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Needs - LOS, Design 

Accurate Counts and Classification 



Needs- Safety and Enforcement 

Accurate Speed 



Needs- Active Traffic Management 

Accuracy and reliability under different conditions 



Needs- Before and After Study 

Portability 



Traits – Ease of Installation and Repair 

Non-Intrusive 



Traits – Year round performance 

Reliability under inclement weather 



Sensor-Smart Sensor HD 

HD Digital Wave Radar 

Individual vehicle detection 

Dual Radar- Speed Source: http://www.wavetronix.com/en/products/smartsensor/hd/features 



Performance- lane logic 

5% Percent count accuracy  
 υάὴὬ speed accuracy 

  



Why US comparison 



Test Site – Lincoln, NE 



Data Collection 

4pm – 7pm on September 13th & 7am – 10am on September 14th   (4713 vehicles) 



Overview 

 

Total number of vehicles 4713 
1725 in lane1 36.6% 

2988 in lane2 63.4% 

Total number of HD sensor records 4756 

Number of miss calls 54  
4 in lane1 7.4% 

50 in lane2 92.6% 

Percentage of miss calls out of total number of 

vehicles 
1.15% 

Number of false calls 97 
36 in lane1 37.1% 

61 in lane2 62.9% 

Percentage of false calls out of total records 2.04% 

Number of true calls 4659 

Percentage of true calls out of total records 97.96% 

ñspeedò missing 10.06% 

ñLengthò missing 0% 

ñLengthò detection failure Around 1% (based on 100 observations) 



Statistical Testing 

ÅProb(Missed Call) [Probit Model] 

ï2 lane headway [ - ve ] 

ïThree vehicles observed length [+ ve] 

ïLength [- ve] 

ïLane 1 [- ve] 

 

 

 



Statistical Testing 

ÅCount (False)/ 5 min 

ïFlow Rate [+ve] 

ïAt 85 % 

ÅHeavy Vehicle [+ve] 

ÅLane two percent [-ve] 

 



Conclusion-US settings 

ÅOverall excellently calibrated for U.S. settings 
1.2% missed call 2% false calls. 

 

ÅSpeed no issue 

ÅLane dependency 

ÅFlow rate dependency 

ÅVehicle type dependency 

 

 



Study site 

Å Rajiv Gandhi salai, Chennai. 

Å One minute data is considered 

Å Classified count, total count and speed is 

considered for the evaluation 

Laser gun 

Snap shot from the video 



Data collection 

Å Fixed video camera and laser 

gun is used to get ground 

truth volume and speed 

respectively 

Å The classification is based on 

vehicle length 

Å Up to 8 classes from the 

sensor 

Å Four classification is used for 

the evaluation 

Å Ground truth data for volume 

is obtained by manual count 

Å Error is quantified in terms of 

MAE and MAPE 
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Time 
Wavetronix Observed MAPE=27.88 

Total volume 



Error in total volume (MAPE) 

Date Period Duration (min) Total volume MAPE % 

04-07-12 Peak 30 1358 24.80 

21-08-12 Peak 30 1138 22.96 

16-10-12 Off-peak 30 1210 17.17 

17-10-12 Peak 30 1360 23.96 

18-10-12 Peak 30 1590 36.34 

31-10-12 Peak 30 1753 27.88 

08-11-12 Off-peak 30 1246 25.98 
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C1(<3.5m) Observed MAE=20.07 
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Time 

Auto 

C2(3.5m-4.0m) Observed MAE=1.87 
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Time 

LMV 

C3(4m-6.8m) Observed MAE=10.10 
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Time 

HMV 

C4(>6.8m) Observed MAE=10.4 



Threshold value Date Total volume 

MAE MAPE % 

TW Auto LMV HMV Total 

2.9m-4.0m-5.5m 24-04-12(off-peak) 1100 16.72 7.06 11.17 12.44 20.04 

3m-3.9m-7m 16-05-12(Peak) 1072 17.37 4.11 14.53 16.74 23.97 

3m-3.9m-6m  28-05-12(peak) 2070 29.52 3.31 10.59 12.69 30.63 

3.3m-4.2m-6.5m 30-05-12(off-peak) 1297 10.45 3.48 8.59 6.55 21.66 

3.5m-4.0m-6.8m 04-06-12(peak) 1957 20.07 1.87 10.10 10.40 30.47 

Error in classified volume 



Error in speed 
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Time (mins) 

Laser Wavetronix MAPE=6.11 % 

Date  Period MAPE %  

25-09-12 off peak 11.02 

26-09-12 off peak 7.99 

22-10-12 peak 5.00 

16-11-12 off peak 6.11 

26-11-12 off peak 6.67 



Conclusion 

ÅClassification based on length is not able to perform well 
under Indian condition 

ÅParallel movement cannot be detected and leads to error 
in count 

ÅIt is due to the heterogeneous traffic condition and 
absence of lane discipline 

ÅSpeed accuracy is relatively better 

ÅEvaluation in ongoing and these are only preliminary 
results 
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