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Abstract— The paper discusses on 

developing a prototype of smart crosswind detector 

device for road users application. There are few 

spots of crosswind that may cause danger to the 

road users in certain areas at highway. Crosswind 

can be a difficulty when travel on wet or slippery 

roads especially during heavy rain and 

thunderstorms even in normal weather. This can be 

dangerous for light vehicles especially motorists 

because of the possible lift force created as well as 

causing the vehicle to change direction of travel 

and may cause an accident. The safest way for the 

road users deal with crosswinds is by reducing 

their speed to reduce the effect of the lift force and 

to steer into the direction of the crosswind. Hot-

Wire Anemometer concept is adapted in this 

project to sense and measure the wind speeds. In 

this case electric power is applied to an ordinary 

electrical diode in which becomes warm. The diode 

rises to a steady state temperature in still air when 

the wind blows on the diode the temperature drops. 

This project investigates the design criteria 

required for wind detector to protect vehicles 

running on an expressway across the crosswind. 

Recommended speed for motorists, current wind 

speed and notifications will be display on the LCD 

digital information board. 
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I. INTRODUCTION 

 

According  to  Malaysian  Institute  of  

Road  Safety  Research  (MIROS) REVIEW 

REPORT year 2009,  in  the span previous  five 

years,  from year 2003  to 2007, approximately  

37,000  road  accidents  occurred  on  PLUS  that  

came with  classified weather condition and from 

the report, strong wind or crosswind represented 

only 0.5% of the total accident cases. This is 

especially consequently for accident occurring on 

the highways in hilly areas and in the east-coast 

during monsoon season.   

Presently,  Malaysian  authorities  address  

this  issue  by  placing  crosswind warning  signs 

used on  the  road  to  ensure  the  safety  of  the 

motorist  in  these  areas. Conventionally,  the  

crosswind  signs  used  on  the  Malaysian  

highways  are  old-fashioned  windsock  which  is  

no  longer  effective  in  present  time.  Windsock's 

visibility  at  night  or  in  bad  conditions  is  

nearly  close  to  zero.  Normally, motorist unaware 

of the presence of the windsock besides fail to 

notice the situation while passing in unfortunate 

weather conditions. The general purpose of the 

project is to measure and monitor the speed of 

crosswind from time to time. In certain areas at 

highway, there are few spots of crosswind that may 

cause danger to the road users.   

The rest of the paper is organized as 

follows; Section II explains elements in vehicles 

crosswind stability. Section III describes the 

project design development. Computer simulations 

are used to evaluate the performance of the design 

criteria and the results are presented in section IV. 

Finally, some concluding remarks are given in 

section V. 
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II. ELEMENTS IN VEHICLES CROSSWIND   

 

In Malaysia, no emphasis is given by the 

authorities about the threat of environmental 

factors to highway users. Perhaps nothing could be 

considered to change the environment factors, but 

something could be considered on measuring and 

alleviating the effect on road conditions. By 

observing and predicting the impacts of 

environment factors on highways, transportation 

experts who operate the Nation's roadways could 

determine appropriate management strategies, such 

as reducing speed limits to make driving safer 

during and after inclement weather and inspecting 

the vehicle conditions. 

 A research study was conducted by C.C. 

Macadam, M.W. Sayers, J.D. Pointer and M. 

Gleason in 1990 with research title 'Crosswind 

Sensitivity of Passenger Cars and the Influence of 

Chassis and Aerodynamic Properties on Driver 

Preferences'.  The general thrust of that research 

was directed at the crosswind sensitivity of 

passenger cars, and specifically, the influence and 

interaction of chassis characteristics and 

aerodynamic properties on driver preferences. The 

key elements considered in that study are outlined 

in Figure 1. 

 Determination of wind speed and direction 

is very important for weather forecasting and air 

navigation. In general, constant wind directions as 

well as low to moderate wind velocity indicate a 

stable air mass and thus fair weather. High wind 

velocity along with variable wind direction, on the 

other hand, indicates an unstable weather. The 

instruments that are commonly used for measuring 

wind speed and direction are known as 

anemometer and wind vane respectively. Several 

methods are used these devices for detecting wind 

speed and wind direction. 

 

 
Figure 1 : Elements In Vehicles Crosswind Stability 

 

 

Windsocks are commonly used at airfields and 

can be found alongside highways. Sometimes they 

can be found at chemical plants where there is risk 

of gaseous leakage. The main purposes of a 

windsock are: 

 

i. To detect wind direction 

ii. To estimate wind velocity 

iii. To determine gas leakage spread area at 

chemical plants 

iv. To help in directing boats and yachts in sailing 

 The biggest weakness of the motorway 

windsock is that the visibility of the windsock at 

night or in bad weather conditions is nearly close 

to zero. Thus, motorists especially on the highways 

are often unaware of the presence of the windsock 

and fail to notice this warning sign while passing 

by at a speed of more than 80 km/h in poor weather 

conditions. Moreover, the colour of the windsocks 

may have faded due to exposure to the elements 

and environment over the years.  

 Besides, there is no specific indication to 

indicate whether crosswind occurred or not. This 

condition makes difficult for motorists to 

determine the indication shown by the windsock, 

even in the daytime. 

 

 

III. CROSSWIND DETECTOR DEVELOPMENT 

 

 

By referring to figure 2, when the ON button is 

activated, the LCD displays “WIND SENSOR 

SYSTEM” as initial condition of the system. The 

system will be pause until one of switches is 

pressed to proceed to the next stage. Whenever 

switch 1 (START BUTTON) is pressed, the 

counting process will started. The signal received 

by the sensor is converted from analog to digital 

and amplified with gain of 3. 

 The value will then be converted to string 

and displays to the LCD. At the meanwhile, the 

system will checked for interrupt routine to 

proportionate the wind speed with the 

recommended speed of vehicles. The schematic 

diagram of wind sensor is shown in figure 3. This 

system is built in three range conditions which are: 
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i.          Current speed of wind in range 

>80 km/h: System will 

recommend 70 km/h vehicles 

speed 

ii.      Current speed of wind in range 

>60 km/h: System will 

recommend 60 km/h vehicles 

speed 

iii. Else, which is speed of wind in 

range <60 km/h, system will 

recommend 90 km/h vehicles 

speed 

 

 

Figure 2: Wind Sensor System Device Program 

 

 

 The circuit starts with 9 VDC input passed 

through a 16 ohm power resistor forms an 

approximate constant current source supply to the 

diodes. The electric power dissipated in the diodes 

causes a rise in both their temperature. One diode 

is exposed to the wind while the other diode is 

shielded from the wind.  

 The diode exposed to the wind experiences 

the cooling effects of the airflow and runs a cooler 

temperature compared to the diode protected from 

the wind. The difference temperature value of the 

two diodes in the probe creates a voltage 

imbalance. The voltage imbalance from the diodes 

is sent to the amplifier. In order to complete the 

probe circuit, it is connected to ground. 

 

Figure 3: Schematic Diagram for Wind Sensor 

 

 
 The schematic diagram of the system main 

circuit is shown in figure 4, PIC 16F877A is used 

as a programmable in Integrated Circuit (IC) which 

will be controlled the overall circuit. Besides, the 

PIC will be programmed with the appropriate 

program containing the recommended speed of 

vehicle which will suite with the current wind 

speed. There are 3 main switches in the circuit. S5 

is ON or OFF switch and LED1 is the indication 

for ON or OFF condition.   S2 is a START button 

which will let the counting operation while S3 is 

the STOP button. At the meanwhile, both S2 and 

S3 will control the functionality of sensor. The 

buzzer will sound ‘beep’ during ON or OFF 

condition as well as START or STOP button is 

pressed as an audio indicator. Signal from the 

sensor is considered as an input for port A in the 

PIC. The output obtained will be displayed on the 

LCD in which connected to port B. 
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Figure 4: Schematic Diagram for Main Circuit 

 

 

IV. RESULTS 

 

 

The wind speed circuit must be adjusted using 

‘zero adjust trimpot’ before the circuit can be used 

to measure the wind speed. The trimpot is the blue 

rectangular component on the circuit board with a 

small screwdriver slot for adjustment.  

 The voltage value changes of every 10 km/h 

wind speed increment are observed and recorded. 

The data collected is tabulated in Table 1. 

 

 
Table 1: Data Collections on Voltage Changes of Every 

10 km/h Wind Speed 

 

WIND SPEED 

(km/h) 

VOLTAGE (v) 

0 0.42 

10 1.04 

20 1.86 

30 2.56 

40 3.93 

50 4.52 

60 4.64 

70 4.70 

80 4.82 

90 4.84 

100 4.96 

 

The output of the indicator is a voltage that ranges 

between 0.40 and 5.00 volts. The voltage output is 

obtained from the amplifier IC. The relationship 

between the voltage output and the wind speed is 

shown in Figure 5. The graph obtained in the 

figure indicated the relationship between the 

voltage and wind speed is nonlinear. The sensor is 

more sensitive at low wind speed, therefore the 

voltage change is greater at slow wind speeds. At 

higher wind speeds the probe becomes less 

sensitive and the voltage output value change is 

less.  

 

 
 
Figure 5: Graph Showing the Voltage Changes Against 

the Wind Speed Increments 

 

 

V. CONCLUSION 

 

This project research finding will be very useful as 

it will enable the road users to be aware on danger 

of crosswind. This system will provide information 

about the crosswind speed and recommended 

vehicle speed crossways. Suitable vehicle speed 

across the wind especially in high risks spots at 

expressway is important in ways to prevent 

undesired incident such as overturning and 

sideslip. At the meantime, this project is expected 

could reduce the number of accidents among the 

road users as those specifications could help them 

during travelling at crosswind- prone areas. 

 In future development, it is much better if 

environment sensor stations are also built to 

support the functionality of this smart device 

detector. The sensor stations are strategically 

located to help the road users to identify 

appropriate maintenance and traffic management 

strategies. The other road weather data of interest 

include precipitation, humidity, water level sensor 

especially for flood-prone areas and along the 

coastal roadways, temperature and rainfalls. These 

sensor stations are the building blocks of a road 

weather information system which includes the 
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hardware, software and communications 

equipment used to collect and transfer road 

weather together with wind speed changes data to a 

central location. 
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