sub VI'S Used 
 
Generate Voice Event.VI 

 
Figure 10. (a) GENERATE VOICE EVENT.VI (b) Block diagram 

 

 Figure 10a and 10b clearly explains about  voice based event 

clarification analysis here voice events are generated through voice 

generation block diagram. 

 

Voice Init.VI 

 
 

Figure 11. (a) VOICE INT.VI (b) Block diagram 

 

 The figure 11a and 11b clearly explains about voice instruction generator 

block here all instructions are gerator through following block diagram.   
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Arduino Close 
 

After assembling and programming the ARDUINO, the prototype with an 

R.F. module is shown in Figure 12.  

 
Figure 12. Event "ARDUINO CLOSE" 

   

3.5 Driver For Motor  

 The L293D is a quadruple half of H-bridge bidirectional engine driver 

I.C. That could pressure a modern of up to 600mA with a voltage scope of 

4.5 to 36 volts[17].  

 
Figure 13. Voice-controlled Robot 

 The Robot receives voice commands from pc laded with LabVIEW[18]. 

The main window, i.e., the Main voice VI panel, is shown in Figure 14. The 

Robot shown in Figure 13 can perform five moments based on received 

human voice commands shown in Table 1. The respective simulation front 

panel, i.e., desktop views, are shown in Figure 15. 
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Figure 14. Leading voice VI panel that sends commands to Robot. 

 

Table 1. List of commands and their factions 

Sl. No Command Function of 

Robot 

1. MOVE LEFT 

Turns left side 

by  90
0 

anticlockwise 

and continues in 

the same 

direction  

2. 
MOVE 

RIGHT 

Turns right side 

by 90
0 

clockwise 

and continues in 

the same 

direction 

3. 
MOVE 

FORWARD 

Takes straight 

path in the 

forward  

direction 

4. 
MOVE 

BACKWARD 

Moves backward 

straight path 

without 

reversing  

5. STOP 

No moments 

take place, and 

the robot stops 

are moment 
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       (a) MOVE LEFT command                                (b) MOVE RIGHT command 

     

     

       
  (c) MOVE FORWARD command        (d) MOVE BACKWARD command 

 

 
(e) STOP command 

Figure 15. Voice commands and their execution 

 

4 Conclusion and Future Scope 

 In this work, a voice-controlled robot is proposed. It is an idea that can 

work using voice commands like a human. The main advantage is that the 

human can detect the obstacles, and then the appropriate voice command is 

given. So the no exact moments can get. The model is voice-independent so 

that anyone can operate, but with the specified order only.  Such inventions 

help Home applications, physically challenged people, industrial  
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applications, and especially by the rescue team when natural disasters occur, 

such as earthquakes, etc. it is an impartment work for humanoids' design. 

Father, this work can continue with other microcontroller circuits for heavy 

power and extensive data application and can be developed with IoT  
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