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ABSTRACT: 

Camera can sensor the environment on the 

lane by extracting the lane lines, but such detection 

is limited to a short distance with effect of 

illumination and other factors; radar can detect 

objects a long distance away but cannot detect the 

lane conditions. This paper combined machine 

vision with millimeter-wave radar and extracted the 

nearby distinct lane line through images; at the 

same time, the radar obtained the motion trajectory 

information of distant vehicles, then the least-

square method was used to make curve fitting on 

those motion trajectory information in order to 

reconstruct the lane line information. Finally, in the 

stage of fusing two segments of lane lines, the 

goodness of fit was applied to complete the 

matching of corresponding lane lines. While, for 

areas between two segments of lane lines that either 

camera or radar can detect, we established a lane 

model, utilized probabilistic neural network to 

select the corresponding lane model for matching, 

and then used approximate mathematics expression 

according to the selected lane model, thus obtaining 

the final front road information of current vehicle. 

 

Keywords: Lane recognition; radar; camera; 

combination. 

1. INTRODUCTION 

 

Advanced driving assistance system 

(ADAS) makes use of various sensors on avehicle 

to collect the environmental data inside and outside 

the vehicle, and detects and identifies the target 

object, so that the driver can perceive possible 

dangers inadvance and the driving security can be 

improved. Camera can directly reflect 

theconditions around the vehicle but only detect a 

short distance due to the effect ofillumination, 

shelter, etc. Automotive radars are mostly 

millimeter-wave radarswhich can detect objects at a 

far distance. ADAS system requires a clear 

knowledgeof the environment around vehicle, 

therefore, the information of lane line at 

adistancecan be acquired by radar and thus 

complements with the information of laneline at a 

short distance obtained by camera. 

Recently, most methods that the 

researchers use to detect lane are based onmachine 

vision, for example, obtaining the marginal 

information of lane line according to different 

gradient operator, and then organizing the marginal 

image  into meaningful structure or using road 

model for matching1,6,9,16; utilizing theHough 

Transform, B Spline Curves, and so on to extract 

lane line.12,15 What's more,Ref. 10 used Hough 

transform to detect the lane mark and background 

reductionmethod to detect the moving target. And 

then according to the three normal lane changing 

conditions, defining variable lane to judge whether 

the vehicle has riddenacross the lane. Another 

research14 focuses on improving the performance 

of lanedetection for curve road by using a linear 

approximation method. However, thismethod 

cannot guarantee real-time requirements. Reference 

2 proposed a method ofprogressive retrieval for 

screening feature points inside lane to obtain real 

parametersof lane. This method improves the 

traditional Hough transform method byextracting 

the feature point to reconstruct the road model. The 

detection of lane lineby radar needs to rely on the 

state of target object, such as DECODK, 

Bosch.8,13There are also examples that combine 

machine vision with radar for lane recognition,such 

as Jilin University.5 Mobus et al. proposed to 

estimate the motion state of frontvehicle by radar 

so as to estimate the curvature of front road and 

realize the recognitionof lane line. 

Comprehensively considering current lane 

detection methods, this paper integratedmachine 

vision with millimeter-wave radar and used Hough 

Transform toextract distinct lane line at a short 

distance from the images; meanwhile, the 
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radarobtained the information of motion trajectory 

of distant vehicle, which then received curve fitting 

through the least-square method, and later the 

goodness of fit wasused to complete the matching 

of corresponding lane line. For areas between 

twosegments of lane lines that neither camera nor 

radar can detect, we established a lanemodel, 

utilized probabilistic neural network to select the 

corresponding lane modelfor matching so as to 

reconstruct the lane, and finally obtained the front 

roadinformation of current vehicle. And relevant 

discussion was made on dynamicallyrecognizing 

lane line, which takes time to obtain a stable lane 

line. 

 

2. EXTRACTION OF IMAGE LANE LINES 

AND COORDINATE TRANSFORMATION 

 

2.1. Extraction of image lane lines 

 

Lane lines on road are often broken in 

straight lines or partially covered and so on, sothe 

extraction of image lane lines must be adjusted to 

this condition. On roads, lanelines mostly 

approximate to straight lines in a short distance. 

And Hough transformationis a straight-line 

extraction method based on overall information 

statistics.The straight line formula can be obtained 

through accumulating vote to the locationsin 

parameter space corresponding to the image special 

points and searching for thepeak value of parameter 

space. 

Thus, below straight-line equation is 

selected as the straight-line model to beexamined: 

y =kx+ b 

If the straight line tends to be in vertical 

direction, then k=1, and the straight lineis not able 

to be described. Thus, the above equation is 

transformed into polarGcoordinate: 

P= x cos θ+ y sinθ 

 

2.2. Coordinate transformation 

 

Camera imaging model is a description of 

projection from three-dimensional world totwo-

dimensional world, hence, the coordinate system 

for camera imaging is composedof three parts: 

image coordinates, camera coordinates, and world 

coordinates. In thispaper, the model for lane lines 

information needs to be built in world coordinates, 

thusthe lane lines in the image need to be 

transformed from image coordinate to 

worldcoordinate. The relationship between image 

coordinate and image physics coordinate is where u 

and v are pixel coordinates; dx and dy represent the 

physical sizes of everypixel, respectively, on the x-

axis and y-axis of image physics coordinate; (u0, 

v0) is thecoordinate of the image physics 

coordinate's origin when its in image pixel 

coordinate; xand y are physical coordinates.The 

relationship between camera coordinate and image 

physics coordinate where the (xc, yc, zc) is camera 

coordinate, whose origin is the optical center 

ofcamera. The Zc axis coincides with the camera's 

optical axis; xc axis and yc axis areparallel, 

respectively, to the x-axis and y- axis of image 

physics coordinate; f representsthe focal length of 

camera lens. The relationship between world 

coordinate andcamera coordinate is X,Y,Z; 

 
Fig. 1.Camera detection of lane line. 

 
Fig. 2. Lane line coordinate transformation. 

 

where R is 3 X 3 orthogonal unit matrix; T is three-

dimensional translation vector;0T = (0; 0; 0).From 

the three equations above, the image coordinate can 

be revealed in theworld coordinate, and the 

extracted lane lines are displayed in world 

coordinate asbelow:In Fig. 1, the yellow trapezoid 

area is the range of image lane line detection, 
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andFig. 2 shows the results of lane line coordinate 

transformation. 

 

3. RADAR TARGET TRAJECTORY TRACING 

 

3.1. Coordinate compensation 

 

In this paper, in lane line detection, as 

both vehicle radar and the target moved in ahigh 

speed, the images and the information of lane 

acquired by radar changedcontinuously, so all the 

acquired information of lane line originated from a 

period oftime, and thus the time varying motion 

needs to be converted into the same 

coordinatesystem. However, the information of 

target acquired by vehicle radar wasrelative to the 

coordinate system of current vehicle; before 

processing the motiontrajectory of the target, 

information detected by radar at a previous moment 

shouldbe converted into the coordinate system of 

current vehicle at the current moment, 

and then the motion trajectory of the target can be 

processed. Figure 3 is a schematicdiagram of 

coordinate compensation.It can be seen from the 

Fig. 3 that, compared to the coordinate of current 

vehicleat a previous moment, the change of current 

vehicle at the next moment can bedescribed by 

rotation transformation and translation 

transformation. Therefore, the 

 
Fig. 3. Coordinate compensation diagram. 

 

coordinate compensation to the motion of current 

vehicle can be divided into rotationtransformation 

and translation transformation.At the moment i, the 

coordinate system of current vehicle can be 

expressed as(xi; yi), and the driving speed as v. 

Suppose the sampling period is T, and then 

thedistance that current vehicle travels in a 

sampling period is L ¼ v _ T. For any onestraight 

line or curve, under certain conditions, it can be 

approximately deemed as asegment of arc in a 

circle. This paper used such hypothesis, taking the 

outline of laneline in a short distance as a segment 

of arc in a circle. Thereby, the distance is thelength 

of arc that current vehicle travels within time T. At 

the moment i, accordingto the lane line information 

acquired by camera in current vehicle, we can 

obtain theradius r of lane line at current moment, 

and thus, through the arc length formula, 

therotation angle of current vehicle can be 

acquired: 

P=L/r 

After rotation, the coordinate state is 

X’i= _x cos θ+ y sin θ; 

Y’i=  x sin θ+ y cos θ: 

After translation, the state is approximate to 

Xi+1=x’i+ LcosP; 

Yi+1=y’I  +L sin p: 

 

 

3.2. Target trajectory curve fitting 

 

Regarding the motion trajectory of single 

target, it can be considered as a problem about 

curve fitting of  multiple discrete points. The 

outline of road is always unfixed,mainly including 

straight path and various curved paths. It can be 

known from themodel matching-based lane line 

recognition method4,3 that the physical shape of 

lane line can be fitted by straight line or parabola, 

which shows the distribution of laneline conforms 

to the characteristics of mathematical curve to a 

certain extent.Considering that the targets that radar 

detects are discrete points and the distributionof 

front lane line is unknown, this paper uses the 

Least-Squares method andthe B Spline Curves 

method to fit the trajectory data, respectively. The 

curve fitting method based on the principle of 

minimum sum of deviation squares is called curve-

fitting least-square method. The existing analytic 

equationmatched with mathematical laws for linear 

curve fitting is 

y = a0+ a1x1 +_ _+apxp 

where a0, a1,. . . ; ap are unknown parameters, and 

" conforms to N(0; x2).Its curve ¯ tting problem can 

be transformed into the following equation for 

solution. 

PQ/a0= -2(ai0 +ai1xi1 +_ _ _+aipxip)= 0; 

PQ/aj=-2 (ai0 + ai1xi1 +_ _ _+ aipxip )= 0; 

Through this way, the parameters a0; a1; . . . ; ap 

are determined.It is complicated to deal with 

nonlinear curve fitting directly using the method 

ofleast square. However, it can be simplified by 

describing the estimated parameters inform linear 

through mathematical transformation and then 
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carrying out the leastsquare curve fitting. 

Therefore, the method of curve fitting least square 

can solvemost of the problems in curve fitting. The 

fitting results aimed at B spline and least square are 

as follow:Figure 4 indicates that the curve 

generated from least-square method matcheswell 

with the lane line, whereas the piecewise fitting 

result of B spline curve isapparently poor than that 

of least square. Through comprehensive 

comparison of the two fitting methods, the method 

of least square is adopted in this paper to progress 

curve fitting for vehicles' traveling path.There are 

certain connections between target trajectory and 

lane line outline. Useradar to obtain the lane line 

outline  fitting with target trajectory, then with 

theoutline the information of lane line in target 

place can be rebuilt assuming that thetarget is 

traveling on lane all the time. Considering the 

target's motion trail, multipletargets may exist 

ahead of the observing car and there may be 

multiple fitting curvesduring the process of lane 

line rebuilding, so deviation will exist in the lane 

line rebuilt. 

 
Fig. 4.Comparison of curve ¯ tting results. 

 
Fig. 5.Schematic diagram of multiple targets. 

 

The fitting lane line outline of a single 

target's motion trail is nonlinear, and thereexist 

many curvatures on the outline due to fitting errors. 

Therefore, the rebuildingof target lane line will not 

rely on obtaining curvatures. In contrast, the fitting 

laneline outline is used as a template and translated 

for a certain distance in the targetplace, which is 

taken as the practical situation of the lane line in 

target place.For multiple targets, only two targets 

are taken as examples in this discussion, and there 

are three different conditions as shown in Fig. 5.It 

is shown in Fig. 5 that the lane where multiple 

targets are cannot be confirmeddirectly assuming 

that there are three lane lines in the target place. 

Thus, the method of lane distribution confirmation 

based on trail fitting is proposed in this paper. 

Themotion trail of each target can be obtained 

through its historical trajectories, and thelane line 

outline for each target can also be obtained through 

curve fitting. Byanalyzing road shape, it can be 

known that the road, whether straight or round, 

canbe regarded as a part of a circle in a short 

distance. Therefore, take the peripheral points of 

fitting curve as an arc to extend target's motion 

trail, and the extendedcurves of all the target 

trajectories have intersection on the X-axis and Y - 

axis ofworld coordination, then the distance 

estimation of the intersection area can decidethe 

lane distribution of each target.As shown in Fig. 6, 

the black points are target's trail points; the black 

curve is the fitting lane outline; the points A, B, and 

C are three marginal points on the laneoutline. The 

three points can be described by arc in short 

distance. Find the circlecenter M, whereby radius 

AM = BM = CM; accordingly, the follow-up trail 

fitting 

can predict for the lane line. 

As shown in Fig. 7, the red full line is the 

predicted trail of target 1; the intersectionof the trail 

of target 1 and target 2 is between line a and line b; 

line c is thenormal of arbitrary point E on the 

predicted trail of target 1, intersecting with thetrail 

of target 2 at point F. Set E as (x1; y1 )and F as 

(x2; y2), then the distance Rbetween the two curves 

isR0 =(x1- x2)2 + (y1- y2)2 

 

 
Fig. 6. Lane line prediction method. 
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Fig. 7.Schematic diagram of lane line distribution 

method. 

 

 

4. LANE INFORMATION RECONSTRUCTION 

 

4.1. Matching of corresponding lane line 

 

In order to predict the information of lane 

in a blank part between the lane lines obtained by 

camera and radar, first, it is necessary to establish 

the correspondencebetween the lane lines 

recognized through images and detected by radar. 

In thispaper, the edge curvature of lane and the 

goodness of fit are used for matching. The degree 

of fitting goodness of fit refers to the degree how 

regression line fits tothe observed value, and the 

statistics to measure the goodness of fit are 

coefficient ofdetermination R2, whose value range 

is [0,1]. The closer it is to 1, the better the degree of 

fitting will be. The curvature of the edge of lane 

line acquired by camera iscalculated as c0, which 

then is used to fit the information of front lane; and 

the fitlane curve is l0; the curvature of the edge of 

lane line acquired by camera is calculatedas l1, 

which then is used to fit the information of nearby 

lane to get the fitting lanecurve c1. If l0 and l1 are 

fit to the same lane line, the goodness of fit 

between these twolane lines will be very high. But 

if that is not a same lane line, its degree of fitting 

will below. This paper utilizes R2 to measure the 

similarity of lane lines fit by cameraand radar, 

respectively. Suppose the threshold value of 

goodness of fit to be a. Whena < R2 < 1 exists, it 

can be determined that the current vehicle and the 

target vehicleare located in the same type of lane, 

otherwise, they are located in different types of 

lanes.As shown in Fig. 8, the information near this 

segment of lane line of currentvehicle is obtained 

by camera, and the lane line at target position is 

obtained byradar data, while the middle dotted line 

needs to be predicted from the informationof lane 

line obtained by camera and radar. By means of 

above methods, the lane lines fit by using the 

nearby and distant lane line information, 

respectively, are theblackened full line is then each 

lane line is matched and judged by calculating the 

goodness of fit via R2.The calculation of R2 is as 

below. For the predicted lane line, perform 

uniformsampling according to x-axis coordinate. 

The lane line value obtained by camera isyi, and 

the lane line value obtained by radar is Yi, then the 

quotients of the regressionsum of squares and the 

sum of squares is R2, namely, 

 

 

 
Fig. 8.Fused segment of lane line prediction. 

 

The lane line conforming to the required degree of 

fitting is considered to be thecorresponding lane 

line, which is used for reconstructing lane line later. 

 

4.2. Selection of lane line model 

 

Investigating the existing conditions of lane lines, 

there are basically five types asbelow. By 

observing these five types of lane lines, it can be 

discovered that their differencesare the change of 

tangential slope of lane line at the entrance and exit 

of lane.Figure 9(a) is a straight path, and the 

tangential slope of each point at lane line is infinite; 

Fig. 9(b) is a right-turn right-angle curve, whose 

tangential slope reduces from infinite to zero; Fig. 

9(c) is a common right-turn curve, whose tangential 

slopechanges between the tangential slopes of two 

points at the entrance and exit of lane;Fig. 9(d) is a 

common left-turn curve, whose tangential slope 

also  changes betweenthe tangential slopes of two 

points at the entrance and exit of lane; Fig. 9(e) is a 

leftturnright-angle curve, the tangential slope of 

which changes from minus infinityto zero. Hence, 

the change of tangential slope can be taken as the 

characteristic to classify these five types of lane 

patterns. In order to simplify the  calculationof 

tangential slope, two continuous points on the edge 

of two segments of lane linescan be directly 



ISSN 2394-3777 (Print) 

                                                                                                                  ISSN 2394-3785 (Online)    

                                                                                                   Available online at www.ijartet.com 

 

               International Journal of Advanced Research Trends in Engineering and Technology (IJARTET)         

               Vol. 5, Special Issue 4, February 2018 

190 

All Rights Reserved © 2018 IJARTET 

selected to calculate the slope, as tangential 

slope.The probabilistic neural network11 is a 

special artificial neural network used for solving 

the classification problem, the theoretical basis of 

which is the Bayesminimum risk rule. The 

probabilistic neural network places the Bayes 

estimation ina feedforward neural network, and 

makes Bayesian decision according to 

nonparameterestimation of probability density so as 

to obtain a classification result.The probabilistic 

neural network has four layers: input layer, hidden 

layer, summationlayer, and output layer, as shown 

in Fig. 10. The first layer is input layer, which is 

used to receive the values from trainingsamples and 

transmit data to the hidden layer; the number of 

neuron equals thelength of input vector.The second 

layer is a hidden layer, also a radial basis layer, 

which employs thegaussian function as transfer 

function, with each neuron node having one 

center.This layer receives the sample data of input 

layer, figures out the distance betweeninput vector 

and the center, and finally returns a scalar value. 

The number of neuron equals the number of input 

training samples.  

 

 
Fig. 9.Different road models. 

 

 
Fig. 10.The structure of probabilistic neural 

network. 

 

Suppose x and w have been standardized as unit 

length, and then conduct radialbasis operation on 

the results, where,  is the smooth factor, the value 

of which decides the width of the bell-shapedcurve 

taking sample point as a center and thus plays a 

vital role in the performance ofnetwork. Besides, 

when it varies in a certain range, there will be a 

value that provides the best recognition effect. 

Generally, such a value is manually determined, so 

that avalue with the best result can be found in 

repeated experiments.As a result, the structure of 

probabilistic neural network used in this paper 

isdetermined to be 2-15-5-5. Regarding the fitting 

of single lane line, there are twoinput 

characteristics for each probabilistic neural 

network: one is the tangential slopeat the endpoint 

of lane line detected by images, and the other one is 

the tangentialslope at the endpoint of lane line 

obtained by tracking target through radar. The 

output is one of the five lane models. The 

classification results of using probabilisticneural 

network for testing are shown above in Table 

1.Among these 100 experiments, 98 experiments 

are correct, with only two \false".So it proves that 

the correct rate is very high of using probabilistic 

neural network in lane model for classification 

distinguishing, which satisfies the need of this 

paper. 

 

4.3. Reconstruction of lane line 

 

After classifying the lane lines via probabilistic 

neural network, different lane models correspond to 

different mathematical expression, thereby 

different lane models shall adopt different 

reconstruction strategies.For model (a), the vehicle 

is located in a straight lane, at this time, we only 

haveto conduct weighted fusion on the lane lines 

detected by radar and camera. 

 

Table 1. Classification results of neural network. 

 
For models (b) and (e), the vehicle is located in a 

right-angle curve. This segmentcan be 

approximately considered as an arc, whose 

coordinate should satisfywhere y0 is the tangential 

slope. Substituting the tangential slope and 

coordinatepoint of the edge of two segments of lane 

lines, we can obtain the mathematicalexpression of 

arc, and directly make curve fitting.For models (c) 

and (d), the vehicle is located in a general left-turn 

or right-turncurve. This lane line is extremely 

similar to the trajectory of hyperbolic curve with 

itsfocus being in the x axis, so hyperbolic curve can 

be used for fitting it. This paper recorded the data 

of a real vehicle, and took straight lane and 

commoncurve that mostly appear on the road as 

examples for experimental verification. Beloware 

the experimental results according to the methods 

mentioned in this paper. 



ISSN 2394-3777 (Print) 

                                                                                                                  ISSN 2394-3785 (Online)    

                                                                                                   Available online at www.ijartet.com 

 

               International Journal of Advanced Research Trends in Engineering and Technology (IJARTET)         

               Vol. 5, Special Issue 4, February 2018 

191 

All Rights Reserved © 2018 IJARTET 

 
Fig. 11. (Color online) Detection of straight lane. 

 

Model (a): straight lane, with the initial frame of 

images and the recognition effectof its lane lines as 

below.In Fig. 11, the yellow trapezoid box is the 

region for lane detection, and the greenlines are the 

results of lane detection. Figure 12 shows the 

results of transformation.Model (c): general right-

turn curve, with the initial frame of images and the 

recognition effect of its lane lines as Figs. 13 and 

14.It can be discovered from the experimental 

results that the method proposed inthis paper 

maintains the change features of lane line as a 

whole, with a smoothtransition from straight lane to 

curve and a large similarity between 

reconstructedlane model and real lane. But this 

method depends on images to recognize the 

nearbylane lines. Because the Hough Transform 

has a high accuracy in detection of straight 

 
Fig. 12.Reconstruction of straight lane. 

 
Fig. 13.Detection of general right-turn lane. 

 
Fig. 14.Reconstruction of general right-turn lane. 

 

line, this results in that even when the vehicle is 

located in a curve, the lane line willbe detected as 

straight lines from images. The integral 

experimental results prove the effectiveness of the 

method proposed in this paper. [10] discussed 

about an eye blinking sensor. Nowadays heart 

attack patients are increasing day by day."Though it 

is tough to save the heart attack patients, we can 

increase the statistics of saving the life of patients 

& the life of others whom they are responsible for. 

The main design of this project is to track the heart 

attack of patients who are suffering from any 

attacks during driving and send them a medical 

need & thereby to stop the vehicle to ensure that 

the persons along them are safe from accident. 

Here, an eye blinking sensor is used to sense the 

blinking of the eye. spO2 sensor checks the pulse 

rate of the patient. Both are connected to micro 

controller.If eye blinking gets stopped then the 

signal is sent to the controller to make an alarm 

through the buffer. If spO2 sensor senses a 

variation in pulse or low oxygen content in blood, it 

may results in heart failure and therefore the 

controller stops the motor of the vehicle. Then 

Tarang F4 transmitter is used to send the vehicle 

number & the mobile number of the patient to a 

nearest medical station within 25 km for medical 

aid. The pulse rate monitored via LCD .The Tarang 

F4 receiver receives the signal and passes through 

controller and the number gets displayed in the 

LCD screen and an alarm is produced through a 

buzzer as soon the signal is received. 

 

5. DYNAMIC RECOGNITION 

 

The above paragraphs discussed the use of 

historic information of previous period for 

recognizing and reconstructing the front lane line. 

But in practical course of traveling,the recognition 

of lane line is a dynamic course. If the time period 

required forrecognizing lane line once is t, to 

guarantee the consistency and real time of lane 
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line,the time interval between lane recognition can 

be set as t2. In this way, in twoneighbouring 

recognition of lane line, the data collected in the 

middle time period oft2 will be the same,  which 

ensures the consistency of overall lane line 

recognition.Regarding the course of dynamic 

recognition of lane line, there are two points to 

discuss: 

(1) The detection model of two continuous 

segments of lane lines keeps consistent.In such 

case, within the time of 3t2 , because the lane 

model remains unchanged, itcan be judged that the 

situation of lane that the vehicle is located in does 

not change,so we only have to directly make 

overall weighted average and fitting on these two 

segments of lane lines. 

(2) When recognizing the next segment of lane 

line, the selected lane line modelchanges. In such 

case, the lane lines do change, for example, from 

straight lane tocurve. This paper takes the change 

from straight lane model to a general right-turnlane 

model as an example to discuss. Assume 

conducting the first lane recognition attime point t; 

at this moment, both current vehicle and target 

vehicle are in thestraight lane; moving to time point 

3t2 , it is time to conduct the second 

lanerecognition; at this moment, the lane model of 

target vehicle is detected to change toa general 

right-turn curve model. The data of lane 

recognition at time point 3t2 are theimages 

acquired by camera at time point 3t2 and the 

motion trajectory data of targetacquired by radar at 

time period t2_ 3t2 . As the lane line would not 

have shapechange, so the results of direct lane 

recognition can re°ect the condition of lane line 

incurrent situation. However, there will be a 

deviation between the straight lane linerecognized 

at time point t and that recognized at time point 3t2 

. Because the informationof lane line acquired by 

camera is more accurate, it is feasible to utilize 

theinformation of lane line acquired by camera at 

time point to make weighting adjustmenton the 

information of straight lane, while the adjusted 

information of straightlane is taken as the lane 

information acquired by camera, which receives 

lane linerecognition together with the target 

trajectory information within time period t2_ 3t2 

.For other types of model transformation, such a 

method is also workable. The experimental results 

of dynamic fitting of this segment of lane line are 

shown in Figs. 15–16. In the fitting diagram, the 

blackened full line refers to the results of 

fittingadjustment of lane lines at time point 3t2 , 

and the fine full line refers to the results oflane 

detection at time point t. It can be observed from 

experimental results thatwhen the detection of lane 

model changes, using the dynamic fitting of lane 

linesmentioned in this paper can make the 

recognition of lane line more accurate.It can be 

seen from above analysis that, regarding the fitting 

of a segment of laneline, it is required to conduct 

the first fitting on historic data at time period t, 

therebyobtaining the whole information of front 

lane lines. While in the second recognition of 

 
Fig. 15.Initial frame of straight lane-curve. 

 
Fig. 16.Comparison of straight lanecurve dynamic 

fitting.

6. CONCLUSION 

 

This paper complements the advantages of 

radar and camera, and reconstructs the front lane 

line of vehicle. Through the images near the 

vehicle acquired by camera, we can extract the 

information of nearby lane line and convert them 

into world coordinates; while the motion trajectory 

information of distant target acquired by radar 

receives curve fitting through the least-square 

method; finally, in the fusion segment, this paper 

utilizes the degree of fitting goodness of fit as the 

criterion of matching the corresponding lane lines, 

selects the corresponding road model via 

probabilistic neural network, establishes different 

mathematical expression according to different 

road models for reconstructing lane lines, and 

obtains the ultimate front road information of 

current vehicle. At last, the paper discusses the 

method of dynamic recognition of lane lines and 

confirms the time required for acquiring accurate 

lane lines. Compared with single camera, this 


