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Abstract 
 
The Peace of Mind: Child-Alert System described in this report is a cohesive system intended to 
digitally monitor a child while strapped into the car seat inside a vehicle. Child deaths are most 

often due to hyperthermia inside vehicles. These deaths are a result of parent voluntary or 
involuntary negligence. This system is an intended response solution to the unfortunate deaths of 

children in cars and also as an additional safety feature to vehicles targeted for family use. The 
proposed system detects both the driver and baby in real-time and subsequently, alerts the driver 
or parent when their attention is required.  
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Introduction 
 

The intent of this report is to explain the Senior Design Project proposal: Peace of Mind-Child 
Alert System in the fulfillment of our respective majors of Bachelor’s Science in Electrical 

Engineering Technology and of Bachelor’s Science in Computer Engineering Technology.  

The Problem 
 
The project was introduced to us through our project advisor, Prof. Xuefu Zhou in the intent of 
tackling the frequent incidences of infant death hyperthermia inside cars.  

 

 

Figure 1: Child Vehicular Hyperthermia Deaths 

Figure 1 illustrates tabulated statistical data of child deaths due to hyperthermia in the United 

States since 1998 to 2012. 

This project was first tackled by Matt Brungs in the fulfillment of his 2009 Senior Design project 

proposal. The design employed in this past project did not fully alert the driver.  Hence, our 

mission was to tackle the problem mentioned above and improving on the past project with a 

new approach. 
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Solution 
 

The Child-Alert System detects both the baby and driver and in return alerts the driver when 
their attention is urgently needed. It was determined that the system would perform the fo llowing 

functions: 
 

 Detect the baby in the car seat 

 Detect the driver in the car 

 Measure in-door car temperature 

 Communicate the alerts to the driver 

The construction of the hardware was split into two sections: Primary system and Secondary 

system. The primary system would focus in the detection of the baby and wirelessly conveying 

the status of the baby to the secondary system. 

 

The secondary system would be commissioned to receiving the signal information indicating the 

baby’s status in the car, measuring the in-door car temperature, providing audible alerts and 

relaying alerts to the driver’s smartphone. The figure below shows the working process of the 

primary and secondary sections of the project.  

 
Figure 2: Complete Project Solution 
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Discussion 

 

The design of the Child-Alert System was designed by following the algorithm or process of the 

following flowchart  

Upon power up of the system, the system should make an attempt to detect the baby in the car 

seat at which the system should stay on standby mode if baby is not detected or proceed with the 
next operation if the baby is detected as present in the car. The next operations upon child 
detection would be to read the in-door car temperatures and detecting the driver in the car.  

 

Figure 3: Child-Alert System Flowchart 
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A distinct alarm will be issued to the driver and the surroundings of the vehicle upon the system 
unable to register that the driver is detected. Afterwards, the system forwards an alert to the 

driver’s smartphone if after a prolonged duration the driver is unavailable in the vicinity of the 
child. 

Hardware 
 

The hardware design of the project involved detecting the baby and the driver inside the car, 
producing an audible alarm and alerting the driver via a smartphone application.  

Electronic & Circuit Design 

 

In the detection of the baby, we resolved to the use of a simple switch installed in the 
buckle of the baby’s car seat. Prior to the switch, a pressure switch was discussed as a possible 

alternative but it was eventually dropped as there was a possibility of anything else besides the 
baby that could trigger the system. 
Refer to Figure A-1 in Appendix A for the circuitry constructed to detect the baby in the car seat 

and afterwards transmit information to the secondary system indicating that the baby is present. 
Upon strapping and buckling the baby onto car seat the primary system would be powered on 

and immediately start to broadcast the status of the baby as seated in the car to the secondary 
system.  
A 434MHz RF module transmitter was used in the transmission of the baby status to the 

secondary system. An antenna was deemed unnecessary for this project because it was 
discovered that the system did not require any as long as the primary and secondary systems 
were close or a unified ground was established.  Further experimentation was discovered that the 

RF transmitter and receiver required an encoder and decoder respectively in order to stabilize the 
transmission and reception of the RF signal. Also, an optional addition to the primary circuit was 

a 555 Timer oscillator, which oscillated the transmission of the RF signal to the secondary 
system. 

The secondary system, assigned with the bulk of the operations in the Child-Alert 

System, a microcontroller was resolved to be situated in this section of the system. One of our 
agendas was to make the project cheap hence a microcontroller that was cheap and was 

necessary. The 8-bit 8051 microcontroller was selected to perform the ‘thinking’ for the project. 
C programming language was used in the programming of the microcontroller rather than the 
usage of Assembly language. 

The detection of the driver was accomplished through the use of a Passive Infra-Red (PIR) 
motion sensor. The sensor would be placed in an orientation pointing towards the steering wheel 

as a result, taking advantage of the constant movement of the driver’s hands on the steering 
wheel and alternatively reducing the chances of the sensor being triggered by something or 
somebody else. 

The system was also tasked in receiving the RF transmission signal indicating the presence of the 
baby in the car. A 434MHz RF receiver was used in addition a decoder was connected to the RF 

receiver, to decode the encoded signal from the primary signal.  
Refer to figure A-2 in Appendix A for the secondary system wiring schematic.  

The in-door car temperature is measured by the secondary system by using an LM335 

temperature sensor. The temperature sensor operates from -40°C to 100°C (-40°F to 212°F). The 
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temperature range required in this project were 0°C/32°F and above. An 8-bit analog to digital 

converter (ADC) was used in conjunction with the temperature sensor. The ADC0804 was 

selected since it had one analog input channel additionally it could be wired physically to 

continuously convert the analog temperature readings to its digital data 8-bit representation.  

The table below shows the 8-bit digital representations of the temperatures from 0°C (32°F) to 

100°C (212°F).  

Table 1: 8-bit Temperature Representation 
 

Temperature  ADC0804 Output 

°F °C LM335 VOUT, V Base2 Base16 

32 0 2.91 01111111 7F 

34 1 2.91 10000000 80 

36 2 2.91 10000001 81 

37 3 2.91 10000010 82 

39 4 2.92 10000011 83 

41 5 2.92 10000100 84 

43 6 2.92 10000101 85 

45 7 2.93 10000110 86 

46 8 2.93 10000111 87 

48 9 2.93 10001000 88 

50 10 2.94 10001001 89 

52 11 2.94 10001010 8A 

54 12 2.94 10001011 8B 

55 13 2.94 10001100 8C 

57 14 2.95 10001101 8D 

59 15 2.95 10001110 8E 

61 16 2.95 10001111 8F 

63 17 2.96 10010000 90 

64 18 2.96 10010001 91 

66 19 2.96 10010010 92 

68 20 2.97 10010011 93 

70 21 2.97 10010100 94 

72 22 2.97 10010101 95 

73 23 2.97 10010110 96 

75 24 2.98 10010111 97 

77 25 2.98 10011000 98 

79 26 2.98 10011001 99 

81 27 2.99 10011010 9A 

82 28 2.99 10011011 9B 

84 29 2.99 10011100 9C 
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86 30 3.00 10011101 9D 

88 31 3.00 10011110 9E 

90 32 3.00 10011111 9F 

91 33 3.00 10100000 A0 

93 34 3.01 10100001 A1 

95 35 3.01 10100010 A2 

97 36 3.01 10100011 A3 

99 37 3.02 10100100 A4 

100 38 3.02 10100101 A5 

102 39 3.02 10100110 A6 

104 40 3.03 10100111 A7 

106 41 3.03 10101000 A8 

108 42 3.03 10101001 A9 

109 43 3.03 10101010 AA 

111 44 3.04 10101011 AB 

113 45 3.04 10101100 AC 

115 46 3.04 10101101 AD 

117 47 3.05 10101110 AE 

118 48 3.05 10101111 AF 

120 49 3.05 10110000 B0 

122 50 3.06 10110001 B1 

124 51 3.06 10110010 B2 

126 52 3.06 10110011 B3 

127 53 3.06 10110100 B4 

129 54 3.07 10110101 B5 

131 55 3.07 10110110 B6 

133 56 3.07 10110111 B7 

135 57 3.08 10111000 B8 

136 58 3.08 10111001 B9 

138 59 3.08 10111010 BA 

140 60 3.09 10111011 BB 

142 61 3.09 10111100 BC 

144 62 3.09 10111101 BD 

145 63 3.09 10111110 BE 

147 64 3.10 10111111 BF 

149 65 3.10 11000000 C0 

151 66 3.10 11000001 C1 

153 67 3.11 11000010 C2 

154 68 3.11 11000011 C3 

156 69 3.11 11000100 C4 

158 70 3.12 11000101 C5 
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160 71 3.12 11000110 C6 

162 72 3.12 11000111 C7 

163 73 3.12 11001000 C8 

165 74 3.13 11001001 C9 

167 75 3.13 11001010 CA 

169 76 3.13 11001011 CB 

171 77 3.14 11001100 CC 

172 78 3.14 11001101 CD 

174 79 3.14 11001110 CE 

176 80 3.15 11001111 CF 

178 81 3.15 11010000 D0 

180 82 3.15 11010001 D1 

181 83 3.15 11010010 D2 

183 84 3.16 11010011 D3 

185 85 3.16 11010100 D4 

187 86 3.16 11010101 D5 

189 87 3.17 11010110 D6 

190 88 3.17 11010111 D7 

192 89 3.17 11011000 D8 

194 90 3.18 11011001 D9 

196 91 3.18 11011010 DA 

198 92 3.18 11011011 DB 

199 93 3.18 11011100 DC 

201 94 3.19 11011101 DD 

203 95 3.19 11011110 DE 

205 96 3.19 11011111 DF 

207 97 3.20 11100000 E0 

208 98 3.20 11100001 E1 

210 99 3.20 11100010 E2 

212 100 3.21 11100011 E3 

  

 

The secondary system would also alert the driver through a series of alarm sounds and also 
sending a distress signal alarm to the smartphone. The first phase of the alarm is produced by a 
555 timer circuitry. The 555 timer is setup to operate in an astable mode hence providing the 

speaker with an oscillating input.  An LCD module was added to the system for the purposes of 
displaying the temperature readings and additional status of the whole system.  

 
Alarming the driver through a smartphone was achieved through the use of a Bluetooth module. 
An Arduino Uno board was to operate the module in receiving and sending the commands of 

operating the Child-Alert System. 
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Software 

Smartphone Application Design 
 

The software end of the Child-Alert System constituted of notifying the driver or parent 
through a smartphone. Android operating system was the platform used in the programming of 

the smartphone application to be used in the project. The Child-Alert System application would 
communicate to the hardware microcontroller through a Bluetooth module.  

When the application is started, it does a check to see if the phone has Bluetooth. If it does not, 

the application closes out and says “You must have Bluetooth to continue”. If your phone does 

have Bluetooth, it will ask for permission to turn it on. If you chose not to turn on the Bluetooth, 

the application closes out and says you must have Bluetooth enabled to continue. Once Bluetooth 

is turned on, the application pairs with the project’s Bluetooth module via an rfcom port (serial 

communication) using the MAC address of the Bluetooth module on the main system.  

The functionality of the Smartphone application is twofold. First, the application will 

allow the user to extend the timer inside the vehicle if additional time is needed by the driver to 

address a small errand such as packing groceries when the baby is still on-board the vehicle. 

Second, if an alarm is detected, the phone will vibrate until you press the extend timer button and 

address your child. The extend timer button puts a ten second thread sleep on the thread that is 

reading the data from the device. 

The figures below illustrate application screens when in operation by the user.  

 
 

 

 

 
 

Figure 4: Smartphone Application Screenshots 
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Problems Encountered 
 

Some problems were encountered during the development phase of the project and remedies to 
them were formed with the objective of suppressing or eliminating them.  

 8051 and Bluetooth Interface 

We were unable to interface the Bluetooth module with the 8051 microcontroller. The 
8051 requires TTL voltages of 0V and 5V to register either bits 0 or 1 and the module 
was producing only 3.3V.  

The Arduino Uno was used in the place of the 8051 in communicating with the 
Bluetooth. 

 

 Bluetooth Software code 

Initially, problems were encountered in an attempt to pair and connect with the Bluetooth 

module with the smartphone’s Bluetooth. Eventually, this feat was accomplished and 
connection and pairing were established.  

 

 RF Module 

The RF receiver and transmitter were experiencing problems such as receiving invalid 
data such as receiving half the data and establishing a synchronized connection. Using an 
encoder and decoder together with the RF module made sure that the transmitter and 

receiver were sending and receiving valid data at all times.  
In making sure the module was establishing a stable and synchronized connection, the 

transmitter and receiver were either placed in close proximity or an unified grounding 
system was provided. 

 

 Arduino Interference 

The Arduino Uno was interfering with the working operations of the RF module when it 

was inside the enclosure. The board was removed and placed outside of the enclosure.  

 

 

 

 

 

 



    

 

Implementation 

Time

 
Figure 5: Gantt Chart-Peace of Mind: Child-Alert System 



    

 

Time was allotted accordingly with the objective of developing a working prototype by February 

28th.  Afterwards, the project entered a final phase that involved troubleshooting and 

embellishing the project for presentation on March 26th for the event of 2013 Senior Design 

Technological Exposition.  

 

Project Parts List and Budget  

 

The Table 2 shows the quantified finances that were incurred in the course of designing and 

completing the project.  

Table 2: Project Parts List and Budget 

Device Vendor Catalog # Qty Unit Price Price 

            
LCD 16x2, RGB, Backlight 5V Sparkfun LCD-10862  1 $14.95 $14.95 

RF Link Transmitter - 4800bps (434MHz) Sparkfun WRL-10534  1 $3.95 $3.95 

RF Link Receiver - 4800bps (434MHz) Sparkfun WRL-10532  1 $4.95 $4.95 

TMP36 - Temperature Sensor Sparkfun SEN-10988  1 $1.50 $1.50 

Buzzer - PC Mount 12mm 2.048kHz Sparkfun COM-07950  1 $1.95 $1.95 

PIR sensor module Deal Extreme 129559  1 $4.40 $4.40 

8051 Microcontroller 
Arrow 
Electronics AT89C51RB2/RC2 1 $6.91 $6.91 

Bluetooth Module Deal Extreme JY-MCU  1 $8.60 $8.60 
9V Battery   Battery 2 $4.00 $8.00 

9V Battery Holder Case  Deal Extreme 142698  2 $3.66 $7.32 

Holtek Encoder 12-bit  Futurlec HT12E 1 $0.90 $0.90 

Holtek Decoder 12-bit  Futurlec HT12D 1 $0.90 $0.90 

Voltage Regulators Jameco 7805  2 $0.29 $0.58 

555 Timer Jameco LM555CN  1 $0.19 $0.19 

Crystall Oscillators Jameco 11.0592MHz/12MHz  1 $0.29 $0.29 

IC Sockets Jameco   5 $1.65 $8.25 

Project Case Enclosure Ebay Enclosure 1 $14.99 $14.99 

Temperature Sensor Jameco LM335  1 $0.75 $0.75 

LEDs Jameco RED 2 $0.12 $0.24 

Perfboard Radioshack Board  2 $3.49 $6.98 
Baby Car Seat   Car Seat 1 $40.00 $40.00 

SmartPhone Craiglist iPhone/Android 1 $39.95 $39.95 

            

Grand Total         $176.55 

 

https://www.sparkfun.com/products/10862
https://www.sparkfun.com/products/10534
https://www.sparkfun.com/products/10532
https://www.sparkfun.com/products/10988
https://www.sparkfun.com/products/7950
http://dx.com/p/129559
http://components.arrow.com/part/detail/41667721S7713685N3744?region=na
http://dx.com/p/jy-mcu-arduino-bluetooth-wireless-serial-port-module-104299
http://dx.com/p/142698
http://www.jameco.com/webapp/wcs/stores/servlet/Product_10001_10001_51262_-1
http://www.jameco.com/webapp/wcs/stores/servlet/Product_10001_10001_973646_-1
http://www.jameco.com/webapp/wcs/stores/servlet/StoreCatalogDrillDownView?langId=-1&storeId=10001&catalogId=10001&search_type=jamecoall&freeText=crystals
http://www.ebay.com/itm/Arduino-Mega-Case-Enclosure-New-Gloss-Black-Acrylic-Computer-Box-/140928276144?pt=US_Computer_Cases&hash=item20cffad6b0
http://www.jameco.com/webapp/wcs/stores/servlet/StoreCatalogDrillDownView?langId=-1&storeId=10001&catalogId=10001&freeText=lm335&search_type=jamecoall
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Future Recommendations 

 

Future recommendations for improving the project in the purposes of marketing the project to a 

car manufacturer would involve the removal of the all devices used other than the Bluetooth and 

the installed switch in the car seat. The devices abandoned are already present in the car and in 

proper working condition. 

 

Specific recommendations for making a prototype project cheaply and more reliable would 

involve: 

 

 Using a microcontroller with an onboard temperature sensor or with an analog to digital 

conversion functionality. 

 Eliminating the use of the RF module and using a conducting wire to relay the 

information from the primary to the secondary section.  
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Conclusion 
 

The key objectives of the project were to develop a system that is cheap and easy to use and 
mostly to prove that a child deaths attributed to hyperthermia can be prevented. The outlined 
goals were met and a working prototype was completed in due time.  

This project idea can be incorporated easily by vehicle manufacturers into their models with little 

financial expense. Consequently, infant children will be able safe inside cars year round.  
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Appendix A: Project Schematics 

 

Primary System Circuitry 

 
 

 
 

Figure A-1: Primary System Circuitry 
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Secondary System Circuitry 

 
 

 
 
 

Figure A-2: Secondary System Circuitry 
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Appendix B: Project Code 

 

Hardware Code 

The following C program code was developed to operate the Child-Alert System. The code was 

flash programmed into the 8051 microcontroller.  

 
/* Senior Design Project 

 *  Child Alert System 

 *                     2013     

 */ 

#include <reg51.h> 

#include <intrins.h> 

 

sbit ADC_WR = P3^7; 

sbit alarm  = P0^0;    

sbit driver  = P0^1; 

sbit baby  = P0^2; 

sbit RS = P3^6;    //LCD reset pin 

sbit RW = P3^5;    //LCD read/write pin 

sbit EN = P3^4;    //LCD enable pin 

 

sfr LCD_DATA = 0xA0;              //P2 

sfr ADC_OUT = 0x90;   //P1 

 

//Timer function to generate millisecond delays 

void delay(unsigned int iTime){ 

 unsigned int i, j; 

 for(i=0;i<iTime;i++){ 

  for(j=0;j<1000;j++){  

  } 

 } 

} 

 

//initialize port pins & set default commands 

void reset(){   

 alarm = 1;   //Turn OFF  

 driver = 1;  //Read pin 

 baby = 1;  //Read pin  

 EN = 0; 
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 RS = 0; 

 RW = 0; 

 LCD_DATA = 0; //write to pins  

 ADC_WR = 0;  //disable adc 

} 

 

//Function to be used when writing/reading to LCD 

void lcd_command(){ 

 RS = 0;   //clear the RS pin 

 LCD_DATA = ACC; //copy data 

 EN = 1; 

 _nop_ ();   //microsecond delay 

 EN = 0; 

 delay(1);   //1ms 

} 

 

 

//Function to clear the display screen 

void lcd_clear(){ 

 ACC = 0x01;  //clear screen command 

 lcd_command();          

 delay(1); 

} 

 

//Function to initialize the LCD prior to use 

void lcd_initialize(){  

 reset(); 

 delay(200);  //Delay on LCD power up   

 ACC = 0x38;   //Function Set instruction 

 lcd_command(); 

 ACC = 0x0C;  //LCD ON/OFF control 

 lcd_command(); 

 ACC = 0x06;  //Entry Mode set 

 lcd_command(); 

 ACC = 0x01;  //Clear LCD 

 lcd_command(); 

} 

 

//Function to write to the display 

void lcd_write(){ 
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 RS = 1; 

 LCD_DATA = ACC; 

 EN = 1; 

 _nop_ ();   

 EN = 0;  

 delay(3);  

} 

//Function to position the cursor 

void lcd_cursor(unsigned char cursor){ 

 ACC = cursor; 

 lcd_command(); 

} 

 

//Function to produce alarm tones 

void sound_alarm(){ 

 unsigned char i, j; 

 alarm = 1;   

  for(i=0; i<100; i++){  

   for(j=0; j<8; j++){   

    alarm=~alarm; 

    delay(4*(j));   

   

    if(driver == 1 || baby == 0){ 

     alarm = 1; 

     break; 

    } 

   }      

   if(driver == 1 || baby == 0){ 

    alarm = 1; 

    break; 

   } 

   alarm = 1;  

   delay(200); 

  }   

  alarm = 1;   

} 

 

//Function to write to the lcd 

void display(unsigned char temp){  

 ACC = temp; 
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 lcd_write(); 

} 

 

//Function to calculate & display temperature to lcd  

void temperature(){  

 unsigned char temp, value1=0x31, value2=0x30; 

 unsigned int iNum1;  

 ADC_WR = 1; 

 delay(1);   

 ACC = ADC_OUT; 

 temp = ACC; //store  

 if(temp > 0x7E){ // >0°C 

  value1=((temp - 0x7F)/0xA) + 0x30;   //First digit 

  value2=((temp - 0x7F)%0xA) + 0x30; //Second digit 

 } 

  

 display(value1); 

 display(value2); 

 ACC = 0x0DF; //° Symbol 

 lcd_write(); 

 ACC = 'C'; 

 lcd_write(); 

  

 ACC = ' '; 

 lcd_write(); 

 ACC = ' '; 

 lcd_write(); 

  

 //convert to Fahrenheit Formula: T = T* 9/5 + 32  

 iNum1 = (((temp - 0x7F)/0xA)*(0x9/0x5)) + 0x20; 

 iNum1 = iNum1 + ((((temp - 0x7F)%0xA)*(0x9/0x5)) + 0x20); 

 temp = iNum1; 

  

 value1= (temp/0xA) + 0x30;   //First digit 

 value2= (temp%0xA) + 0x30; //Second digit 

  

 display(value1); 

 display(value2); 

 ACC = 0x0DF; //° Symbol 

 lcd_write(); 
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 ACC = 'F'; 

 lcd_write();   

} 

 

//Function to display strings to lcd 

void msg_display(unsigned char msg){ 

 unsigned char i; 

 unsigned char greeting1[] = "  CHILD ALERT";     

 unsigned char greeting2[] = "SYSTEM";      

 unsigned char baby[] =     "BABY:   PRESENT";    

 unsigned char driver_T[] = "DRIVER: PRESENT";    

 unsigned char driver_F[] = "DRIVER: ABSENT";     

 unsigned char standby[] =  "STANDBY...";     

 unsigned char temp[] =    "TEMP: ";      

  

 switch(msg){ 

  case 'a':    //greeting message 

   for(i=0; i<13; i++){ 

    display(greeting1[i]); 

   } 

    

   ACC = 0x80+0x44;  //move the cursor 

   lcd_command(); 

    

   for(i=0; i<6; i++){ 

    display(greeting2[i]); 

   } 

   break; 

    

  case 'b':    //baby present 

   for(i=0; i<15; i++){ 

    display(baby[i]); 

   } 

   break; 

    

  case 'c':    //driver present 

   for(i=0; i<15; i++){ 

    display(driver_T[i]); 

   } 

   break; 
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  case 'd':    //driver absent 

   for(i=0; i<14; i++){ 

    display(driver_F[i]); 

   } 

   break;  

    

  case 'e':    //standby + temperature 

   for(i=0; i<10; i++){ 

    display(standby[i]); 

     

    if(baby == 1){ 

     alarm = 1; 

     break; 

    } 

   } 

    

   lcd_cursor(0xC0); 

   for(i=0; i<5; i++){ 

    display(temp[i]);      

     

    if(baby == 1){ 

     alarm = 1; 

     break; 

    } 

   } 

   temperature();     

   break;     

  default: 

   lcd_clear(); 

   reset(); 

 } 

} 

 

//main function 

void main(){ 

 unsigned char i; 

 reset(); 

 lcd_initialize(); 
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 msg_display('a');  

 delay(400); 

 lcd_clear(); 

  

 while(1){   

  if(baby == 1){    

   if(driver == 0){  

    lcd_clear();   

    msg_display('b');    //baby present 

    lcd_cursor(0xC0); 

    msg_display('d');   //driver absent  

     

    while(driver == 0 && baby == 1){ //sound alarm  

     sound_alarm(); 

    } 

    alarm = 1;     //switch OFF alarm 

   } 

      

   if(driver == 1){  

    alarm = 1;  

    lcd_clear();   

    msg_display('b');   //baby present 

    lcd_cursor(0xC0);    

    msg_display('c');  //driver present 

     

    //wait for the sensor to be retriggered 

    while(driver == 1){ 

     for(i=0; i<100; i++){ 

      delay(40); //delay for 20sec   

      

     if(driver == 1 || baby == 0){ //if baby removed/driver seats 

       alarm = 1; 

       break; 

      } 

     } 

    } 

   } 

  }   

   

  if(baby == 0){    //baby absent 
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   reset();  

   lcd_clear();   

   msg_display('e'); //standby    

    

   for(i=0; i<100; i++){ 

    delay(40); //delay 

      

    if(baby == 1){ //if baby is buckled 

     break; 

    } 

   } 

  }   

 }   

} //end main 

 

The program code below shows the code used in operating the Bluetooth module via the Arduino 

Uno board. 

 

#include <SoftwareSerial.h> 

#define BT_SERIAL_TX_DIO 6 

#define BT_SERIAL_RX_DIO 7 

SoftwareSerial Bluetooth(BT_SERIAL_TX_DIO, BT_SERIAL_RX_DIO); 

 

int alarmLED = 13; 

int alarmPin = 12;  

unsigned int pinStatus; 

unsigned char btData, count; 

 

void setup(){ 

  Bluetooth.begin(9600); 

  Serial.begin(9600); 

  pinMode(alarmLED, OUTPUT); 

  pinMode(alarmPin, INPUT); 

} 

 

void loop(){ 

  pinStatus = digitalRead(alarmPin); 

  digitalWrite(alarmLED, LOW); //switch OFF led 

 

  while(pinStatus == LOW){   //if alarm is ON 
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    pinStatus = digitalRead(alarmPin); 

    delay(1000);  

    pinStatus = digitalRead(alarmPin);  

    digitalWrite(alarmLED, HIGH); 

    btWrite(); //write to BT 'ALARM'       

    pinStatus = digitalRead(alarmPin); 

    btRead(); 

 

    if(btData == 'EXTEND'){   //Extend Timer   

      delay(200);  //snooze time   

      pinStatus = digitalRead(alarmPin);   

      delay(200);  //snooze time   

      pinStatus = digitalRead(alarmPin);    

      delay(100);      

    } 

  }   

} 

 

//Read from the Bluetooth 

void btRead(){ 

  if (Bluetooth.available()){     

    btData = Bluetooth.read(); 

    Serial.write(btData); 

  } 

} 

 

//Write to the Bluetooth 

void btWrite(){   

  Bluetooth.print("ALARM"); 

  Bluetooth.print("\n"); 

}  
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Smartphone Code 

 
The code below was developed for the design and functionality of the user interface of the 

smartphone application and operating the Bluetooth module.  

 
package com.example.peaceofmind; 

  
import java.io.IOException; 

import java.io.InputStream; 
import java.io.OutputStream; 
import java.util.Set; 

import java.util.UUID; 
  

import android.os.Bundle; 
import android.os.Vibrator; 
import android.os.Handler; 

import android.app.Activity; 
import android.bluetooth.BluetoothAdapter; 

import android.bluetooth.BluetoothDevice; 
import android.bluetooth.BluetoothSocket; 
import android.content.BroadcastReceiver; 

import android.content.Context; 
import android.content.Intent; 

import android.content.IntentFilter; 
import android.content.SharedPreferences; 
import android.view.Menu; 

import android.view.MenuItem; 
import android.view.View; 

import android.widget.Button; 
import android.widget.TextView; 
import android.widget.ImageView; 

import android.widget.Toast; 
  

public class MainActivity extends Activity{ 
  

protected static int DISCOVERY_REQUEST = 1; 

public Button extend; 
public TextView paired; 

public TextView myLabel; 
public ImageView baby; 
public ImageView connected; 

public ImageView disconnected; 
public ImageView prompt1; 

public ImageView prompt2; 
public ImageView alarmicon; 
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private BluetoothAdapter btAdapter; 
private BluetoothSocket btSocket; 

private BluetoothDevice remoteDevice; 
public String toastText = ""; 

Set<BluetoothDevice> devicesArray; 
private OutputStream btOutputStream; 
private InputStream btInputStream; 

Thread workerThread; 
byte[] readBuffer; 

int readBufferPosition; 
int counter; 
volatile boolean stopWorker; 

private static final UUID MY_UUID = UUID.fromString("00001101-0000-1000-8000-
00805F9B34FB"); 

public String alarm; 
public String status; 
public String action; 

  
// MAC-address of Bluetooth module  

//  private static String address = "00:12:11:23:27:87";      
@Override 

    protected void onCreate(Bundle savedInstanceState) { 

        super.onCreate(savedInstanceState); 
        setContentView(R.layout.activity_main); 

         
        Button extend = (Button) findViewById(R.id.extend_btn); 
        paired = (TextView) findViewById(R.id.pairedmessage); 

        myLabel = (TextView) findViewById(R.id.textView1); 
        baby = (ImageView) findViewById(R.id. imageView1); 

        connected = (ImageView) findViewById(R.id. imageView2); 
        disconnected = (ImageView) findViewById(R.id.imageView3); 
        prompt1 = (ImageView) findViewById(R.id. imageView4); 

        prompt2 = (ImageView) findViewById(R.id. imageView5); 
         

        turnOnBT();            //Runs the turn on bt function and continues with the sync 
        
  

        extend.setOnClickListener(new View.OnClickListener() 
        { 

      public void onClick(View v) 
      { 
        

       try 
       { 

        extendTimerSend();       //used to extend the timer 10 seconds for the user to address their 
child 
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       } 

       catch(IOException ex){} 
  

      } 
       
     }); //end extend onClickListener             

    }   
  

    @Override 
    public boolean onCreateOptionsMenu(Menu menu)  
    { 

        getMenuInflater().inflate(R.menu.activity_main, menu); 
        return true; 

    } 
     
    @Override 

    public boolean onOptionsItemSelected(MenuItem item) 
    { 

     switch (item.getItemId()) 
     { 
     case R.id.menu_sync:         //creates a hidden menu in case the user gets out of sync with the 

device  
      sync();            //this is accessed by hitting the menu button 

      return true; 
     default: 
      return super.onOptionsItemSelected(item); 

     }      
    } 

    
    void sync()  
    { 

        getPairedDevices();          //finds devices the user has paired with 
        startDiscovery();          //looks for the specific mac address of the bluetooth device paired 

with the Peace of Mind Alert System 
        UIcheck();             //updates the UI before connecting to the device 
        try 

         { 
         openBT();                    //attempts a connection with the registered device   

         } 
         catch(IOException ex){} 
         UIcheck();            //updates the UI after connecting to the device 

         try  
{ 

Thread.sleep(1000);        //waits for 1 second before sending data 
to ensure connection 
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String msgStart = "                                                         "; //sends 
blank characters to ensure that we are reading the proper number of bits  

msgStart += "\n"; 
try  

{ 
btOutputStream.write(msgStart.getBytes()); //writes the 

data to the arduino 

}  
catch (IOException e) {} 

}  
catch (InterruptedException e)  
{ 

Thread.currentThread().interrupt(); 
}          

    } 
     
    void UIcheck() 

    { 
     status = paired.getText().toString(); 

     if(status.compareTo("Device linvor is paired but not connected") == 0) 
     { 
      ((ImageView) findViewById(R.id. imageView3)).setVisibility(View.VISIBLE);   //simply 

adjusting the appearance of images based on connection status 
      ((ImageView) findViewById(R.id. imageView4)).setVisibility(View.VISIBLE); 

      ((ImageView) findViewById(R.id. imageView5)).setVisibility(View.VISIBLE); 
      ((ImageView) findViewById(R.id. imageView1)).setVisibility(View.VISIBLE); 
      ((ImageView) findViewById(R.id. imageView1)).setImageResource(R.drawable.broken); 

      ((ImageView) findViewById(R.id. imageView2)).setVisibility(View.GONE); 
      ((Button) findViewById(R.id.extend_btn)).setVisibility(View.GONE); 

       
     } 
     if(status.compareTo("Bluetooth Device linvor is connected and communicating") == 0) 

     { 
      ((ImageView) findViewById(R.id. imageView1)).setVisibility(View.VISIBLE); 

      ((ImageView) findViewById(R.id. imageView1)).setImageResource(R.drawable.carseat); 
      ((ImageView) findViewById(R.id. imageView2)).setVisibility(View.VISIBLE); 
      ((Button) findViewById(R.id.extend_btn)).setVisibility(View.VISIBLE); 

      ((ImageView) findViewById(R.id. imageView3)).setVisibility(View.GONE); 
      ((ImageView) findViewById(R.id. imageView4)).setVisibility(View.GONE); 

      ((ImageView) findViewById(R.id.imageView5)).setVisibility(View.GONE); 
     } 
    } 

     
    void openBT() throws IOException 

    { 



 35 

 

     btSocket = remoteDevice.createRfcommSocketToServiceRecord(MY_UUID);    //checks for 
specified UUID (android serial connection UUID) 

     btSocket.connect();                //connects to device 
     btOutputStream = btSocket.getOutputStream();         //sets up an input stream 

     btInputStream = btSocket.getInputStream();          //sets up an output stream 
     System.out.println("beginning data listen");         //prints out for debug purposes 
      

     beginDataListen();                //starts data listen thread 
      

     paired.setText("Bluetooth Device " + remoteDevice.getName() + " is connected and 
communicating");  //for UI purposes      
    } 

     
    void closeBT() throws IOException 

    { 
     stopWorker = true; 
     btOutputStream.close();  //for future iterations and the possible need of forcing the connection 

closed 
     btInputStream.close(); 

     btSocket.close(); 
    } 
     

    void turnOnBT() 
    { 

     btAdapter = BluetoothAdapter.getDefaultAdapter(); 
     if(!btAdapter.isEnabled()) 
     { 

      Intent enableBluetooth = new Intent(BluetoothAdapter.ACTION_REQUEST_ENABLE);  
//ask to turn on bluetooth if it is off 

      startActivityForResult(enableBluetooth, 0);   
      paired.setText("Turning on Bluetooth");          
     } 

     if(btAdapter.isEnabled()) 
     { 

      paired.setText("Bluetooth on");           //If bluetooth is enabled then begin sync 
      sync(); 
         

     } 
     if(btAdapter == null) 

     { 
      paired.setText("No Bluetooth Adapter Available"); 
      Toast.makeText(getApplicationContext(), "No Bluetooth Adapter Available", 

Toast.LENGTH_SHORT).show(); //forces the application closed if the users device does not 
have bluetooth 

            finish();  
     } 
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    } 
     

    @Override 
    protected void onActivityResult(int requestCode, int resultCode, Intent data) //where the ask 

takes place for bluetooth 
    { 
        super.onActivityResult(requestCode, resultCode, data); 

        if(resultCode == RESULT_CANCELED) 
        { 

            Toast.makeText(getApplicationContext(), "Bluetooth must be enabled to continue", 
Toast.LENGTH_SHORT).show(); //if they so no, kick them out of the application because 
bluetooth has to be on to work 

            finish(); 
        } 

        if(resultCode == RESULT_OK) 
        { 
         sync();          //if they say yes, sync with the device 

        } 
    } 

  
    void extendTimerSend() throws IOException 
    { 

     Vibrator buzz = (Vibrator) getSystemService(Context.VIBRATOR_SERVICE); 
buzz.cancel();               //cancel the long buzzing 

((ImageView) 
findViewById(R.id.imageView1)).setImageResource(R.drawable.carseat); //change image to 
baby 

     String msgExtend = "EXTEND";        //send to arduino to extend internal timer 
     msgExtend += "\n"; 

     btOutputStream.write(msgExtend.getBytes()); 
     try  
     { 

Thread.sleep(10000);         //10 second wait for the user to address their 
baby 

}  
     catch (InterruptedException e)  

{ 

e.printStackTrace(); 
} 

    } 
     
    void beginDataListen() 

    { 
     final Handler handler = new Handler(); 

     final byte delimiter = 10; //ASCII for newline char 
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     stopWorker = false; 

     readBufferPosition = 0; 
     readBuffer = new byte[1024]; 

     workerThread = new Thread(new Runnable() 
     { 
      public void run() 

      { 
       while(!Thread.currentThread().isInterrupted() && !stopWorker) 

       { 
        try 
        {  

         try  
          { 

Thread.sleep(4000); 
}  

          catch (InterruptedException e)  

          { 
Thread.currentThread().interrupt(); 

} 
        
          String msgBlank = " ";      //needed because we have to write in order to read bits  

          btOutputStream.write(msgBlank.getBytes()); 
          int bytesAvailable = btInputStream.available(); 

          System.out.println("Trying...");  //debugiing to see where we are in the code 
          
         if(bytesAvailable > 0)      //check to see if anything is in the buffer 

          {  
           

          byte[] packetBytes = new byte[bytesAvailable]; 
          btInputStream.read(packetBytes); 
           

          for (int i=0;i<bytesAvailable;i++) 
           {  

            
           byte b = packetBytes[i]; 
            

           if(b == delimiter) 
            { 

             
            byte[] encodedBytes = new byte[readBufferPosition]; 
            System.arraycopy(readBuffer, 0, encodedBytes, 0, encodedBytes.length);           

            final String data = new String(encodedBytes, "US-ASCII"); 
            readBufferPosition = 0; 

             
            handler.postDelayed(new Runnable() 
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             { 
             public void run() 

              { 
              myLabel.setText(data);  //store data someplace to compare  

                     
              if(data.compareTo("ALARM") == 0)  //when data is equal to alarm, change to alert 
icon, and buzz until baby is addressed 

               {                
               Vibrator buzz = (Vibrator) getSystemService(Context.VIBRATOR_SERVICE); 

               baby.setImageResource(R.drawable.alerticon); 
                  Toast.makeText(getApplicationContext(), "Your baby is still in the car!!! Please 
Remove Baby or Extend Timer.", Toast.LENGTH_SHORT).show();  

               buzz.vibrate(100000); 
               } 

              } 
             }, 1000); //employs a small wait to ensure data is being compared properly 
            } 

           else 
            { 

             readBuffer[readBufferPosition++] = b; //moves to next spot in buffer 
            } 
           } 

          } 
         } 

        catch (IOException ex) 
         {          
          stopWorker = true; 

         } 
       } 

      } 
     }); 
     workerThread.start();  //starts the thread 

    } 
     

    private void getPairedDevices() 
    { 
     Set<BluetoothDevice> pairedDevices = btAdapter.getBondedDevices();   //function looks to 

make sure the user has paired with the proper bt module 
        if(pairedDevices.size() > 0) 

        { 
            for(BluetoothDevice device : pairedDevices) 
            { 

                if(device.getName().equals("linvor"))  
                { 

                    remoteDevice = device; 
                    break; 
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                } 
            } 

             
            if(paired.getText()=="Bluetooth on") 

            { 
             paired.setText("Device " + remoteDevice.getName() + " is paired but not connected");  
//for ui purposes 

            }  
        } 

    }     
    
    private void startDiscovery()  

    { 
        btAdapter.cancelDiscovery(); 

        btAdapter.startDiscovery(); 
    } 
     

    protected void onActivityResult1(int requestCode, int resultCode, Intent data)      //code that 
follows is old code that was being implimented to ensure we were using the bluetooth 

permissions properly. 
    { 
    if (requestCode == DISCOVERY_REQUEST) 

    { 
     Toast.makeText(MainActivity.this, "Discovery in progress...", 

Toast.LENGTH_SHORT).show(); 
      findDevices(); 
    } 

    } 
     

    private void findDevices() { 
     String lastUsedRemoteDevice = getLastUSedRemoteBTDevice();  
     if (lastUsedRemoteDevice != null) 

     { 
      toastText = "Checking for known paired devices, namely: "+lastUsedRemoteDevice; 

      Toast.makeText(MainActivity.this, toastText, Toast.LENGTH_SHORT).show(); 
      //see if the device is in a list of currently visible (?), paired devices 
      Set<BluetoothDevice> pairedDevices = btAdapter.getBondedDevices(); 

      for (BluetoothDevice pairedDevice : pairedDevices)  
      { 

       if(pairedDevice.getAddress().equals(lastUsedRemoteDevice)){ 
        toastText = "Found device: " + pairedDevice.getName() + "@" + lastUsedRemoteDevice; 
        Toast.makeText(MainActivity.this, toastText, Toast.LENGTH_SHORT).show(); 

        remoteDevice = pairedDevice;         
       } 

      } 
     } 
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     if(remoteDevice == null) 
     { 

      toastText = "Starting discovery for remote devices..."; 
      Toast.makeText(MainActivity.this, toastText, Toast.LENGTH_SHORT).show(); 

      //start discovery 
      if(btAdapter.startDiscovery()) 
      { 

       toastText = "Discovery thread started...Scanning for Devices"; 
       Toast.makeText(MainActivity.this, toastText, Toast.LENGTH_SHORT).show(); 

       registerReceiver(discoveryResult, new IntentFilter(BluetoothDevice.ACTION_FOUND)); 
      }       
     } 

    }//end find devices 
     

    BroadcastReceiver discoveryResult = new BroadcastReceiver()  
    { 
     @Override 

     public void onReceive(Context context, Intent intent) 
     { 

      action = intent.getAction(); 
       
      String remoteDeviceName = intent.getStringExtra(BluetoothDevice.EXTRA_NAME); 

      remoteDevice = intent.getParcelableExtra(BluetoothDevice.EXTRA_DEVICE); 
      toastText = "Discovered: " + remoteDeviceName; 

      Toast.makeText(MainActivity.this, toastText, Toast.LENGTH_SHORT).show();  
     } 
    };   

     
    private String getLastUSedRemoteBTDevice()  

    { 
     SharedPreferences prefs = getPreferences(MODE_PRIVATE); 
     String result = prefs.getString("LAST_REMOTE_DEVICE_ADDRESS", null); 

     return result; 
    }    

} 
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Appendix C: Project Datasheets 

 

8051 Microcontroller 
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ADC Chip 
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Temperature Sensor 
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12-Bit Encoder 
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12-Bit Decoder 
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RF Receiver 

 

 

 

RF Transmitter 
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Bluetooth Module 

 

 
 


