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Indicators of assessing vehicle safety status
under platoon conditions at freeway

Jianan Zhou, Graduate Research Assistant, Department of Civil Engineering, University of Nebraska-Lincoln

Platoon Identification/Type

— Traffic flow direction

Background / Research Objective

ssue on level freeway segment (Interstate 80) in Nebraska: I
. . I sadine Headway
» High truck percentage (higher than 25%) Sl Ml MR N g3 s L s L% f Leading Headway
» Different speed profile .
H F E | C A Median Lane
- The speed of trucks are set to 67 mph, on average. I o e & e S B e N i
- Th f nger cars are 75 mph, on average.
e speed of passenger cars are 75 mph, on average Sl = 5 = T

* Result platoons
- Approximately 85% of vehicles are observed in platoon.
- the degree of freedom to maneuver for drivers are
constrained by other in-platoon venhicles.
- Vehicles in platoons may face unsafe situation.
Goal:
Develop indicators to assess the safety status of vehicles under platoon conditions at level

Lagging Headway

Platoon 2 Platoon 1

Critical Leading Headway = 3s, Critical Lagging Headway = 4s
Vehicles with leading or lagging headways less than or equal to the critical headways (CH) are considered

freeway segment. in a platoon.
- : e Lane Lane
Data Collection Car follow car Iead|r.19 3.0 0 Free flow venhicle (vehicle not in platoon)
Car follow truck leading 8.0 1 Two Passenger car Passenger car
Truck follow car leading 6.0 2 Two Truck Passenger car
The data were Truck follow truck leading 5.0 3 Two Passenger car Truck
collected at 13 sites Car follow car lagging 3.0 g Two Truck Truck
on Intersta_te 80 Car follow truck Iaggi.ng 72y g 8:: Passerlger e Passenger car
between Lincoln and Truck follow car lagging 6.0 7 Ora Truck B
North Platte in Truck follow truck lagging 4.0 8 One _ Truck

western Nebraska.
48,903 vehicles are
observed In total,

Cluster Results / Indicators

iIncluding 14,231 Y —
trucks. !
NTC’s ITS data collection van Virtual speed detectors on video 057
- - 3
Basic Data Information S 06—
pe;
. Growps | Indicators | Notedas 8
Lane lane g -
Vehicle speed speed 2'5 |
Vehicle Characteristics Vehicle length length
Taken-up space space 09—
Vehicle class class | {
Leading vehicle on same lane sd. Is ; \ Y _.%.\ [fiass 5
| Following vehicle on same lane sd. fs 3 Y
Speed Difference for _ _ _ 0.0
Leading vehicle on adjacent lane sd. la |=E - —fF - d-c-f--d---—f-———l—=—=f -, T | I---=-= T -—-—d-—-—L-—-—d--—-Lt - 1 = -
: : : | lage_ speed sdIs sdfs_sdla sdfa_length space class,h. tvoe lh_'§ - D&. hla _hfa gls_gafs__gla_gfa'volume tp ,_pt_,
Following vehicle on adjacent lane sd. fa
Indicators
Headway type h.type . _
Leading vehicle on same lane e *;I'/hle grofups are clustergdbllnto ? glroup% by };-mlzanslo meth10d. . o ) e ek
Headway for Following vehicle on same lane s alues for category variables: 1) lane 0 — shoulder lane, 1 — median lane; 2) class 0 — car, 1 — single truck, 2 —
Lead . . heavy truck; 3) h.type 0 —cc, 1 —ct, 2 —tc, 3 —tt; 4) pt the values are as table above.
eading vehicle on adjacent lane h.la . A . . . . )
. . . If there are significant difference among groups on a given indicator, the indicator could be used for describing the
Following vehicle on adjacent lane h. fa :
Leading vehicle on same lane Is vehicie safety status.
.g . = *The recommended indicators are shown in the red box above.
Following vehicle on same lane g.fs
Gap for . . .
Leading vehicle on adjacent lane g.la
Followin hicle on adi nt lan : Median lane, medium speed, high sd.la, sd.fa, low length,  Keep following preceding vehicle at a safety distance on your
' - Re car or single truck, low h.Is, h.fs, h.la, h.fa, g.ls, g.fs, g.la, lane. Don’t change your lane. Keep alert about drivers behaviors
CTOWIng VENICe on adjacent ane d.1a 1- Red ingle truck, low h.Is, h.fs, h.la, h.fa, g.Is, g.fs, g.la, lane. Don't ch lane. Keep alert about drivers behavi
. Traffic volume volume g.fa, high volume, pt 6 on your adjacent lane.
Traffic Flow . .
Truck percentage tp Shoulder lane, high speed, high sd.ls, sd.fs, sd.la, sd.fa, . . .
low lenath and space. car or sinale truck low h.ls. h.fs Brake down when you are approaching your preceding vehicle.
Platoon Type Platoon type pt 2 - Green J e J ’ N Don’t change your lane. Keep alert about drivers behaviors on
h.la, h.fa, g.ls, g.fs, g.la, g.fa, high volume, low tp, pt :
0157 your adjacent lane.
100% o 8= ——0=0—0—0—0—0-0-0-0-0-0-9 il
95% & = Median lane, low length and space, car or single truck, : :
90% 3 - Light Blue high h.Is, h.fs, g.Is, g.fs, low h.la, h.fa, g.1a, g.fa, low NEEL SRINT SIS O hlghgr Shveldanc o chang_e Supane
: Keep alert about trucks in front of you and on our adjacent lane.
T LV T [ Sy I DUSCI MPRE PORPOY ONEE, [EREE SN NUCEE] SRR SOty Mans WA S ARG B volume, medium tp, pt 0,1, 2, 3
80% Keep following preceding vehicle at a safety distance on your
75% 4 Purole Shoulder lane, low h.ls, h.fs, g.Is, g.fs, high h.la, h.fa, g.1a, lane. You can change your lane when there is no vehicle on
o 70% P g.fa, medium volume, medium tp, pt 5, 7 adjacent lane in your vision field. Keep alert about trucks in front
§° 65% of you and on our adjacent lane.
= 0
S 600/° Low speed, low sd.Is, sd.fs, sd.la, sd.fa, medium to high Keep your speed or higher on your lane. You can change your
c S 5 — Dark Blue length and space, single or heavy truck, medium h.Is, h.fs, lane when there is no vehicle on adjacent lane in your vision field.
2 jg:j’ g.ls, g.fs, h.la, h.fa, g.la, g.fa, high tp, pt 0, 2, 3,4, 7 Keep alert about trucks in front of you and on our adjacent lane.
%‘ 40% 6 - Black Low speed, low sd.Is, sd.fs, sd.la, sd.fa, medium h.Is, h.fs, Approach or keep following preceding vehicle at a safety
§ 35% g.ls, g.fs, h.la, h.fa, g.la, g.fa distance on your lane, don’t change your lane.
&)

30%
25%
20%
15%
10%

5%

Concluding Remarks

1) The recommended indicators for assessing safety status include vehicle speed, length, taken-up space, the

0% , ho=g = 66 70 72 17 speed difference, headway and gap between leading and following vehicles on the same and adjacent lane,
40 42 4 46 48 S50 52 54 56 S8 60 62 64 66 68 770 72 74 76 T8 80 82 84 8 8 90 92 94 96 98 100 and the platoon types that VehiCIGS Impeded in_
Speed (mph) 2) A set of logit models with cluster groups as dependent variable and with indicators above as independent
——Passenger Car  —*—Single Unit Truck —+—Heavy Truck variables could be developed, and then the cluster group to which the vehicle belongs could be predicted, and
_______ 15% of Speed 50% of Speed ------- 85% of Speed the corresponding safety status could be delivered to drivers.
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