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  METHOD AND SYSTEM FOR DETECTING FREQUENT LANE CHANGES 

OF MOVING VEHICLES  

 

THCHNICAL FIELD 

The present application relates to the technical field of electronics, and more 

particularly, relates to a method and system for detecting frequent lane changes of 

moving vehicles.  

BACKGROUND   

Monitoring travelling statuses of vehicles is an important task in active safety 

management for public transportation vehicles.  With regard to the public 

transportation vehicles, especially buses and taxies, if a driver of a vehicle makes 

lane changes frequently in the driving process of the vehicle, the driving behavior 

of the driver belongs to dangerous driving behaviors, which may not only be prone 

to disturb traffic orders and cause traffic accidents, but also make passengers feel 

very uncomfortable and even generate fear mentalities.  Therefore, active 

monitoring for vehicle travelling statuses needs to be implemented, such that 

driving behaviors can be normalized and traffic accidents can be reduced.      

                    

TECHNICAL PROBLEMS 

The embodiments of the present invention aim at providing a method and 

system for detecting frequent lane changes of moving vehicles, for the purpose of 

solving the problem that active monitoring for vehicle travelling statuses can’t be 

implemented in the prior art.       
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TECHNICAL SOLUTIONS  

Embodiments of the present invention provide a method for detecting frequent 

lane changes of moving vehicles, the method comprises following steps： 

extracting Z axis angular velocities, the Z axis angular velocities are those Z 

axis angular velocities in triaxial angular velocities obtained by a sensor of a 

vehicle in a moving process of the vehicle; 

if a Z axis angular velocity of which an adjacent numerical product is negative 

occurs in the Z axis angular velocities, storing the Z axis angular velocities in a 

specific time period, the specific time period is a time interval between a time point 

when the Z axis angular velocity of which an adjacent numerical product is 

negative occurs and a first time value after the time point when the Z axis angular 

velocity of which an adjacent numerical product is negative occurs; 

 if the number of Z axis angular velocities with a value of zero reaches a first 

threshold value in the specific time period, determining that the vehicle has made 

frequent lane changes in the specific time period, wherein the first threshold value 

is a natural number that is more than 2.   

The embodiments of the present invention further provide a system for 

detecting frequent lane changes of moving vehicles, the system comprises: 

a data extracting module configured for extracting Z axis angular velocities, 

the Z axis angular velocities are those Z axis angular velocities in triaxial angular 

velocities obtained by a sensor of a vehicle in a moving process of the vehicle; 

a data storing module configured for storing Z axis angular velocities in a 

specific time period when a Z axis angular velocity of which an adjacent numerical 

product is negative occurs in the Z axis angular velocities, the specific time period 

is a time interval between a time point when the Z axis angular velocity of which an 

adjacent numerical product is negative occurs and a first time value after the time 

point when the Z axis angular velocity of which an adjacent numerical product is 
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negative occurs; and  

 a frequent lane changes judging module configured for judging that the 

vehicle has made frequent lane changes in the moving process in the specific time 

period when the number of the Z axis angular velocities with a value of 0 reaches a 

first threshold value in the specific time period, wherein the first threshold value is 

a natural number that is more than 2. 

 

ADVANTAGEOUS EFFECTS 

In the method and system for detecting frequent lane changes of moving 

vehicles provided by the embodiments of the present invention, by extracting the Z 

axis angular velocity values and storing the Z axis angular velocities of which an 

adjacent numerical product is negative, the Z axis angular velocities stored in the 

specific time period are analyzed; and by judging the number of the Z axis angular 

velocities with the numeral value of 0, it is determined that whether the vehicle has 

made frequent lane changes or not, so that an active monitoring for the vehicle 

travelling statuses is implemented, thereby normalizing driving behaviors and 

reducing traffic accidents.   

 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 illustrates one flow chart of a method for detecting frequent lane 

changes of moving vehicles provided by a first embodiment of the present 

invention; 

FIG. 2 illustrates another flow chart of the method for detecting frequent lane 

changes of moving vehicles provided by a second embodiment of the present 

invention; 
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FIG. 3 illustrates a schematic diagram of a system for detecting frequent lane 

changes of moving vehicles provided by a third embodiment of the present 

invention. 

 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

In order to make the purpose, the technical features and the advantages of the 

present application be more clear, the present application will be described in detail 

with reference to the accompanying drawings and embodiments.  It should be 

understood that the specific embodiments described herein are used for 

interpretation of present invention merely, rather than the limitation to the present 

invention. 

Figure 1 illustrates a flow chart of a method for detecting frequent lane 

changes of moving vehicles provided by a first embodiment of the present 

invention.  As shown in figure 1, the method comprises following steps: 

In step S101, extracting Z axis angular velocities, the Z axis angular velocities 

are Z axis angular velocities in triaxial angular velocities obtained by a sensor of a 

vehicle in a moving process of the vehicle. 

In the present embodiment, by using a vehicular six-axes MENS (Micro 

Electrol Mechanical Systems) combination sensor to collect mass vehicle travelling 

status data in real time, triaxial accelerated speeds and triaxial angular velocities in 

the moving process of the vehicle can be obtained, and Z axis angular velocities 

can be extracted from the triaxial angular velocities.  Since it only needs to extract 

the Z axis angular velocities and establish a one-dimensional array module for 

judging a driving behavior of a driver, an amount of calculated parameters for 

modeling of the one-dimensional array module is reduced, a detecting rate is 

accelerated, and a data analysis rate is increased, so that the driving behaviors of 
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the driver can be judged by using the least parameter analysis.    

In step S102, if a Z axis angular velocity of which an adjacent numerical 

product is negative occurs in the Z axis angular velocities, storing the Z axis 

angular velocities in a specific time period; the specific time period is a time 

interval between a time point when the Z axis angular velocity of which an adjacent 

numerical product is negative occurs and a first time value after the time point 

when the Z axis angular velocity of which an adjacent numerical product is 

negative occurs.   

According to the extracted Z axis angular velocities, every two adjacent Z axis 

angular velocities are multiplied; when at least one negative product occurs, the Z 

axis angular velocities, from the Z axis angular velocity of which the product is 

negative, are stored into the one-dimensional array.  It can be obtained from mass 

experimental analysis data that a time length of frequent lane changes of a moving 

vehicle lasts for about 110 ms, therefore, the specific time period can be set to be 

1170 ms according to the experimental data.  Besides, according to the preset 

specific time period of 1170 ms, if 10 ms is defined as a time unit, a size of a 

corresponding one-dimensional array equates a numeral value of 117 Z axis angular 

velocities. 

In step S103, if the number of the Z axis angular velocities with a numeral 

value of 0 reaches a first threshold value in the specific time period, judging that 

the vehicle has made frequent lane changes in the specific time period, wherein the 

first threshold value is a natural number that is more than 2.      

In the specific time period of 1170 ms, the numeral values of the 117 Z axis 

angular velocities that has been stored in the one-dimensional array are analyzed, 

and whether the number of the Z axis angular velocities with a numerical value of 0 

in the 117 Z axis angular velocities is more than 2 or not is judged.  If the number 

of the Z axis angular velocities with the numerical value of 0 is more than 2, it is 
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judged that the current vehicle has made frequent lane changes in its moving 

process; and if the number of the Z axis angular velocities with the numerical value 

of 0 is less than or equal to 2, it is judged that the current vehicle hasn’t made 

frequent lane changes in its moving process.  Meanwhile, the numerical values of 

the 117 Z axis angular velocities in the one-dimensional array that has already been 

fully stored is emptied, and a storage event triggered by occurrence of a next Z axis 

angular velocity of which an adjacent numerical product is negative is waited. 

Figure 2 illustrates another method for detecting frequent lane changes of 

moving vehicles provided by a second embodiment of the present invention, a 

specific implementation process of the method is introduced in the following:       

Step S201, extracting Z axis angular velocities, the Z axis angular velocities 

are Z axis angular velocities in triaxial angular velocities obtained by a sensor of a 

vehicle in moving process of the vehicle. 

In the present embodiment, by using a vehicular six-axes MENS (Micro 

Electrol Mechanical Systems) combination sensor configured to collect mass 

vehicle travelling status data in real time, triaxial accelerated speeds, and triaxial 

angular velocities in the moving process of the vehicle can be obtained, and Z axis 

angular velocities can be extracted from the triaxial angular velocities.  Since it 

only needs to extract the Z axis angular velocities and establish one-dimensional 

array module for judging a driving behavior of a driver, an amount of calculated 

parameters for modeling of the one-dimensional array module is reduced, a 

detecting rate is accelerated, a data analysis rate is increased, and the driving 

behavior of the driver can be judged by using the least parameter analysis.  

Step S202, adding N units of angular velocity values to the numerical value of 

each of the extracted Z axis angular velocities, wherein, N is a numerical value that 

is more than 0. 

In the present embodiment, due to small numerical values of the actually 
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obtained Z axis angular velocities, in order to observe conveniently in a figure and 

calculate conveniently for those numerical values stored into the one-dimensional 

array, N units of angular velocity values are added into the numerical value of each 

of the extracted Z axis angular velocities, that is, a curved line is moved upwardly 

for N units in the figure. 

Step S203, judging whether a Z axis angular velocity of which an adjacent 

numerical product is negative occurs or not, if yes, storing the Z axis angular 

velocities in a specific time period; if not, judging that a driving behavior of 

frequent lane changes doesn’t occur; the specific time period is a time interval 

between a time point when the Z axis angular velocity of which an adjacent 

numerical product is negative occurs and a first time value afte the time point when 

the Z axis angular velocity of which an adjacent numerical product is negative 

occurs. 

In the present embodiment, according to the extracted Z axis angular velocities, 

every two adjacent Z axis angular velocities are multiplied; when at least one 

negative product occurs, the Z axis angular velocities, from the Z axis angular 

velocity of which the product is negative, are stored into the one-dimensional array.  

It can be obtained from mass experimental analysis data that a time of frequent lane 

changes of a moving vehicle lasts for about 110 ms, thus, the specific time period 

can be set to be 1170 ms according to the experimental data.  Besides, according 

to the preset specific time period of 1170 ms, if 10 ms is defined as one time unit, 

the corresponding one-dimensional array equates a numeral value of 117 Z axis 

angular velocities. 

In addition, as for those Z axis angular velocities stored in the specific time 

period, in order to ensure that data can be updated in real time and pre-stored data 

won’t be replaced or damaged by following data, at least two memorizers can be 

arranged.  For example, a first memorizer can be arranged and configured for 
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storing data updated always in real time, when numerical value of the Z axis 

angular velocities in the specific time period are all stored in the first memorizer, or 

a storage size of data stored in the first memorizer reaches a storage size of data 

that can be stored in the specific time period, the numerical values in the first 

memorizer are now transferred into and stored in a second memorizer, and the 

numerical values in the first memorizer shall be emptied, such that the first 

memorizer can be used for continuously storing new data updated in real time. 

Step S204, judging whether the number of the Z axis angular velocities with a 

numerical value of 0 reaches a first threshold value in the specific time period or 

not, if yes, executing a step S205, if not, judging that frequent lane change 

behaviors do not occur in travelling; wherein, N is a natural value that is more than 

2. 

In the present embodiment, in the specific time period of 1170 ms, the numeral 

values of the 117 Z axis angular velocities that has been stored in the 

one-dimensional array are analysed, and whether the number of the Z axis angular 

velocities with a numerical value of 0 in the 117 Z axis angular velocities is more 

than 2 or not is judged.  If the number of the Z axis angular velocities with the 

numerical value of 0 is more than 2, executing the step S205, if the number of the Z 

axis angular velocities with the numerical value of 0 is less than or equal to 2, it is 

considered that the current vehicle hasn’t made frequent lane changes in its moving 

process.  Meanwhile, the numerical values of the 117 Z axis angular velocites in 

the one-dimensional array that has already been fully stored is emptied, and a 

storage incident triggered by an occurrence of a next Z axis angular velocity of 

which an adjacent numerical product is negative is waited. 

Step S205, judging whether the time interval between two time points 

corresponding to two adjacent Z axis angular velocities with the numerical value of 

0 reaches a second time period or not, if yes, executing a step S206; if not, judging 
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that the driving behavior of frequent lane changes doesn’t occur. 

As vehicles have slight vibrations in moving process, in order to avoid little 

errors caused by the vibrations and improve accuracy of data analysis, Z axis 

angular velocities with the numerical value of 0 need to be further analyzed and 

processed.  In the Z axis angular velocities pre-stored in the specific time period, 

whether a time interval between two time points corresponding to two adjacent Z 

axis angular velocities with the numerical value of 0 reaches the second time value 

or not is judged, wherein the second time value can be set to be 70 ms according to 

actual experimental data. 

Step S206, judging whether an absolute value of the Z axis angular velocity 

that corresponds to a third time value after the time point when a numerical value 

of a Z axis angular velocity is 0 reaches a second threshold value or not, if yes, it is 

judged that frequent lane changes of the moving vehicle occurs in the specific time 

period, and if not, it is judged that frequent lane changes of the moving vehicle 

doesn’t occur. 

In order to avoid low-amplitude oscillations caused by the vibrations, which 

may cause erroneous judgments for moving process of the vehicle, those Z axis 

angular velocities with the numerical number of 0 need to be further analyzed and 

processed.  In the Z axis angular velocities pre-stored in the specific time period, 

it is judged that whether an absolute value of the Z axis angular velocity that 

corresponds to a third time value after the time point when a numerical value of a 

Z axis angular velocity is 0 reaches a second threshold value or not, for example, a 

Z axis angular velocity with a current numerical value of 0 lies in 100 ms of the 

1170 ms, the third time value is set to be 50 ms, and the second threshold value is 

set to be 0.10, whether the absolute value of the Z axis angular velocity located at 

50 ms after where the Z axis angular velocity with the numerical value of 0 lies 

(i.e., located at150 ms) is bigger than 0.10 or not is judged.  
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Figure 3 illustrates a schematic diagram of a system for detecting frequent lane 

changes of moving vehicles provided by a third embodiment of the present 

invention, the system comprises a data extracting module 31, a data storing 

module 32 and a frequent lane changes judging module 33. The system is 

described in detail hereinafter:    

 The data extracting module 31 is configured for extracting Z axis angular 

velocities, the Z axis angular velocities are those Z axis angular velocities in triaxial 

angular velocities obtained by a sensor of a vehicle in a moving process of the 

vehicle.  In the present embodiment, by using a vehicular six-axes MENS (Micro 

Electrol Mechanical Systems) combination sensor configured to collect mass 

vehicle travelling status data in real time, triaxial accelerated speeds, and triaxial 

angular velocities in the moving process of the vehicle can be obtained, and Z axis 

angular velocities can be extracted from the triaxial angular velocities.  Since it 

only needs to extract Z axis angular velocities and establish a one-dimensional 

array module for judging a driving behavior of a driver, an amount of calculated 

parameters for modeling of the one-dimensional array module is reduced, a 

detecting rate is accelerated, a data analysis rate is increased, and the driving 

behavior of the driver can be judged by using the least parameter analysis.    

The data storing module 32 is configured for storing Z axis angular velocities 

in a specific time period when a Z axis angular velocity of which an adjacent 

numerical product in the Z axis angular velocities is negative occurs, the specific 

time period is a time interval between a time point when the Z axis angular velocity 

of which an adjacent numerical product is negative occurs and a first time value 

after the time point when the Z axis angular velocity of which an adjacent 

numerical product is negative occurs.  According to the extracted Z axis angular 

velocities, every two adjacent Z axis angular velocities are multiplied, when at least 

one negative product occurs, the Z axis angular velocities, from the Z axis angular 
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velocity of which the numerical product is negative, are stored into the 

one-dimensional array.  It can be obtained from mass experimental analysis data 

that a time length of frequent lane changes of a moving vehicle lasts for about 110 

ms, therefore, the specific time period can be set to be 1170 ms according to the 

experimental data.  Besides, according to the preset specific time period of 1170 

ms, if 10 ms is defined as a time unit, a size of a corresponding one-dimensional 

array equates a numeral value of 117 Z axis angular velocities. 

The frequent lane changes judging module 33 is configured for judging that 

the vehicle has made frequent lane changes in the specific time period if the 

number of the Z axis angular velocities with a numeral value of zero reaches a first 

threshold value in the specific time period, wherein the first threshold value is a 

natural number that is more than 2.  In the specific time period of 1170 ms, the 

numeral value of 117 Z axis angular velocities that has been stored in the 

one-dimensional array is analysed, and whether the number of the Z axis angular 

velocities with a numerical value of 0 in the 117 Z axis angular velocities is more 

than 2 or not is judged.  If the number of the Z axis angular velocities with the 

numerical value of 0 is more than 2, it is judged that the current vehicle has made 

frequent lane changes in its moving process, and if the number of the Z axis angular 

velocities with the numerical value of 0 is less than or equal to 2, it is judged that 

the current vehicle hasn’t made frequent lane changes in its moving process. 

Meanwhile, the numerical values of the 117 Z axis angular velocites in the 

one-dimensional array that has already been fully stored is emptied, and a storage 

event triggered by an occurrence of a next Z axis angular velocity of which an 

adjacent numerical product is negative is waited. 

Further, due to small numerical values of the actually obtained Z axis angular 

velocities, in order to observe conveniently in a figure and calculate conveniently 

for those numerical values stored in the one-dimensional array, the system further 
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comprises an amplitude adding module 34 which is configured for adding N units 

of angular velocities to the numerical value of each of the extracted Z axis angular 

velocities, wherein, N is a numerical value that is more than 0. 

Furthermore, in the present embodiment, in order to avoid low-amplitude 

oscillations caused by the vibrations, which may cause erroneous judgment in the 

travelling process of the vehicle, those Z axis angular velocities with the numerical 

number of 0 need to be further analyzed and processed, the frequent lane changes 

judgment module 33 is further configured for judging that a time interval between 

two time points corresponding to two adjacent Z axis angular velocities with the 

numerical value of 0 reaches a second time value, and judging that an absolute 

value of the Z axis angular velocity that corresponds to a third time value after a 

time point when the Z axis angular velocity with the numerical value of 0 occurs 

reaches a second time threshold value. 

For example, in the Z axis angular velocities pre-stored in the specific time 

period, whether a time interval between two time points corresponding to every two 

adjacent Z axis angular velocities with the numerical value of 0 reaches the second 

time value or not is further judged, the second time value can be set to be 70 ms 

according to actual experimental data; in the Z axis angular velocities pre-stored in 

the specific time period, whether the absolute value of the Z axis angular velocity 

that corresponds to the third time value after the time point when a numerical value 

of a Z axis angular velocity is 0 reaches a second threshold or not is judged, for 

example, a Z axis angular velocity with a current numerical value of 0 lies in 100 

ms of the 1170 ms, the third time value is set to be 50 ms, the second threshold 

value is set to be 0.10, whether the absolute value of the Z axis angular velocity 

located at 50 ms after where the Z axis angular velocity with the numerical value of 

0 lies (i.e., located at 150 ms) is bigger than 0.10 or not is judged.  

The aforementioned embodiments are only preferred embodiments of the 
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present invention, and should not be regarded as being any limitation to the present 

invention.  Any modification, equivalent replacement, improvement, and so on, 

which are made within the spirit and the principle of the present invention, should 

be included within the protection scope of the present invention.       
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CLAIMS 

1. A method for detecting frequent lane changes of moving vehicles, 

comprising following steps： 

extracting Z axis angular velocities, the Z axis angular velocities are those Z 

axis angular velocities in triaxial angular velocities obtained by a sensor of a 

vehicle in a moving process of the vehicle; 

if a Z axis angular velocity of which an adjacent product is negative occurs in 

the Z axis angular velocities, storing the Z axis angular velocities in a specific time 

period, the specific time period is a time interval between a time point when the Z 

axis angular velocity of which an adjacent product is negative occurs and a first 

time value after the time point when the Z axis angular velocity of which an 

adjacent product is negative occurs; 

 if the number of the Z axis angular velocities with a value of zero reaches a 

first threshold value in the specific time period, determining that the vehicle has 

made frequent lane changes in the moving process in the specific time period, 

wherein the first threshold value is a natural number that is more than 2.  

2. The method according to claim 1, wherein before the step of storing the Z 

axis angular velocities in a specific time period if a Z axis angular velocity of 

which an adjacent numerical product is negative occurs in the Z axis angular 

velocities, the method further comprises: 

adding N units of angular velocity values to the numerical value of each of the 

extracted Z axis angular velocities, wherein, N is a numerical value that is more 

than 0. 

3. The method according to claim 1, wherein the condition that the number of 

the Z axis angular velocities equaling zero reaches a first threshold value in the 

specific time period comprises: 

a time interval between two time points corresponding to adjacent Z axis 
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angular velocities with a numeral value of zero reaches a second time value. 

4. The method according to claim 1, wherein the condition that the number of 

the Z axis angular velocities equaling zero reaches a first threshold value in the 

specific time period further comprises: 

an absolute value of a Z axis angular velocity corresponding to a third time 

value after a time point when a Z axis angular velocity with the numerical value of 

0 occurs reaches a second threshold value.  

5. A system for detecting frequent lane changes in moving vehicles, 

comprising: 

a data extracting module configured for extracting Z axis angular velocities, 

the Z axis angular velocities are those Z axis angular velocities in triaxial angular 

velocities obtained by a sensor of a vehicle in a moving process of the vehicle; 

a data storing module configured for storing Z axis angular velocities in a 

specified time period if a Z axis angular velocity of which an adjacent product is 

negative occurs in the Z axis angular velocities; the specific time period is a time 

interval between a time point when the Z axis angular velocity of which an adjacent 

product is negative occurs and a first time value after the time point when the Z 

axis angular velocity of which an adjacent product is negative occurs; and  

 a frequent lane changes judging module configured for determining that the 

vehicle has made frequent lane changes in the moving process in the specific time 

period when the number of the Z axis angular velocities with an angular velocity 

value of 0 in the specific time period reaches a first threshold value, wherein the 

first threshold value is a natural number that is more than 2. 

6. The system according to claim 5, wherein the system further comprises: 

an amplitude adding module configured for adding N unit of angular velocity 

to the numerical value of each of the extracted Z axis angular velocities, wherein, N 

is a numerical value that is more than 0. 
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7. The system according to claim 1, wherein the frequent lane changes judging 

module is further configured for judging that a time interval between two time 

points corresponding to adjacent Z axis angular velocities with a numeral value of 

zero reaches a second time value. 

8. The system according to claim 1, wherein the frequent lane changes judging 

module is further configured for judging that an absolute value of a Z axis angular 

velocity corresponding to a third time value after a time point when the Z axis 

angular velocity with the numerical value of 0 occurs reaches a second threshold 

value.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


