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ABSTRACT-This paper uses LPC2148 of ARM as the core controller in the device is to achieve 

real time operation. This controller works as the control system to operate the entire device. This 

system uses a voice driven principle, improving the interaction between device and operator. In 

addition to this ultrasonic sensor also used for obstacle Avoidance for robot safety. And usage of 

And usage of LCD as the device interface facility for debugging and control the robot. 
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         1. INTRODUCTION 

Now a days, robots are mostly used for industrial applications like robotic handling application, 

robot welding and automation.  In this process speech recognition place a major role. Most of the 

authors about speech Recognition start with related with artificial intelligence (neural networks), 

or a robot used in movie where devices talks like humans and understand the complicated human 

speech without problem. Today, modern world requires efficient products at  low price because 

of Achieving better quality products using faster and cheaper procedures. Human- machine 

interface place a important role in this type of Devices, where speech interface Place a very 

important role because the Manufacturing Systems efficiency will increase if the interface is 

more natural or similar to the human  way of commanding things. 

 Speech recognition is not a common feature among industrial applications, namely 

because  

1. The speech recognition and text to speech technologies are very new and they are already 

robust enough for manufacturing applications. 

2. Normally the environments of the industries are noisy so it is difficult to achieve good 

performance from speech recognition system. 
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3. Present industrial systems do not have the above features and not at all having the powerful 

computers for human-machine interface. 

For above reasons speech recognition developers are still searching for the perfect equipment for 

human machine interface and also support for understands human voice with interprets normal 

voice pattern. 

 2. HARD WARE IMPLEMENTATION 

In hardware implementation, we have two parts. Namely: 

1. Transmitter section 

2. Receiver section 

2.1 Transmitter section: 

 

            Figure 1: Transmitter section 

Transmitter section consists of following modules. 

(1)ARM LPC2148 extension board: 

 LPC2148 is 16/32bit microprocessor contains 512KB Flash memory and 40KB static 

RAM. 

 It has 12 MHz internal crystal oscillator and executes with more speed and date rate is 

high. 

 It has 16bit thumb instruction set that will allow to replace with 8051 processors, such as 

the use of 32 bit speed. 

 On extension board it having so many peripherals like: 

i. 16*2 LCD 

ii. Joystick 

iii. UART to USB bridge interface. 

iv. Low pass filter for PWM signal etc. 

 Temperature sensor on I2C bus. 

 It has the MMC/SD card connector. 
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It is more useful to design complex designs because it requires less hardware and less power 

consumption. 

 

(2). Voice recognition module: 

It is a multi-purpose speech recognition module designed to easily add versatile, robust 

and cost effective speech recognition capabilities to virtually any application. This module 

can be used with any host with an UART interface powered at 3.3V – 5V. Some application 

examples include home automation, such as voice controlled light switches, locks or beds, or 

adding “hearing” to the most popular robots on the market. 

 

Features: 

 Supports up to 32 user-defined Speaker Dependent (SD) triggers or commands as well as 

Voice Passwords. SD custom commands can be spoken in any language. 

 Easy-to-use and simple Graphical User Interface to program Voice Commands and audio. 

 Module can be used with any host with an UART interface (powered at 3.3V - 5V) 

 Simple and robust documented serial protocol to access and program through the host 

board 

 3 GPIO lines (IO1, IO2, IO3) that can be controlled by new protocol commands. 

 PWM audio output that supports 8Ω speakers. 

  Sound playback of up to 9 minutes of recorded sounds or speech. 

 

Communication protocol: 

 Communication with the voice recognition module uses a standard UART interface 

compatible with 3.3-5V TTL/CMOS logical levels, according to the powering voltage 

VCC. 

 The initial configuration at power on is 9600 baud, 8 bit data, No parity, 1 bit stop. The 

baud rate can be changed later to operate in the range 9600 - 115200 baud. 

The communication protocol    only uses printable ASCII characters, which can be 

divided in two main groups: 

 Command and status characters, respectively on the TX and RX lines, chosen among 

lower-case letters. 
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 Command arguments or status details, again on the TX and RX lines, spanning the range 

of capital letters. 

 Each command sent on the TX line, with zero or more additional argument bytes, 

receives an answer on the RX line in the form of a status byte followed by zero or more 

arguments. 

 There is a minimum delay before each byte sent out from the voice recognition module to 

the RX line, that is initially set to 20 ms and can be selected later in the ranges 0 - 9 ms, 

10 - 90 ms, and 100 ms - 1 s. That accounts for slower or faster host systems and 

therefore suitable also for software-based serial communication (bit banging). 

 Since the voice module serial interface also is software-based, a very short delay might 

be needed before transmitting a character to the module, especially if the host is very fast, 

to allow the voice module to get back listening to a new character. 

 The communication is host-driven and each byte of the reply to a command has to be 

acknowledged by the host to receive additional status data, using the space character. The 

reply is aborted if any other character is received and so there is no need to read all the 

bytes of a reply if not required. 

 Invalid combinations of commands or arguments are signaled by a specific status byte, 

that the host should be prepared to receive if the communication fails. Also a reasonable 

timeout should be used to recover from unexpected failures. 

 If the host does not send all the required arguments of a command, the command is 

ignored by the module, without further notification, and the host can start sending another 

command. 

 The module automatically goes to lowest power sleep mode after power on. To initiate 

communication, send any character to wake up the module. 

2. Receiver section: 

 Receiver section consists following modules: 

 

  
Figure 2: Receiver section 

2.1.1 Ultrasonic obstacle avoidance module: 

The system uses ranging transit time method, that is D = Ct/2, where D is the mobile 

robot and the distance between the measured object. t is for the ultrasonic transmitter to return 

from the time interval that transit time. C is the sound speed in the medium of transmission 

which is generally believed that ultrasonic propagation velocity in the air C is a constant 340m / 

s. Since a single probe beam angle ultrasonic sensors have a large, poor direction, the distance 

from the target can only get information but cannot provide accurate information on the target 
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boundary. Stability is not satisfactory and other shortcomings. The system uses two sensors to 

improve detection accuracy, when the measured distance is less than the obstacle set safety 

value. The interrupt subroutine is called to stop. Therefore, the car smooth deceleration to stop, 

and start the voice playback module for voice prompts to ensure the safety of car driving. 

 

2.1.2 Joy stick control module: 

It is mainly consisted by the multi-axis controller, joystick, hand brake switch, shift button, 

handle, and wires. It's driving the car moves, such as forward, backward, turn left, turn right and 

stop into a corresponding electrical signal through the ARM I/O port input. ARM receives a 

control command, calling the appropriate function. 

The PWM controls the signal, in order to achieve the car's motor drive control. 

2.1.3 DC motor drive module: 

it uses ARM chip PWM pulse width modulator to drive DC motor, by changing the duty cycle of 

the PWM signal to the DC motor speed controller. DC motor drive circuit uses a FET driver 

optically isolated, so that the DC motor will work with the ARM embedded system power supply 

to isolate the work to improve the ARM control system reliability and stability. 

 

3. SOFTWARE DESIGN OF THE CONTROL SYSTEM 

UC/OS- II is a complete, portable, can be cured and spread cut preemptive real-time multitasking 

kernel. Features include: source code, portability, can be cured, can be cut, accessibility 

deprivation, multi-tasking nature, can manage up to 64 tasks, functions and services, call 

deterministic execution time, each task has its own stack, providing a variety of system services, 

interrupt management, support up to 255 layers of interrupt nesting . UC/OS-II is transplanted to 

the corresponding microprocessor. The user application is running on the various tasks on 

uC/OS-II According to the system design requirements; the application includes a total of seven 

tasks. 

 

(1) Initialization tasks (void task0 (void * pdata)): the task priority is 0, the highest priority. 

(2) Scanning task (void tk_Scan (void * pdata)): the task priority of 16, its priority is higher than 

the system idle task only. 

(3) LCM display tasks (void tk_LCM (void * pdata)): the task priority is set to 4, a high level, 

mainly to complete the system status information and display of debug information. 

 

(4) The left motor speed control task (void tk_Mot_L (void* pdata)): Task Priority 5, activated 

by the scanning task. 

(5) The right motor speed control task (void tk_Mot_R (void * pdata)): Task Priority 6, activated 

by the scanning task. 

(6) PWM control task (void tk_PWM (void * pdata)): the task priority of 7, the main function of 

the PWM output waveform is set to adjust in order to achieve so the motor speed control. 

(7) Voice playback tasks (void tk_Sound (void * pdata)): the task priority of 8, activated by the 

scanning task. 
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In addition, ultrasonic obstacle avoidance function is achieved by the asynchronous event 

handler to execute. Ultrasonic obstacle avoidance directly stimulates the external interrupt signal 

to achieve a true sense of the real-time control to enhance system security. 

 

     4. CONCLUSION 

 

The smart voice control system uses voice control and LCD display, making the car more user-

friendly man-machine interaction. The vehicle control system also features a high precision 

ultrasonic obstacle avoidance module to improve the security of the smart car driving. Featuring 

a powerful LPC2148ARM μC/OS-II embedded microcontroller and real time operating system 

for smart car control system hardware and software modular design, the entire system is 

conducive to the further upgrading and improvements to enhance the efficiency of the system 

design. This system can be used as the carrier of the mobile robot, after maturity of the 

technology and can be applied to access control systems, residential patrol, site investigation, 

intelligent toys, and other areas, market prospects, has great economic benefits. 
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