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Abstract— Aiming to implement a module in bus in order to 

prevent overload and footboard travel. Here, the doors of the 

vehicle is attached to two PIR sensor which detects motion of 

the passengers at bus stop as well as inside the bus (Near 

Footboard). The sensor output is connected to a DC Motor 

which activates the door. If the door is activated, then the 

module checks the output from the load cell. If the output of 

the load cell value is acceptable, then the engine is set to on. 

Otherwise, it remains in off condition. If the vehicle is 

detected as overloaded, SMS will be sent to the user. To send 

SMS a GSM module is connected to the microcontroller. This 

module ensures stability and accountability of the vehicle. 

With this module we can ensure that no one standing in the 

footboard and the vehicle is not overloaded. Also it supports 

automatic door. Here a relay is used to open and close the 

door manually.   
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I. INTRODUCTION 

The project is purely prepared for the purpose of prevention 

accidents and damage to the infrastructure. In recent years 

along with the rapid development of economy, trade volume 

is increasing rapidly. The roads and streets are the most 

important communication medium in the country and used by 

everyone on a daily basis. It has been found that legally 

loaded vehicles causes relatively small amount of damage to 

the road pavement structure, as opposed to overload heavy 

vehicles which are responsible for approximately 60% of the 

damage to the road network and causes more accidents to 

peoples. The smart vehicle overload detection system is 

designed for indicating weight exceeding than the allowed 

permissible limits. 

Global Status Report on Road Safety that more 

people die in road accidents in India than anywhere else in 

the world, including the more populous China. Calling road 

fatalities an epidemic" that will become the world's fifth 

biggest killer by 2030, the report said while rich nations had 

been able to lower their death rates, these were sharply on the 

rise in the third world. 

Overloading detection has been recognized to be 

both a safety concerns as well as cost concern, and the 

National department of transport has incorporated a campaign 

against overloading in its road to safety strategy. Overloaded 

vehicles, especially freight vehicles, are destroying our roads, 

impacting negatively on economic growth the damage caused 

grows exponentially as the load increases. Overload is a 

safety hazard that leads to unnecessary loss of life, and the 

rapid deterioration of our roads, resulting in increased 

maintenance and transportation costs. 

II. EXISTING METHODOLOGIES 

A. Literature Survey: 

Lili Zhang, Jinyan  Hu  and  Sujun Zhang of Henan Institute 

of Science and Technology had proposed a Bus overload 

control system using Dual D Flip-Flop interlock module[2]. 

Reshma Rathod developed an Smart Assistance for public 

Transport System using GSM/GPS module[3]. Chen 

Qingzhang of Changshu Institute of Technology had 

developed Truck Overloading Automatic Detection system 

using TPMS (Tire Pressure Monitoring System[1] . Ryo 

Hayakawa had recently developed an Massive Overload 

Detection System using MIMO systems[4]. M.M.Dhivya, 

R.Yugapriya, Brintha. A and Elango.S had developed an 

Effective Load Management and Unethical Monitoring 

System for Heavy Duty Vehicles using Embedded 

Technology. 

III. EXISTING SYSTEMS 

The hardware circuit design mainly includes the design of 

detection module, single-chip module and control module. 

A. The Detection Module Circuit Design 

Two groups of infrared emission and reception transistors 

installed properly in the door can judge whether the passenger 

is getting on or off according to different time sequences of 

infrared rays when he shelters them [1].The hardware circuit 

of this part is shown in figure 2. 

There must be 30cm 50cm between two groups of 

infrared emission and reception transistors so when no one 

passing by E1 and E2 sensors, the infrared issued by Infrared 

diode cannot reach the photoelectric triode. As a result, the 

low level which sends signals to the single-chip is 

unchangeable and the system will not begin to count. 

 
Fig. 2: Detection Module 
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However, when someone gets on the bus, he will 

shelter E1 whose infrared diode will give out the infrared to 

the passenger and is reflected on the photic triode. Then A1 

in the circuit will generate a high level signal that becomes a 

low level signal after the amplification of filtering and logic 

calculus. 

Later on, the passenger will shelter E1 and E2 

completely, and then E2 only, leaving both of them finally. 

By analogy, the level of A3 is changing with the passenger’s 

getting on, that is, the pulse signal in this process is sent to 

STATUS register for counting, but the output state of A3 is 

constant. The detailed test methods and pulse timing is 

shown. 

 
Fig. 3: The Passenger’s Direction 

At the same time, the logic relation of each point is shown in 

table 1: 

The Sensor Working 

State 
A1 B1 A2 B2 A3 B3 

 No One Gets on 0 0 0 0 0 0 

2 E1 Sheltered 1 0 1 0 0 0 

3 E1,E2 Sheltered 1 1 1 1 1 0 

4 E2 Sheltered 0 1 0 1 0 0 

5 The Passenger is 
0 0 0 0 0 0 

 off 

Table 1: The Logic Relation of Each Point When the 

Passenger Getting On 

 
Fig. 4: The Wave Figure of Each Time Series 

When the passenger getting off, the sheltering 

sequence will be reversed and so is B3 pulse timing, then the 

signal will be sent to STATUS register for subtracting count. 

In this way, the single-chip can make the exact calculation of 

passengers on the bus and store it in the register through this 

process simulation. 

Using infrared emission diode and infrared receiving triode, 

this system can calculate how many overloaded passengers 

are on the bus. 

B. The Circuit of the Single-chip Module 

The single-chip module [4] is mainly used to do the adding or 

subtracting count for the passengers, and AT89C51 single-

chip can fully meet the system requirements. The control 

module can predetermine the limited loading number, so if 

the number  of passengers exceeds it, the single-chip can 

control the electric lighter of the bus and lock its actuators 

through relay control so as to keep the bus from starting; on 

the other side, the speaker issues the warning. 

C. The Control Module 

1) Display and Warning 

Using the static display, the data to be displayed is converted 

into BCD for output which will be further converted into 

Seven- Segment-Code by the driver decoder 74LS48 of the 

hexadecimal common cathode LED, as shown in figure 5. 

 
Fig. 5: The Display Circuit 

The alarm signals from the single-chip can drive the 

loudspeaker through a power amplifier. When the single-chip 

system figures out the number beyond the specified number, 

it will use 1 KHz audio signal produced by p1.0 to drive the 

speaker for warning. The audio amplifier integrated chips has 

been adopted in this circuit. 

2) The Relay Control 

The lock of the bus can be realized by inserting a relay control 

into the ignition circuit. When the start switch is on and the 

bus not overloaded, the low level is sent by P1.5 from single-

chip and the relay doesn’t work, having no effect to the 

automobile. However, when overloaded, the high level will 

be sent by P1.5 and the relay keeps working, making the 

ignition circuit disconnected and the engine not started. When 

not overloaded, the low level is sent again by P1.5 and the 

relay restores to the original state, so the bus can start 

normally. In this way, overload behavior can be effectively 

avoided. Usually, a diode is added to both ends of relay coil 

in the circuit to absorb the counter potential produced by a 

power outage for keeping from interference. 
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IV. PROPOSED SYSTEM 

A. Hardware Architecture: 

The hardware architecture of the proposed system using 

micro controller and other hardware components is shown in 

the below figure. 

 
 Inputs are PIR Sensors, power supply and Load Cell. 

 Outputs are Relay (Engine ON/OFF), LCD display, DC 

Motor and GSM Module. 

V. FLOWCHART 

 

A. Algorithm 

1) Start the engine with key with loop of relay unit 

2) In key section relay will work as Normally closed 

3) After key insert “Engine Start” activated 

4) In Logic of OR, check the condition of our project 

a) Overload detected 

b) Footboard detected 

c) Door not Closed Properly 

5) If any condition get true of above mentioned rules. 

Engine will stop, until all the rules get false 

6) After engine stop. Check the condition with LOGIC 

AND rule by priority of conditions. 

7) Detection of overload , system will send Short Message 

to Authority of Bus to inform about overload detection. 

8) After clearing all conditions, then only bus key Relay 

remains closed. Then Driver can able to start the Bus. 

VI. SCOPE OF PROJECT 

By modifying the system it can be installed in other modes of 

road transport vehicles as well. By modifying the system it 

can be installed in other modes of road transport vehicles as 

well. 

VII. FUTURE IMPLEMENTATION 

The work can be expanded for various public domain 

facilities such as in transportation of trucks and vans. The 

work can be developed for private sector where single user 

can implement the system for its safety and system 

advancement. 

VIII. CONCLUSION 

The smart load control system in this paper adopts the 

infrared emission and reception transistors to figure out the 

exact number in the bus. If the system issues the warning 

control signal and locks the automobile engine until the 

number of passengers are less or equal to the limited it will 

discharge the warning and lock .The system can display the 

number of passengers at that time. 
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