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車載カメラにおける信号機認識および危険運転イベント検知 
Traffic Light Recognition and Detection of Dangerous Driving Events from Surveillance Video 
of Vehicle Camera 

関 海克* 笠原 亮介* 矢野 友章* 
Haike GUAN Ryosuke KASAHARA Tomoaki YANO 

要  旨  _________________________________________________  
赤信号無視や急発進などの危険運転を検知，ドライバーに警告し，安全運転を支援する

ニーズが高まっている．ドライブレコーダーの録画解析によりドライバーの運転性向を診断

するには，信号機認識と危険運転イベント検知技術は不可欠である．本稿は車載カメラにお

ける高精度の信号機認識，危険運転イベントを検知する方法を提案する．YUV色特徴によ

り信号機の色を認識，信号候補領域を作成，面積の少ない領域で信号機の形状認識を行う．

信号機の周囲特徴を用いて，誤認識を削除する．複雑な撮影背景の昼シーンと明かり外乱の

多い夜シーンで共に誤認識の少ない高い認識率が得られる．信号機認識結果と車の加速度，

速度の情報を組み合わせ，赤信号無視，急発進の危険運転イベントを検知する．日本とアメ

リカで実車テストをすることにより信号機認識性能評価を行った．その結果，高い認識率と

低い誤認識率を得られ，提案手法の有効性を確認した．ドライブレコーダーの動画データで，

危険運転イベント検知実験を行い，提案手法の有効性を確認した． 

ABSTRACT  _________________________________________________  
The surveillance videos of vehicle cameras are widely used to support safe driving on the part of 

drivers, especially taxi and truck drivers. Long-term videos are often manually inspected by human 

operators in order to identify dangerous driving events, which is tedious and time-consuming work. A 

new method is proposed to detect dangerous driving events (such as rocket starts or an ignored red light) 

from the surveillance videos automatically. In the proposed method, traffic light recognition is 

performed first and then the speed and acceleration data of the car is used in conjunction with the traffic 

light recognition results to detect dangerous driving events. We propose using color, shape, and context 

features to recognize traffic lights more accurately. Vehicle road tests were performed in both the USA 

and Japan in order to determine the effectiveness of the proposed method. Surveillance videos taken by 

driving recorder cameras were used to conduct traffic light recognition and dangerous driving event 

detection experiments. 
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1. Introduction 

The surveillance videos of vehicle cameras are widely 

used to support safe driving on the part of drivers, 

especially taxi and truck drivers. If dangerous driving 

events are identified in the videos, drivers are advised to 

improve their driving style and skill. Insurance companies 

also use these surveillance videos to look into a driver’s 

driving record, and if he/she drives safely, the company 

will reduce his/her insurance fee. Long-term videos are 

often manually inspected by human operators in order to 

identify dangerous driving events, which is tedious and 

time-consuming work. Detecting dangerous driving 

events automatically can help inspectors check the 

surveillance videos more easily. Detecting dangerous 

driving events in real-time can also alert the driver to 

prevent traffic accidents in time. 

We propose a new method to automatically detect 

dangerous driving events from the surveillance video of 

vehicle cameras. Traffic light recognition is performed 

first and then the motion information of speed and 

acceleration data of the car is used in conjunction with the 

traffic light recognition results to detect dangerous driving 

events. 

1-1 Related Work 

1-1-1 Detection of Dangerous Driving Events 

In conventional methods, the sensor data of a car has 

been used to detect dangerous events. For example, the 

data of a vehicle’s inertial sensors from the controller area 

network (CAN) bus of car can be used to recognize a 

particular driver’s driving style1). Vehicle velocity and 

acceleration data recorded by drive recorders have been 

used to detect dangerous driving2), and sensor data from 

smartphones have been used to detect driving events such 

as turns, U-turns, acceleration, braking, and excessive 

speed. The driving styles of aggressive and non-

aggressive drivers can be differentiated by examining the 

features of detected events data3). An aggressive driving 

style is often associated with dangerous driving. 

The detection of dangerous driving events by 

smartphone sensors and cameras has been proposed4). 

Dangerous driving is detected in order to alert drivers that 

they are in potential danger. Cameras are used to track the 

road conditions that may lead to dangerous driving events. 

Tailgating, lane weaving and drifting, and careless lane 

changes are detected by examining the camera’s video 

stream. The inertial sensor data of smartphones is also 

used to detect dangerous events. 

Although conventional methods can detect dangerous 

driving events such as sudden braking and sudden 

accelerating, it is difficult to determine precisely why 

these events happen because these methods use only the 

car’s sensor data. Dangerous driving events that have a 

relation to traffic lights, such as rocket starts and ignored 

red lights, have not been addressed in these conventional 

methods. 

1-1-2 Traffic Light Recognition 

To detect dangerous driving events by traffic light 

recognition results, it is necessary to recognize traffic 

lights with a high recognition rate and a very low false 

positive rate, which can be quite difficult and challenging. 

Figures 1 and 2 show examples of daytime traffic lights in 

Japan and the USA, respectively. The color and shape of 

traffic lights are different in different countries and areas. 

For example, in Japan, most traffic lights are placed 

horizontally, while in the USA, they are mostly placed 

vertically. Size and brightness are also different; for 

example, traffic lights in the USA are often smaller and 

brighter than those in Japan. 
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Fig. 1 Daytime traffic light in Japan. 

 
Fig. 2 Daytime traffic light in the USA. 

The color and shape of traffic lights are also different at 

different times. Figure 3 shows a nighttime traffic light in 

Japan, where the color and shape are different from that in 

Figure 1, which shows a traffic light in the daytime. In the 

night scene, because the gain of the camera is increased, 

the lighting area has been saturated to white, and the 

traffic light color extends to the surrounding area, making 

recognition more difficult. The traffic light color can also 

differ depending on the light source, e.g., LED light and 

incandescent lamp light. 

 

 
Fig. 3 Nighttime traffic light in Japan. 

Moreover, the color and shape of traffic lights are 

different in different frames. For example, the color and 

shape of the red traffic light in Figure 4 is different in 

different frames because the phase and frequency of the 

light are not synchronized with that of the vehicle camera. 

The traffic lights blink in the vehicle camera videos. 

 
Fig. 4 Daytime traffic light in Japan at different frames. 

Complex backgrounds also make traffic light 

recognition difficult. In the daytime, objects such as 

colored signboards and billboards that may have the same 

color as traffic lights make it easy for false positive 

detection to occur. In the nighttime, neon lights and the 

tail lamps of vehicles also make it easy for false positives 

to occur. 

Conventional methods have been proposed to detect 

traffic lights, but due to the difficulties mentioned above, 

these methods have not been able to ensure high enough 

recognition accuracy for detecting rocket starts and 

ignored red lights. 

In conventional methods, color features are used for 

traffic lights recognition: specifically, the (R, G, B) color 

spaces have been used to detect traffic light color5-8). In 

contrast, we propose using the (Y, U, V) color space, 

which can separate traffic light color from that of the 

background more effectively than (R, G, B). Moreover, the 

conventional methods use the circle feature to recognize 

traffic lights5-8), and because this is a simple feature, false 

detection happens easily. For example, a circular 

signboard and the tail lamp of a car can both easily be 

miss-detected as a traffic light. Overall, it is difficult for 

conventional methods to detect traffic lights with a high 

recognition rate and a low false positive rate. In addition, 

although these methods are designed to detect traffic 

lights, they do not consider using the detection results to 

identify dangerous driving events such as rocket starts and 

ignored red lights. 

We propose using the circle feature along with context 

information around traffic lights to obtain a much lower 

false positive rate than the conventional methods. The 

traffic light recognition results and sensor data of the car 

(speed, acceleration, etc.) are used to detect dangerous 

driving events in our proposed method. 
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2. Proposed Method 

We propose a method to detect dangerous driving 

events such as rocket starts and ignored red lights from 

surveillance video automatically. In the proposed method, 

first, traffic light recognition is performed, and next, the 

speed and acceleration data of the car are used along with 

traffic light recognition results to detect dangerous driving 

events. 

To detect the events, motion information pertaining to 

speed and acceleration that is recorded by a driving 

recorder or obtained by sensors in real-time is used. Color, 

shape, and context features are used to recognize traffic 

lights more accurately. 

Vehicle road tests in both the USA and Japan were 

performed in order to determine the effectiveness of the 

proposed method. Real-time processing recognition 

experiments were done using vehicle camera video 

streams. Surveillance videos taken by driving recorder 

cameras were also used for experiments on traffic light 

recognition and the detection of dangerous driving events. 

2-1 Traffic Light Recognition 

In our method, traffic lights are recognized first, and the 

red and green traffic light recognition results are used to 

detect dangerous driving events. The color of the light is 

recognized by referencing dictionary parameters learned 

from traffic light image samples. (Y, U, V) color space 

features are used for color recognition. 

Then, the candidate area for shape recognition is 

calculated from traffic light image pixels recognized by 

color. Shape recognition is done by using the circle feature 

of the traffic light, and context features around the traffic 

light area are used to reduce false positive recognition. 

Daytime and nighttime scenes are recognized 

automatically from the image by using a support vector 

machine (SVM) learning method. A traffic light 

recognition dictionary is selected and parameters are 

separately set for daytime or nighttime. 

A flow chart of the proposed method is shown in Figure 

5. The algorithm is described in detail in the following 

sections. 

 

 
Fig. 5 Flow chart of proposed traffic light recognition 

and dangerous driving events detection. 

2-1-1 Color Recognition 

In the proposed method, the color space of (Y, U, V) is 

used to detect the color of the traffic light. The color space 

of (R, G, B) is transformed into (Y, U, V) by 
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Image samples of traffic lights are collected to obtain 

the recognition dictionary parameter, and pixels of the 

lighting area are picked up and collected from the traffic 

light images. The collected pixels of the lighting area from 

sample images are transformed into the (Y, U, V) color 

space for learning the dictionary parameters. 
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The traffic light image samples are separated into 

various groups (Japan daytime, Japan nighttime, USA 

daytime, and USA nighttime). Dictionary parameters are 

learned separately for each group by finding the minimum 

and maximum values in the (Y, U, V) color space. 

maxmin YYY <<  (2) 

maxmin UUU <<  (3) 

maxmin VVV <<  (4) 

Dictionary parameters minY , maxY , minU , maxU , 

minV , and maxV  in Equations (2)–(4) are obtained from 

the distribution of the traffic light lighting area pixels by 

finding the minimum and maximum values in the (Y, U, 

V) space. The traffic light color area is recognized by 

using the dictionary parameters. The (Y, U, V) color space 

can separate traffic light colors more effectively than the 

(R, G, B) and (L*, a*, b*) color spaces used by 

conventional methods5-8). Because of saturation and noise, 

the detected color area is smaller than the traffic light 

lighting area. 

2-1-2 Identifying a Candidate Area 

A candidate area is identified for the shape recognition 

from the recognized color areas by means of expansion. If 

one pixel is recognized as a traffic light color, N × N pixels 

around the recognized pixel are picked up from the 

original image. Figure 7 illustrates expanded red traffic 

light candidate areas that were made by picking 7 × 7 

pixels around each recognized traffic light color pixel 

from the original image in Figure 6. The shapes of the 

traffic lights can be recognized easily by the candidate 

areas. 

 
Fig. 6 Example of daytime red traffic light image in 

Japan. 

 
Fig. 7 Example of red traffic light candidate area 

obtained from Fig. 6 by color recognition and 
expansion. 

2-1-3 Traffic Light Shape Recognition 

Shape recognition of the traffic light is performed in the 

candidate areas of Figure 7. The circle features of the 

traffic light are extracted by Hough transform and used for 

the recognition. The circle is expressed by 

222 )()( rbyax =−+− , (5) 

where a and b are the center axis of the circle and r is the 

radius of the circle. 

Hough transform is used to obtain the parameters of (a, 

b, r). Figure 8 shows the circle recognition results by 

Hough transform, with the results indicated by red 

rectangles around the traffic light circles. Figure 9 shows 
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the recognized results of the red traffic light in the original 

image. 

 

 
Fig. 8 Shape recognition results of red traffic light in the 

daytime. 

 
Fig. 9 Recognition results of red traffic lights. 

2-1-4 Context Information for Reducing False 

Positive Rate 

In daytime scenes, false detection frequently occurs 

because of complex backgrounds. For example, colored 

signboards and billboards are easily miss-recognized as 

traffic lights. In nighttime scenes, street lights and vehicle 

tail lamps are easily miss-recognized as traffic lights. 

Figure 9 shows an example in which the tail lamp of a car 

has been miss-recognized as a red traffic light, which is a 

false positive recognition. To reduce the number of false 

detections, context information is used. Specifically, the 

area of the traffic light is used as a feature to reduce false 

detections. Context intensity patterns are also used. 

 

(1) Area of Traffic Light 

The area of a traffic light is used as a feature to 

reduce false positives. The area of traffic light lighting 

is limited to a certain range. When a vehicle is near the 

traffic light, the traffic light area size has a maximum 

value, and when the vehicle is far away, it has a 

minimum value. Area feature parameters are obtained 

from traffic light image samples. The candidate areas in 

Figure 8 are used to obtain these area feature 

parameters. Candidate area size minimum value 

minA  and maximum value maxA  are obtained from 

traffic light image samples. If A , the area size of a 

traffic light candidate area, does not satisfy Equation 

(6), it is a false positive detection. 

maxmin AAA <<  (6) 

For different times and places, different area feature 

parameters are obtained. Different area feature 

parameters are used for daytime, nighttime, USA, and 

Japan scenes. Image samples of a traffic light are 

collected to obtain the area feature parameters specific 

to that scene. 

 

(2) Context Intensity Pattern 

In the proposed method, the context intensity pattern 

around the traffic light area is used to reduce the 

number of false detections. Figure 10 shows an 

example of a daytime red traffic light, where (b) is an 

image sample of a red traffic light and (a) illustrates the 

image parts of (b). The red circle in the rectangle area 

represents the lighting area of the red traffic light. The 

black circle in the rectangle area labeled A is a rectangle 

area at the left side of the red lighting traffic light area. 
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(a)                      (b) 

Fig. 10 Context intensity pattern of daytime red traffic 
light in Japan. 

The rectangle areas labeled A, B, C, and D refer to 

areas around the lighting red traffic light area and have 

the same size as the red lighting area. The average 

intensity of each rectangle area is used as an intensity 

pattern. Figure 10 shows the context intensity pattern 

of a daytime red traffic light in Japan and Figure 11 

shows that of one in nighttime Japan. 

 

 
(a)                     (b) 

Fig. 11 Context intensity pattern of nighttime red traffic 
light in Japan. 

The average intensities IpA, IpB, IpC and IpD of the A, 

B, C, and D areas among the image samples are used as 

parameters of the context area information. In Figure 

10, A is a dark area and B, C, and D are comparatively 

bright areas. In Figure 11, A, B, C, and D are all dark 

areas. 

If a candidate traffic light has a context feature 

pattern matching that of a traffic light, it is a traffic 

light; otherwise, it is a false positive detection. In test 

image of Figure10, average intensities ItA, ItB, ItC and ItD, 

of the A, B, C and D areas are calculated. If average 

intensity differences between parameter data IpI and test 

image data ItI (I = A, B, C, D), are all less than a 

threshold value TavI, the context feature pattern matches 

that of a traffic light. 

In Figure 11, traffic light image of nighttime, red 

light image pixels spread to wider distance than that of 

Figure 10. Positions of A, B, C and D areas are different 

from that of Figure 10. In Figure 11, A, B, C and D 

areas are set at dark areas around red light area. 

Different context intensity patterns are used for 

different times and places (e.g., daytime, nighttime, 

USA, and Japan). 

2-1-5 Day and Night Scene Recognition 

Daytime and nighttime scenes are recognized by an 

input image. The average intensity of the input image is 

used as a feature for recognition. The image is divided into 

blocks, and N by N blocks are made. The number of black 

blocks is used as a recognition feature. A black block is 

defined by the average intensity of the block. If the 

average intensity is lower than a certain threshold, the 

block is a black block. A support vector machine (SVM) 

is used to recognize daytime and nighttime scenes 

automatically. We selected SVM for this task because in 

this case, only a very few data samples are needed to make 

the SVM recognition dictionary. The recognition 

dictionary is obtained by using the daytime and nighttime 

image sample data. 

2-2 Detection of Dangerous Driving Events 

The detection of dangerous driving events is performed 

by using the traffic light recognition results in conjunction 

with speed and acceleration motion information. Rocket 

starts and ignored red lights are detected. 

2-2-1 Rocket Start Event Detection 

When a traffic light changes from red to green and a 

driver suddenly accelerates his/her car, it is considered a 

dangerous driving event called a rocket start. The traffic 

 

A 

D 

B 

C 

 

B 

C 

D A 



 

Ricoh Technical Report No.43 23 FEBRUARY, 2018 

light recognition results and motion information 

pertaining to the vehicle’s acceleration and speed are used 

to detect such events. When a red traffic light is 

recognized and it then changes to green, if the acceleration 

becomes higher than a certain threshold within a short 

period time, it is detected as a rocket start. The rocket start 

level is defined by the time between the time at which the 

traffic light changes to green and the time at which the 

acceleration value increases to more than a threshold 

value. A short time indicates a strong level of rocket start. 

2-2-2 Ignored Red Light Event Detection 

When a traffic light is red, traffic law dictates that the 

driver should stop his/her car. If the driver does not stop, 

it is considered a very dangerous driving event called an 

ignored red light. In the proposed method, this dangerous 

driving event is detected by using a combination of red 

traffic light recognition and motion information pertaining 

to the speed and acceleration of the car. If a red traffic light 

is recognized and the speed of the car is faster than a 

certain threshold, it is the event candidate. It is also the 

event candidate if the speed is not fast but the acceleration 

is higher than a certain threshold. If the car is far from the 

traffic light, it is not considered a dangerous driving event; 

it is only an event candidate. 

To reduce the number of false positive detections, the 

size and position features of the red traffic light in an 

image frame are used. If the car is far away from the red 

traffic light, it is not considered a dangerous driving event. 

If the car is far away, the red light has small size in the 

image, position of the red light is lower from the upper 

edge of the image. Image samples are collected in which 

the size and position of the red traffic lights are used to 

obtain size and position parameters. Candidate events are 

evaluated to determine if they are false positives or not by 

the learned dictionary parameters. When the car is near the 

red traffic light, the size of the traffic light becomes bigger 

and is situated closer to the upper end of the image frame. 

False positives are reduced by using the dictionary 

parameters of size and position from the upper end of the 

image. 

In Japan, there are green direction arrow traffic lights, 

as shown in Figure 12. When the car turns right, if there is 

a direction green arrow sign, as shown in Figure 12 (a), it 

is not a dangerous driving event. When a red traffic light 

is recognized, the green arrow direction light is detected. 

If a red light and a turn right green direction arrow light 

are both detected, and the car is moving straight forward, 

it is recognized as a dangerous driving event, as shown in 

Figure 12 (a). If a forward direction green arrow traffic 

light is on, even if a red traffic light is detected, it is not a 

dangerous event, as shown in Figure 12 (b). The green 

arrow is detected by finding green pixels in a specific area 

next to the red traffic light area. In Figure 12 (a), a green 

arrow is directly under the red traffic light. If green pixels 

are found in this area, it is detected as a green arrow. The 

same green color as a green light is used to detect green 

arrows. 

   

(a)               (b) 

Fig. 12 Red traffic light and green arrow direction traffic 
light. (a) Turn right; (b) Straight forward. 
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3. Experiment Results 

Vehicle road testing experiments were performed in 

both Japan and the USA using a prototype vehicle camera. 

The vehicle camera used in the experiment is shown in 

Figure 13 (a) and a prototype of the vehicle camera 

recognition system is shown in (b). 

 

 
(a) 

 

(b) 

Fig. 13 Prototype for real-time traffic light dangerous 
driving events detection. (a) Vehicle camera;  
(b) Prototype of vehicle camera recognition system. 

A video stream is input from the camera by a controller 

box. Image size is 1280 × 720 pixels. Frame rate is 30 fps. 

Speed data was input from CAN data of the car. 

Acceleration data was input by an acceleration sensor on 

the controller box. The traffic light recognition and the 

dangerous driving events detection algorithm were 

running on the PC of the prototype. The traffic light 

recognition algorithm was evaluated by examining the 

vehicle road testing experimental data, as discussed in the 

next section. 

Dangerous driving events detection was also tested 

using a vehicle road test. Because it is dangerous to create 

such events on purpose, we only tested a few rocket starts 

and ignored red light events. All of the dangerous driving 

events were detected accurately. We mainly evaluated our 

dangerous driving events detection algorithm by driving 

recorder video data. 

3-1 Traffic Light Recognition Evaluation 

Traffic light recognition was evaluated by data taken 

from vehicle road tests performed in Japan and the USA. 

Part of the image frames were used to learn recognition 

dictionary parameters. 

Japan daytime and nighttime and USA daytime data 

were used to learn the recognition dictionary. (In the USA, 

only a daytime vehicle road test was performed.) For the 

Japan daytime data, 60,365 images were used for 

evaluation. An example of the recognition results for a 

Japan daytime red traffic light is shown in Figure 14. 

Table 1 lists the data of the recognition results. For the 

USA daytime data, 45,815 images were used for testing. 

An example of the recognition results for a green traffic 

light is shown in Figure 15. Table 2 lists the data of the 

testing results. For the Japan nighttime data, 8,293 images 

were used for testing. An example of the recognition 

results for the Japan nighttime green traffic light is shown 

in Figure 16. Table 3 lists the data of the testing results. 

 

 
Fig. 14 Example of recognition results for Japan daytime 

red traffic light. 

Table 1 Testing results of daytime Japan traffic light. 

Color Red Green 

Recognition rate (%) 91.1 95.1 

False positive rate (%) 0.04 0.04 
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Fig. 15 Recognition result of USA daytime green traffic 

light. 

Table 2 Testing results of daytime USA traffic light. 

Color Red Green 

Recognition rate (%) 85.7 100 

False positive rate (%) 0.0 0.06 

 

 
Fig. 16 Recognition result of Japan nighttime green 

traffic light. 

Table 3 Testing results of nighttime Japan traffic light. 

Color Red Green 

Recognition rate (%) 90.0 100 

False positive rate (%) 0.64 0.02 

 

The processing time was tested using a PC environment 

consisting of a 3.5 GHz CPU, 15.4 GB of memory, and 

the Windows 7 OS. Processing times are listed in Table 4. 

The real-time processing speed of 30 fps was obtained. 

Table 4 Processing time of traffic light recognition. 

Data Japan 
daytime 

Japan 
nighttime 

USA 
daytime 

Processing 
time (ms) 33.9 23.6 31.0 

3-2 Dangerous Driving Events Detection 
Evaluation 

The driving recorder used to take surveillance videos 

for performing the traffic light recognition and dangerous 

driving event detection experiments is shown in Figure 17. 

The camera of the driving recorder has a 160-degree view 

angle. The image size is 1280 × 720 pixels. Frame rate is 

30 fps. Speed and acceleration data were recorded 

simultaneously by the driving recorder sensors. 

 

 
Fig. 17 Driving recorder used in dangerous driving events 

recognition experiment. 

A total of 68 test cars were used to collect surveillance 

video data, with each car equipped with one driving 

recorder. Videos were recorded in SD memory cards that 

were collected every three weeks. Once the SD cards were 

collected, the surveillance video data were processed to 

obtain dangerous driving events. We collected the SD 

cards three times. A total of 204 SD cards were collected. 

Because of the large amount of video data, it took several 

hours to process one SD card. The result of each detected 

dangerous driving event was recorded on a short video 

that could be checked later. 

We calculated the recognition rates among the 

dangerous driving events detected. A total of 21 rocket 

starts were detected, among which the detection rate was 

about 81%, and 68 ignored red lights were detected, 

among which detection rate was about 34%. Because 

dangerous driving events happen rarely, the number of 

detected events was low. Red traffic light false positive 

recognition sometime caused false positive detection of 

the dangerous driving events, which decreased the overall 

recognition rate. 
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3-2-1 Rocket Starts 

We performed an experiment where, when the traffic 

light color changes from red to green, if the acceleration 

data increases to a value higher than a threshold, it is 

considered a rocket start. The rocket start level is defined 

by the rocket start times in Table 5. A short rocket start 

time means a strong rocket level. An example of the 

detection results for rocket starts is shown in Figure 18. In 

Figure 18 (b), the speed of the car suddenly increased to 

18 km/hour. The acceleration value increased extremely, 

as illustrated by the vertical color bar. 

Table 5 Rocket start level. 

Rocket start level Rocked start time (s) 

1 1.0 

2 2.0 

3 3.0 

4 4.0 

 

 
(a) 
 

 
(b) 

Fig. 18 Rocket start detection results. (a) Recognized red 
traffic light; (b) Rocket start when traffic light 
color changes from red to green and acceleration 
is higher than threshold value. 

3-2-2 Ignored Red Traffic Lights 

The ignored red traffic light dangerous event detection 

experiment was performed using recorded vehicle camera 

surveillance video. An example of the results is shown in 

Figure 19. The traffic light is red, the turn right green 

arrow traffic light is on, and the car speed is 52 km/hour. 

 

 
Fig. 19 Detection results of ignored red traffic light. 

4. Conclusion 

A new method has been developed to detect dangerous 

driving events automatically from the surveillance video 

of a vehicle camera. Events such as rocket starts and 

ignored red lights can be detected. In the method, traffic 

light recognition is made first, and then the speed and 

acceleration data of the car, the traffic light recognition 

results, and multimodal features are used to detect 

dangerous driving events. 

It is difficult for conventional methods to obtain both a 

high recognition rate and a low false positive rate. We 

proposed using color, shape, and context features to 

recognize traffic lights more accurately. 

Vehicle road tests in both the USA and Japan were 

performed in order to determine the effectiveness of the 

proposed method. Real-time processing recognition 

experiments were performed in a car using a vehicle 

camera video stream. Surveillance videos taken by a 

driving recorder camera were also used to perform traffic 

light recognition and dangerous driving events detection 

experiments. 
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A total of 68 test cars equipped with driving recorders 

were used to collect surveillance videos for the 

experiments on the detection of dangerous driving events. 

Dangerous driving events were detected and recorded as 

short videos, which are easy to inspect. Results showed 

that red traffic light false positive recognition sometimes 

caused the false positive detection of dangerous driving 

events, which decreased the overall event detection rate. 

Improvement of the traffic light recognition rate remains 

a future work. 
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