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LOW COST METHOD FOR 

EXTRACTING TRAFFIC DATA 



Objectives of research 

            

              

Develop low  
cost model for 

extracting traffic  
measures from 

video taping 

        

              

Develop 
software 

platform for 
automates 
the work 

        

              

Assess 
accuracy of 

model based 
on  GPS 

referenced  
traffic data  

        



              

            

        

Calibrate and validate 
operational models of 
driving behaviour. 
 
Provide a real world 
context for simulated 
output.  

Need for observational traffic data 



              

            

        

Current source of traffic data 

Most widely distributed algorithm 
provided by the NGSIM program 
administered by the FHWA.  

Basic problem: 
• Highly restricted video taping requirements (angle, height and dist.) 
• Not easily transferable to sites 



Able to detect traffic over 

an extended field of 

vision (with specified set-

up errors).  

A simple transferable 

procedure based on a 

low cost HD Video 

Camera 

Features of data extraction model 
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 Video Taping 
traffic data 

Frame by frame 
extraction 

Geo referencing 
frames from GPS date 

Apply pre-filters to 
reduce noise 

Re-alignment 
of video angle 

Search backgroud 
frame 

Filter frames Vehicle 
identification 

Analysis  of traffic 
date 
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𝑋𝑟𝑒𝑎𝑙 =
𝑋𝑝𝑖𝑥𝑒𝑙𝐴1 + 𝑌𝑝𝑖𝑥𝑒𝑙𝐴2 + 𝐴3
𝑋𝑝𝑖𝑥𝑒𝑙𝐶1 + 𝑌𝑝𝑖𝑥𝑒𝑙𝐶2 + 1

= 𝑚𝑚  

 

𝑌𝑟𝑒𝑎𝑙 =
𝑋𝑝𝑖𝑥𝑒𝑙𝐵1 + 𝑌𝑝𝑖𝑥𝑒𝑙𝐵2 + 𝐵3
𝑋𝑝𝑖𝑥𝑒𝑙𝐶1 + 𝑌𝑝𝑖𝑥𝑒𝑙𝐶2 + 1

= 𝑚𝑚  

 
𝐵 = 𝐴𝑇𝐴 −1 𝐴 𝐶  

(𝑋𝑝𝑖𝑥𝑒𝑙, 𝑌𝑝𝑖𝑥𝑒𝑙) 

(𝑋𝑚𝑚, 𝑌𝑚𝑚) 

( X , Y ) from GPS [B] 
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Rebuilding frames pixel by 
pixel from the original 
frames to obtain a shaper 
view of vehicle position 
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𝑋, 𝑌 =
 𝑥, 𝑦 𝑖
𝐹
𝑖

𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝐹𝑟𝑎𝑚𝑒𝑠
 

Build background 
frame to search for 
moving objects 
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Filtering frames 
with operations 
of opening and 
closing of the 
pixels 
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• Identifying blobs (contiguous pixles) 
• Confimation:   blob = vehicle 
• Tracking vehicle (8 feature errors) 

𝜀 =
𝑥𝑘 − 𝑥𝑖

2

𝑥𝑖
2  

1. Length [mm] 
2. Heigth [mm] 
3. Surfaces [mm2] 
4. Gradient of color [byte] 
5. Number of pixel 
6. Variance of color [byte] 
7. Standard deviation of color [byte] 
8. Deviation on gradient 



              

            

        

              

        Developing program to 
automate video extraction 
algorithm 

Implement software for automates the work 
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Comparing vehicle 
trajectories obtained from 
the video tape with geo-
referenced estimates 
obtained for the same GPS 
instrumented vehicle 

Calibration/Validation this application 
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𝜀𝑋 =
 𝑋𝐺𝑃𝑆 − 𝑋𝑣𝑖𝑑𝑒𝑜

𝑁
= 0,554 𝑚 

𝜀𝑌 =
 𝑌𝐺𝑃𝑆 − 𝑌𝑣𝑖𝑑𝑒𝑜

𝑁
= 0,478 𝑚 
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Extracting 10 vehicle 
trajectories (GPS – video taped) 
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Speed of 10 vehicles observed 

1

2

3

4

5

6

7

8

9

10

vehicle direction 
time GPS speed 

Fot. start Fot. finish 

Video 
extract difference RMSE 

[min] [km/h] [km/h] [km/h] 

1 < 00:06:16 40,97 334 360 41,05 0,09 0,000 

2 >* 00:07:36 31,99 414 447 31,30 0,69 0,000 

3 < 00:09:19 40,08 517 543 40,22 0,14 0,000 

4 > 00:10:24 46,56 578 600 49,34 2,78 0,004 

5 < 00:11:30 48,60 647 669 48,98 0,38 0,000 

6 > 00:12:30 58,65 708 725 60,03 1,38 0,001 

7 < 00:13:40 41,88 778 804 40,22 1,66 0,002 

8 > 00:14:36 49,19 832 853 48,62 0,57 0,000 

9 < 00:15:46 62,90 904 922 58,52 4,38 0,005 

10 > 00:16:33 49,19 949 970 48,68 0,51 0,000 

[%] 3,37 
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Y - video

Example Vehicle 3 
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Example Vehicle 3 
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Example Vehicle 3 
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𝑅𝑀𝑆𝐸 =

 
𝑋𝐺𝑃𝑆 − 𝑋𝑣𝑖𝑑𝑒𝑜

2

𝑋𝐺𝑃𝑆
2

𝑁
 

Example Vehicle 3 

Time 
Estimate RMSE [%] 

X Y D. cum. Speed 

0,911 1,62E-07 4,59E-04 0,000 0,000 

1,911 1,02E-05 7,53E-05 0,000 0,000 

2,911 5,40E-06 4,09E-05 0,000 0,001 

3,911 2,85E-07 1,47E-04 0,000 0,002 

4,911 1,57E-06 3,47E-03 0,000 0,000 

5,911 2,32E-07 5,51E-04 0,000 0,002 

6,911 1,54E-06 9,51E-04 0,000 0,001 

7,911 3,99E-06 1,22E-03 0,000 0,000 

8,911 9,94E-06 7,80E-04 0,000 0,000 

9,911 1,65E-05 6,52E-05 0,000 0,000 

10,911 1,46E-05 4,33E-04 0,000 0,000 

11,911 2,20E-05 1,85E-04 0,000 0,000 

12,911 1,73E-05 1,01E-05 0,000 0,000 

13,911 8,42E-06 2,04E-05 0,000 0,000 

14,911 6,08E-06 4,24E-04 0,000 0,000 

15,911 8,82E-06 1,71E-04 0,000 0,000 

16,911 3,28E-06 2,77E-04 0,000 0,000 

17,911 9,67E-07 5,74E-04 0,000 0,000 

18,911 8,12E-06 4,10E-05 0,001 0,000 

19,911 6,86E-05 2,89E-04 0,020 0,000 

20,911 7,75E-04 1,68E-03 0,002 0,000 

21,911 1,01E-04 1,51E-03 0,000 0,000 

22,911 1,17E-03 2,48E-03 0,010 0,001 

 RMSE 0,99 2,62 3,85 1,92 
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Vehicle 
RMSE [%] 

X Y D. cum. Speed 

2 1,76 3,94 2,48 3,34 

3 0,99 2,62 3,85 1,92 

4 1,51 3,15 2,40 2,10 

5 0,79 2,80 1,58 2,35 

6 0,72 3,58 0,91 2,25 

7 1,63 4,21 2,45 3,24 

8 0,92 5,15 1,39 2,67 

9 1,85 3,92 2,69 1,47 

10 1,16 4,98 1,42 2,35 

max 1,85 5,15 3,85 3,34 

average 1,26 3,82 2,13 2,41 

min 0,72 2,62 0,91 1,47 
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! 
Possible to have a standard 
methodology for large 
areas of video record and 
free geometric constraints 

Conclusions 



Thanks for listening The new application for the vehicle traking 

Sputnik 


