Countermeasures to Detect and Combat Inattention While Driving
Partially Automated Systems
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Introduction Background Experiment

. Objective Problems with highly automated vehicles « ~30-50 participants from ages 18 up
\  Partial automation of | Conditional automation : . . :
" |f*:9‘gd| Souratio i o, ff e Lack of education on how to use autonomous « Designed to encourage inattentiveness to test the displays
- 2 LEVEL 1 . _ if needed. f LEVEL 4 V ehl CI es . . 7 . 1 .
A @ [ Asingcioms G ( O ) * Using behind the scenes “Wizard of Oz" method to run displays
ABS and cruise b - > 4 cons::}c:lied to ‘"" o I " .. . . .
Sy | i s Automated systems could potentially fal - Vigilance article used to determine time between events
Y e o - ATA T 7 s | L evel 3 Automation Attentive Driver « Requirements for takeover are unclear (roughly 5_ minutes be_tween start and first event and total
Rl | N\ .Fu.. Control scenario time of 20 minutes)
ol G deving _ : - in all -:ircumsiuncas.':i
e ' « Baseline vitals taken a few minutes beforehand using the
/A empatica for physiological baseline measures such as
e e\ 2 /4 heartrate.
|y Scenarios Where Automation Fails . . .
| | ~ _ V\i « Scenarios created after accidents where autonomous vehicles
= Problem: Inattention leads to accidents —-O-- )) e Extreme weather conditions failed In reported accidents
" ilj)tlgrt:]c;r:i:oawect attention back with cues when there are faults with = % . Speed traps situations « Test subjects will be given a practice driving scenario, then a
baseline driving test before the display testing scenario.
* Find best cue that shortens time between autonomous driving and | » Closed Roadways | | | | | |
human control Multisensory Cues  During the testing scenario, test subjects will be asked to notify
the proctors when the display cues the driver then the driver will
be prompted to put their hands on the steering wheel
 The test will have the test subjects take over the steering wheel

around 6 times (with 4 cued takeovers and 2 not cued) with 3
steering and 3 petal failures.

Methods Devices Used

« Empatica E4:
_ measures Blood
ScenariOS Examp|e of STISIM Code ST|S|M$20" Voluane Pulse, Skin
Conductance
 To create the scenarios which the _ . Pupil: eye tracking
. : : 12088, 5ign, 7, 1668, 4, @, @
displays will be tested, STISIM drive was and pupil diameter
used - initially apears at 1206
. Either a auditory, tactile, or light display - object will be a sign Example of
will be used to cue the driver to direct ~ /= Stop Sl landscape
_ _ _ - 1888 feet from where it initially appears
their attention back to the steering wheel _ 4 way stop
: : o - B = .5 Road 51 1 is E
e The scenario will test how long it will o7 oS 28l { e '“”H“:"?-'EE”"';1 :
_ - B = Drivers S5ide (1 is opposite side of the road)
take the test subject to react to the
display and the physiological measures
. . Event Parameters:
of pupil diameter and heart rate at the _ _ , _
. L. Parameter 1: | Sign Model Index Number. Model index numbers for the signs are defined in the Model
times of transition. Library Manual o
100 = Specifies a non-standard sign model. Example Of
If 100 is entered, specify the sign model filename and path in Parameter 3. ObStI’UCtiOI’]
. Parameter 2: | Appear Distance (feet or meters). Longitudinal distance that the sign is away from the
ST I S I M D rlve driver when the sign event initially appears. See the SDL Basics — Infroduction for further
information about ways to set the Appear Distance.
. Automatic Intersection Stop Sign Placement: If Parameter 1 is specified for a Stop Sign
° PC based S|mu|at0|’ Model [T_"}, a rllegativg sign [—_} placed in fmn_t of t_hE .-f'-.ppear Distaml:e will place t_hE signs
automatically in the intersection. If no negative sign is used, the sign models will act as
. specified.
° Prog rammed by teXt flle then upload ed If you are using this option, make sure that the stop sign event lines up with the intersection
event, otherwise the signs will be mis-aligned. For example if you have an intersection that
. . : is 1200 feet away, you want the stop sign event to have the same On Distance as the
* Wlde Varlety Of premade scenarios intersection eventyanﬁ:i its Appear Distalt:'n:egtu be -1200 feet away.
* Detailed manual Parameter 3:  Specialty parameters for any signs that require them. If not using a stop sign or non- Example Of
standard sign model, this parameter is ignored.
« Easy to use Stop Sign (Parameter 1 = 7): Crash
1 = Single stop sign in driver's direction
e Variety of models and variations of road 27 Twowayslopin the drivers diecton
= Single stop sign in cross traffic's direction on rig
Future Work
5 = Two way cross traffic stop
i _ i i b = Single stop sign in cross traffic’s direction on left
7 = 4 way stop with a "4-Way" placard underneath the sign
L I m Itatlo n S Of ST I S I I\/I D rlve 8 = 4 way stop with an “All-\WWay” placard underneath the sign
. Non-5tandard Sign Model (If Farameter 1 = 100):
¢ G“tCh When used for over 10000 feet Specifies the file name and path of the sign model that will be displayed.
» Occasional slow lag when loading el eI Example of Box  VTTI has the second phase of this project by developing and
1= Generic European road signs Obstruction refining a Driver Monitoring System (DMS). This will be used to
Su m mary Of Scenarlo Parameter 5: ;i:?ﬂt;:;ﬁﬂad to Display. Specifies if the sign should be displayed on the opposite side of EStImate the Ievel Of atteﬂtlven ess the dr|Ver has When com ple'“ng
0 = Sign displayed on driver's side of road dl’lVIﬂg taSkS that requwe human |hpUt or ta.klng over dflVIﬂg frOm
Scenario time | Distance Experimenter- 1 = Sign displayed on opposite side of road . I
(approximate) | (feet) Event Simulator triggered aUtomatlon Contro .
00000 | 0 [Stan: Surburbi : : Pacameter : | Heading Rotaion Value (degroos) Tis lous you o daplay road s whossfaces s STl =% | | | .
0:01:20 | 4300 [Highway Starts (70 mph) X the other direction. e Later we will combine our efforts with VTTI(Virginia Tech
0:05:10 29000 |Severe Weather (Fog) X . . .
Petal Automation Fail-Signal-Parked Car in Road Transportation Institute) and use all the advancements in an actual
v 1000 LwithFPog : autonomous vehicle and test displays and the DMS.
0:10:08 52700 |Steering Automation Fail- Signal- No Obstruction X Example of Barrel ] ] ]
0:10:25 34970 |5teering Automation Resumes X Timln PrOm tS Ob t p t d The StUdy Wl” be Completed On a tESt traCk Wlth the eXperImenterS
Steering Autkomation Fail- NO SIGNAL -boxes in g p struction . . - . . .
1200 | 71900 |osd . as drivers instead of participants. This event will be open to the
0:14:43 87200 Petal.ﬂ.utnmat?nn Fa?l-Signal-ND Obstruction X ° Deer Sign = start dISpIay genera| pUbIIC and a|SO the media.
0:15:06 89000 |Petal Automation Fail Ends X
0:18:17 107900 |Steering Automation Fail -Signal-Barrels in Road X . Plaln Whlte ReCtangle S'gn: end d|Sp|ay
0:19:26 115000 |Petal Automation Fail-NO SIGNAL- boxes in road X
0:20:45 127100 |End Scenario X
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