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Using High- Pene t rat ion Prob e  Data to 
Imp rove  Signal Op e rat ions
ITS Te xas  /  Te xITE Joint  Me e t ing 20 24



We help engineering teams 
make  d ata- d riven 
d ec is ions .

Trus te d  By:

We  are  t e am  of sp e c ia lis t s  in m ac hine  le arning, a rt ific ia l int e llige nc e , and  software  
e ngine e ring, with ove r 50  ye ars  of e xp e rie nc e  in d e ve lop ing c ut t ing- e d ge  t ransp ort a t ion 
solut ions  d e s igne d  t o m ake  road ways  c le ane r, c le are r, and  safe r for e ve ryone .
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Presentation Overview
USING HIGH- PENETRATION PROBE DATA TO IMPROVE SIGNAL OPERATIONS

● How p oor q ua lit y d a t a  ne ga t ive ly 
im p ac t s  t ra ffic  s igna l m anage m e nt

● How age nc ie s  c an ge ne ra t e  high q ua lit y 
d a t a  t od ay us ing p rob e  d a t a

● How t o ap p ly high q ua lit y d a t a  t o  s igna l 
op e ra t ions



DASHCAMS
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GPS DEVICES

SMARTPHONES
TIRE PRESSURE SENSORSTELEMATICS DEVICES
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Probe data provides insights into vehicle movements 
and  road  use r e xpe rie nc e

PROBE DATA
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Penetration rates impact the consistency, accuracy, 
la te nc y, and  c ove rage  of p robe  data

PROBE DATA FOR SIGNAL OPERATIONS

- High- p e ne t ra t ion ra te s  me ans  c ons is te nt ly high d ata  
ac c urac y

- Highe r c ove rage

- Lowe r d ata  la te nc y



- Re c e nt ly c ond uc te d  valid at ion b y Ma ric op a  As s oc ia t ion  of 
Gove rnm e nt s  (MAG)

- Comp arison of Flow Plat form d ata  p e ne t ra t ion ra te s  
c omp aring with 4 9  ground  t ru t h  s t ud ie s  ove r 18  m ont hs
d own to 15- minute  granularity.

- Ave ra ge  p e ne t ra t ion  ra t e  of 29 .1%

- St a b le  p e ne t ra t ion  ra t e s  a c ros s  t im e s  of d a y, d a ys  of we e k, 
volum e s . 

- Ave ra ge  R2 va lue  of 0 .9 7

High- Pe ne t rat ion Probe  Data  (HPPD) c an p rovide  re liab le , 
c ont inuous  data  for t raffic  ope rat ions

HIGH- PENETRATION PROBE DATA



Higher penetration means higher accuracy volumes and 
d e lay me asure s

HIGH- PENETRATION PROBE DATA
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Probe data can provide detailed, important insights for 
t raffic  s ignal ope rat ions

PROBE BASED SIGNAL PERFORMANCE MEASURES (PBSPMs )

SIGNAL OPERATIONS ANALYTICS
Arrivals on Green (AOG)

Split Failures

Turning Movement Counts

Green Time

Volume Capacity Ratio

INTERSECTION SAFETY ANALYTICS
Vehicle Speeds

Hard Braking/Acceleration

Pedestrian & Bicycle Risk

Crash & Fatality Rates

CORRIDOR MOBILITY ANALYTICS
Travel Times

Travel Time Reliability

Number of Stops

Control Delay

ENVIRONMENTAL IMPACT 

ANALYTICSVehicle Emissions

Fuel Consumption
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Traffic signal management requires a lot of work
TRAFFIC SIGNAL MANAGEMENT

Analys is  and  Diagnos t ic s Signal Op t imizat ionProac t ive  Monitoring Bene fit - Cos t  Analys is

- Real- Time  Analys is
- His toric al Analys is
- Turning Movement  Counts
- Inte rsec t ion Safe ty Analyt ic s
- Mult i- Modal Analyt ic s

- Timing Plan Op timizat ion
- Time- Space  Diagrams
- Signal Timing Rec ommendat ion
- Signal Pe rformance  Pred ic t ion

- Proac t ive  Corridor Monitoring
- Ale rt ing & Notific at ions
- De tec t ion Health Monitoring
- Corridor Priorit izat ion
- Re port ing

- Mobility Impac t
- Safe ty Impac t
- Ope rat ions  Impac t
- Emiss ions  Impac t
- Ec onomic  Impac t  and  Dollarize d  ROI
- Re port ing



11

Instantly identify signal problems and prioritise corridors
USE CASES

Tod ay, age nc ie s  and  e ngine e ring te ams  are  us ing Ce rb e rus  
to:

1. Proa c t ive ly Id e n t ify  Signa l Op e ra t ions  Is s ue s :

a .Ge ne rate  Daily/We e kly/Monthly a le rt s  and  
not ific at ions

b .Ge ne rate  re al- t ime  inc id e nt  a le rt s

c .Monitor t re nd s

2.Ge ne ra t e  He a lt h  Sc ore s  a nd  Priorit ize  Signa ls

a .Cre ate  c us tom sc oring sys te ms  on- the - fly

b .Alloc ate  re sourc e s  e ffe c t ive ly

3.Priorit is e  Corrid ors  for Re t im ing

Ke y Be ne fit s

- Id e nt ify is sue s  ins tant ly
- Priorit is e  c orrid ors  automat ic ally
- Eliminate  rout ine  mainte nanc e  vis it s

http://www.youtube.com/watch?v=K_62Pywn75g
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Streamline data collection and vehicle turning 
move me nt  c ounts

USE CASES

Ma nua l Count s Pne um a t ic  Tub e s Vid e o  Se ns ors High  Pe ne t ra t ion  Prob e  Da t a

Pedestrian Counts Yes No Yes NO

Vehicle Classification Yes Yes
(but limited accuracy) Yes NO

Total Time for Data 
Collection

On-site presence for multiple 
staff.

3-5 days

Setup, removal, data 
processing.

3-4 days

Setup, removal, data 
processing.

3-4 days

24 hours

Ordering Lead Time 1-2 Weeks 1-3 Weeks 2-8 Weeks 24 hours

Timeframe 2-8 hours 24 -48 hours 24 hours - 1 month 1 Month

Vehicle Count Accuracy 98.5% 90 -95% 84 -98% 9 2- 9 7%

Cost $300 -500 $500 -1,200 $500 -2,000 $75 - 15 0
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Simple, intuitive, comprehensive analytics and 
d iagnos t ic s  p rovide  c omple te  re gional vis ib ility

APPLICATIONS OF DIGITAL TWINS

Tod ay, age nc ie s  and  e ngine e ring te ams  are  us ing Ab ac us  to:

1. Vis ua lize  Da t a  for t he ir Tra ffic  Signa ls

2.Ge ne ra t e  Da t a  for Re p ort ing Purp os e s

a .Easy d ata  e xp ort  op t ions

b .Easy c hart  e xp ort  op t ions

3.Dia gnos e  Signa l Tim ing Is s ue s

a .Cond uc t  d iagnos t ic  analys is

b .Cond uc t  t re nd  analys is

Ke y Be ne fit s

- Eliminate  unne c e ssary fie ld work inc lud ing d rive  te s t s
- Id e nt ify root  c ause s  fas te r
- St re amline  re p ort ing

http://www.youtube.com/watch?v=cKnlZT-KaPQ
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Conduct a rapid before and after analysis of any signal -
re la te d  p roje c t

USE CASES

Tod ay, age nc ie s  and  e ngine e ring te ams  are  us ing Litmus  to:

1. Ge ne ra t e  Be fore - Aft e r Ana lys e s

a .Easy d ata  e xp ort  op t ions

b .Simp le  a t t rib ut ion of c hange s

2.Fine - Tuning Signa l Tim ing Cha nge s

3.Proje c t  Re p ort ing a nd  Gra n t  Fund ing

Ke y Be ne fit s

- Me asure  ROI of s ignal- re la te d  p roje c ts
- Cap ture  more  b uy- in and  se c ure  fund ing
- St re amline  re p ort ing

http://www.youtube.com/watch?v=K4tcQlD68XU


Integrating HPPD and ATSPM data can provide 
c ons is te nt , c ompre he ns ive  data  for s ignal ope rat ions

INTEGRATED SIGNAL PERFORMANCE MEASUREMENT

Detec t ion 
Data

Signal 
Data

Prob e  
Data

ISPM 
Da t a

● Prob e  Da t a : Cap t ure  his t oric a l and  
re a l- t im e  d a t a  d ire c t ly from  ve hic le s .

● ATSPM Da t a : Cap t ure  d a t a  from  
d e t e c t ion d e vic e s  and  c ont rolle r logs .

● NTCIP Da t a : Cap t ure  d a t a  from  
c ont rolle r c onfigura t ions .

ATSPM Da t a

PBSPM Da t a
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Probe data can provide detailed, important insights for 
t raffic  s ignal ope rat ions

PROBE BASED SIGNAL PERFORMANCE MEASURES (PBSPMs )

SIGNAL OPERATIONS ANALYTICS
Arrivals on Green (AOG)

Split Failures

Turning Movement Counts

Green Time

Volume Capacity Ratio

INTERSECTION SAFETY ANALYTICS
Vehicle Speeds

Hard Braking/Acceleration

Pedestrian & Bicycle Risk

Crash & Fatality Rates

CORRIDOR MOBILITY ANALYTICS
Travel Times

Travel Time Reliability

Number of Stops

Control Delay

Phase Terminations

Signal Timings

Red Light Running (RLR)

Dilemma Zone Entry (DZE)

ENVIRONMENTAL IMPACT 

ANALYTICSVehicle Emissions

Fuel Consumption

ASSET HEALTH & MONITORING
Detector Health

Controller Health

Ped Push Button Health

Pedestrian Delay
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- Large s t  d e te c t ion q uality s tud y in the  Unite d  Sta te s  in 
c ollab orat ion with Ut a h  De p a rt m e nt  of Tra ns p ort a t ion
s tud ying 435  d e te c tors .

- Ave rage  ac c urac y of 8 6 .8 %

- Le s s  t ha n  27.8 % we re  ge ne rat ing d ata  ac c urate  to 
gre ate r than 9 0 %.

Detection data is inaccurate, which leads to poor traffic 
s ignal pe rformanc e

USE CASES
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Ba d  De t e c t ion  Im p a c t s  Signa l Cont rolle rs :

- 5 0 % of s igna l op e ra t ion  is s ue s  are  c ause d  b y p oorly 
p e rforming d e te c t ion

Ba d  De t e c t ion  Im p a c t s  Signa l Pe rform a nc e  Me a s ure s :

- Of the  p roac t ive  a le rt s  that  we re  c ap ture d  b y the se  
sys te ms , 4 9 .3% we re  fa ls e  a la rm s .

- Be c ause  of p oor d ata  q uality, the se  sys te ms  m is s e d  
8 3.1% of m a jor is s ue s .

Bad detection means bad performance for all signal 
sys te ms

USE CASES



Instantly identify broken, or inaccurate detection and still 
p rovide  ac c urate  data

USE CASES

Tod ay, age nc ie s  and  e ngine e ring te ams  are  us ing De te c t ion 
He alth to:

1. Proa c t ive ly Monit or De t e c t ion

2.Priorit ize  De t e c t ion  Ma in t e na nc e

3.Me a s ure  a c c ura c y of d e t e c t ion  t e c hnologie s

Ke y Be ne fit s

- Id e nt ify is sue s  ins tant ly
- Priorit is e  mainte nanc e
- Imp rove  d ata  q uality
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●ATSPMs  cap ture  hi- re solut ion d ata  on s ignal and  
d e tec t ion events  at  inte rsec t ions .

● Comb ining p rob e  d ata  with s ignal d ata  enab le s  the  
cap ture  of Red  Light  Running (RLR) and  Dilemma Zone  
Entry (DZE) without  req uiring any hard ware .

● Use  d iagnos t ic  tools  to id ent ify suitab le  c learance  rate s .

Capture Red Light Running (RLR) without requiring any 
hardware  de vic e s

USE CASES



Instantly optimize signalized corridors just using probe 
data

USE CASES

Tod ay, age nc ie s  and  e ngine e ring te ams  are  us ing Op t imus  
to:

1. St re a m line  Signa l Op t im iza t ion  Proc e s s e s

2.Pre d ic t  Signa l Tim ing Cha nge  Im p a c t s

3.Op t im ize  Corrid ors  for Sa fe t y

Ke y Be ne fit s

- Re d uc e  s ignal t iming c os ts  and  t ime
- Imp rove  mob ility and  road way safe ty
- Eliminate  unne c e ssary s ignal t iming p roje c ts

http://www.youtube.com/watch?v=wWLR6XteoPg


At Flow Labs we’re making accessing data and insights 
e as ie r than e ve r for age nc ie s  and  e ngine e ring firms

ACCESSING DATA

Making it  e as ie r than e ve r for age nc ie s  to ac c e ss  
d ata  q uic kly and  afford ab ly:

1. Fle xib le  a nd  Afford a b le  Pric ing

2.Short - Te rm  Da t a  Sub s c rip t ions

3.His t oric a l a nd  Live  Da t a

4 .Ra p id  De p loym e nt

Ge t  in touch!

s a le s @ flowla b s .a i
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Summary
USING HIGH- PENETRATION PROBE DATA TO IMPROVE SIGNAL OPERATIONS

● High- p e ne t ra t ion p rob e  d a t a  is  a  
ne c e ss it y for age nc ie s  t o  e nsure  
c ove rage , ac c urac y, and  re d und anc y.

● Int e gra t e d  d a t a  c an e nsure  t he  highe s t  
q ua lit y of d a t a  for m is s ion- c rit ic a l 
ap p lic a t ions  inc lud ing re a l- t im e  
op e ra t ions .

● Use  ac c ura t e  d igit a l t wins  for d e c is ion 
sup p ort  and  ac c e le ra t e  e ngine e ring 
p rod uc t ivit y.
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J a t is h  Pa t e l | CEO, Flow La b s
jat ish@flowlab s .ai
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