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Data Distribution: Histogram (ODOT)



Data Distribution: Histogram (WSDOT)



Thresholds for Outliers

● Sample Data
○ Based on ODOT & WSDOT data 
○ On November 4-10
○ Detector type: Loop at one place (on three lanes), radar at 

other places
● Three Criteria

○ Volume: number of vehicle by lane within 20 seconds
○ Occupancy: time period the vehicles are detected within 20 

seconds (%)
○ Speed: mile per hour



Data Distribution: Histogram (ALL) - Volume



Data Distribution: Histogram (ALL) - Occupancy



Data Distribution: Histogram (ALL) - Speed



Approximately 6.7k, or 1% can be considered outliers, among the 
total 643k cases

BUT! Outliers do not necessarily mean measurement errors or 
machine malfunction, and non-outliers do not necessarily mean 
that they should be flagged as good.



More Details of Occupancy Outliers

● between 70-100, most cases in 70-75 & 99-100, 
● especially 99-100 should be looked in more details (in other words, two 

groups occ 70-98 and occ 99-100 should be considered as separate 
situations)

Each group may have different reasons



More Details of Volume Outliers

● In outliers, most cases in 15-17, 
● Even in outliers, over 17 cases are extremely high-volume cases (fast enough 

speed AND high enough occupancy are required or measurement error) 



More Details of Speed Outliers

● Speed outliers are primarily between 80 mph and 100 mph
● Some cases have over 100 mph speed but very exceptional



When do outliers occur (outliers by hour)



Outlier (Occupancy >=70, 2544 cases)
● OCC outliers mostly happened in OR, at multiple locations on multiple days and hours
● But Some cases have high occupancy & low speed (congestion), but relatively high volume → Suspicious
● Cases in WA at one location multi-lane (I-5, South, radar) on one day a week (Nov. 5th) 4 pm with low speed and 

low volume → Good



Outlier (Volume >=15, 898 cases)
● Considering the number of sample cases (643k), volume outliers are rare (0.1%)
● In OR, they are highest between 1pm and 3pm at Sandy (2R079) to WB I-84 (loop); 

82nd/Halsey (2R080) to WB I-84 (loop) → may be early rush hour
● In WA, volume outliers tend to increase in the late afternoon and decrease through the 

early morning hours especially between 8 pm and 1 am  midnight (all days, multiple 
places, 270 cases among 513 WA volume outliers): occupancy (16% - 43%) speed (28mph 
- 71 mph)







Outlier (Volume >=80, 3323 cases)
● Speed outliers are mostly measured in OR during a week between 4am – 1pm
● More than 60% speed outliers are measured in OR (Sandy (2R079) to WB I-84, loop)

○ 82nd/Halsey (2R080) to WB I-84 (loop)
○ Russell (2DS150) @ NB&SB I-5 MP302.8 (radar)
○ Russell (2DS150) @ NB I-5 to I-405 MP302.8 (radar)



Beyond the outliers







In WA, among 285k 
cases, the speed of the 
220k cases is 60 mph. 
Many cases of them 
occupancy and volume 
are zero or 1. 



In WA, among 285k cases, the speed of the 220k cases is 60 mph. 
43k cases of them have zero occupancy and zero volume.

speed==60 & occupancy <=1 & volume <=1 & state==“WA” by hour 



WSDOT’s default speed for occupancy under 10

WSDOT
0=< Occupancy <10 
Speed = 60 mph

Occupancy >=10
 7=< Speed =<81



Data Distribution: 2D scatter plot



Data Distribution: 2D scatter plot

Occupancy more than 50% 
(congestion) and speed more 

than 60 mph (suspicious)

Occupancy more than 75% 
(extremely congestion or stop) 

but volume more than 5 
(suspicious)



Data Distribution: 2D scatter plot



Data Distribution: 2D scatter plot



Data Distribution: 2D scatter plot

Occupancy more than 75% 
(extremely congestion or stop) 

but volume more than 5 
(suspicious)



Data Distribution: 2D scatter plot



Data Distribution: 2D scatter plot



Data Distribution: 2D scatter plot



Data Distribution: 2D scatter plot

Occupancy more than 40% and 
volume more than 17 

(suspicious)


