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Section |
INTRODUCTION

This test evaluates the ability of a Forward Collision Warning (FCW) system to detect
and alert drivers to potential hazards in the path of the vehicle as specified in the New
Car Assessment Program’s "Forward Collision Warning Confirmation” test procedure,
dated February 2013. Three driving scenarios are utilized to assess this technology. In
the first test, a subject vehicle (SV) approaches a stopped principle other vehicle (POV)
in the same lane of travel. The second test begins with the SV initially following the POV
at the same constant speed. After a short while, the POV stops suddenly. The third test
consists of the SV, traveling at a constant speed, approaching a slower moving POV,
which is also being driven at a constant speed.
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DATA SHEETS



FORWARD COLLISION WARNING
DATA SHEET 1: TEST RESULTS SUMMARY
(Page 1 of 1)

2020 Toyota Corolla LE

VIN: JTDEPRAE1LJ11xXxX

Test Date: 4/20/2020

Forward Collision Warning setting: Far

Test 1 - Subject Vehicle Encounters
Stopped Principal Other Vehicle: Pass

Test 2 - Subject Vehicle Encounters
Decelerating Principal Other Vehicle: Pass

Test 3 - Subject Vehicle Encounters
Slower Principal Other Vehicle: Pass

Overall: Pass

Notes:



FORWARD COLLISION WARNING
DATA SHEET 2: VEHICLE DATA
(Page 1 of 1)

2020 Toyota Corolla LE

TEST VEHICLE INFORMATION

VIN: JTDEPRAE1LJ11XXXX

Body Style: Sedan Color: Black Sand Pearl

Date Received: 4/13/2020 Odometer Reading: 22 mi
DATA FROM VEHICLE'S CERTIFICATON LABEL

Vehicle manufactured by: Toyota Motor Corporation

Date of manufacture: 02/20

Vehicle Type: Passenger Car

DATA FROM TIRE PLACARD

Tires size as stated on Tire Placard: Front: 205/55 R16
Rear: 205/55 R16

Recommended cold tire pressure:  Front: 240 kPa (35 psi)

Rear: 230 kPa (33 psi)

TIRES

Tire manufacturer and model: Dunlop Enasave 01A/S

Front tire specification: 205/55 R16 91H

Rear tire specification: 205/55 R16 91H

Front tire DOT prefix: EU8K 3MMR
Rear tire DOT prefix: EU8K 3MMR



FORWARD COLLISION WARNING
DATA SHEET 3: TEST CONDITIONS
(Page 1 of 2)

2020 Toyota Corolla LE

GENERAL INFORMATION

Test date: 4/20/2020
AMBIENT CONDITIONS

Air temperature: 23.3 C (74 F)
Wind speed: 1.0 m/s (2.3 mph)

X  Wind speed < 10 m/s (22 mph).

X Tests were not performed during periods of inclement weather. This
includes, but is not limited to, rain, snow, hail, fog, smoke, or ash.

X Tests were conducted during daylight hours with good atmospheric visibility
~ (defined as an absence of fog and the ability to see clearly for more than
5000 meters). The tests were not conducted with the vehicle oriented into
the sun during very low sun angle conditions, where the sun is oriented 15
degrees or less from horizontal, and camera “washout” or system
inoperability results.

VEHICLE PREPARATION

Verify the following:

All non-consumable fluids at 100% capacity: X

Fuel tank is full: X

Tire pressures are set to manufacturer's X
recommended cold tire pressure:

Front: 240 kPa (35 psi)

Rear: 230 kPa (33 psi)




FORWARD COLLISION WARNING
DATA SHEET 3: TEST CONDITIONS
(Page 2 of 2)

2020 Toyota Corolla LE

WEIGHT
Weight of vehicle as tested including driver and instrumentation:

Left Front: 447.7 kg (987 Ib) Right Front: 420.9 kg (928 Ib)

Left Rear: 299.8 kq (661 Ib) Right Rear: 294.4 kg (649 Ib)

Total: 1462.8 kg (3225 Ib)




FORWARD COLLISION WARNING
DATA SHEET 4: FORWARD COLLISION WARNING SYSTEM OPERATION
(Page 1 of 3)
2020 Toyota Corolla LE

Name of the FCW option, option package, etc.:

Pre-Collision System (PCS) as part of Toyota Safety Sense 2.0 (TSS 2.0)

Forward Collision Warning Setting used in test: Far
Type and location of sensors the system uses:

Millimeter wave Radar located behind the front emblem (or grille) and mono
camera located behind the windshield near the rearview mirror.

How is the Forward Collision Warning presented X  Warning light
to the driver? =
X Buzzer or audible alarm
(Check all that apply) ——

Vibration

Other

Describe the method by which the driver is alerted. For example, if the warning is a
light, where is it located, its color, size, words or symbol, does it flash on and off,
etc. If it is a sound, describe if it is a constant beep or a repeated beep. Ifitis a
vibration, describe where it is felt (e.g., pedals, steering wheel), the dominant
frequency (and possibly magnitude), the type of warning (light, audible, vibration,
or combination), etc.

When the system determines that the possibility of a frontal collision is high, a
buzzer will sound, and a warning message will be displayed on the multi-
information display. The visual alert is presented in the display area adjacent
to the speedometer and displays BRAKE! In white on a red background.

The auditory alert is presented as a pulsed tone of 2389 Hz pulsed at
approximately five times per second.




FORWARD COLLISION WARNING
DATA SHEET 4: FORWARD COLLISION WARNING SYSTEM OPERATION
(Page 2 of 3)
2020 Toyota Corolla LE

Is the vehicle equipped with a switch whose purpose is to render X Yes
FCW inoperable?
No

If yes, please provide a full description including the switch location and method of
operation, any associated instrument panel indicator, etc.
Buttons on the left side of the steering wheel are used to interact with the system
menus. The hierarchy is:

Settings
Vehicle
PCS (Pre-Collision System) - Select "On" or "Off"
See Appendix A, Figures A13 and Al4, also Appendix B, Pages B-20 and B-21.

Is the vehicle equipped with a control whose purpose is to adjust the X Yes
range setting or otherwise influence the operation of FCW? \
o}

If yes, please provide a full description.
Buttons on the left side of the steering wheel are used to interact with the system
menus (Appendix A, Figure A14). The hierarchy is:

Settings
Vehicle
PCS (Pre-Collision System)
Adjust alert timing - Select "Near", "Middle" or "Far"
See Appendix A, Figures A13 and Al4, also Appendix B, Pages B-14 and B-15.




FORWARD COLLISION WARNING
DATA SHEET 4: FORWARD COLLISION WARNING SYSTEM OPERATION
(Page 3 of 3)
2020 Toyota Corolla LE

Are there other driving modes or conditions that render FCW X Yes

inoperable or reduce its effectiveness?
No

If yes, please provide a full description.

Limitations of the system are described in the Owner's Manual, pages 188 and
189 shown in Appendix B, Pages B-13 and B-14.

Notes:
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TEST PROCEDURES

A. Test Procedure Overview

Three test procedures were used, as follows:
Test 1. Subject Vehicle (SV) Encounters Stopped Principal Other Vehicle (POV)
Test 2. Subject Vehicle Encounters Decelerating Principal Other Vehicle
Test 3. Subject Vehicle Encounters Slower Principal Other Vehicle

With the exception of trials associated with Test 1, all trials were performed with SV and
POV automatic transmissions in “Drive” or with manual transmissions in the highest
gear capable of sustaining the desired test speed. Manual transmission clutches
remained engaged during all maneuvers. Except for Test 2, the brake lights of the POV
were not illuminated.

In order to pass the test, if the FCW system provides a warning timing adjustment for
the driver, at least one setting must meet the criterion of the test procedure. Therefore, if
the vehicle was equipped with a warning timing adjustment, only the most
“conservative” (earliest warning) setting was tested.

An overview of each of the test procedures follows.

1. TEST 1 - SUBJECT VEHICLE ENCOUNTERS STOPPED PRINCIPAL OTHER
VEHICLE ON A STRAIGHT ROAD

This test evaluates the ability of the FCW function to detect a stopped lead vehicle, as
depicted in Figure 1.

Stopped POV
Figure 1. Depiction of Test 1
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a. Alert Criteria

In order to pass the test, the FCW alert must be issued when the time-to-collision (TTC)
is at least 2.1 seconds. The TTC for this test was calculated by considering the speeds
of the SV and the POV at the time of the FCW alert (i.e., when the SV and POV speeds
are nominally equal to 45 and 0 mph (72.4 and 0 km/h), respectively).

b. Procedure

The POV was parked in the center of a travel lane, with its longitudinal axis oriented
parallel to the roadway edge and facing the same direction as the SV so that the SV
approaches the rear of the POV.

The SV was driven at a nominal speed of 45 mph (72.4 km/h) in the center of the lane
of travel, toward the parked POV. The test began when the SV was 492 ft (150 m) from
the POV and ended when either of the following occurred:

e The required FCW alert occurred.

e The TTC to the POV fell to less than 90% of the minimum allowable range (i.e.,
TTC = 1.9 sec) for the onset of the required FCW alert.

The SV driver then steered and/or braked to keep the SV from striking the POV.
For an individual test trial to be valid, the following was required throughout the test:

e The SV vehicle speed could not deviate from the nominal speed by more than
1.0 mph (1.6 km/h) for a period of three seconds prior to (1) the required FCW
alert or (2) before the range fell to less than 90% of the minimum allowable range
for onset of the required FCW alert.

e The SV driver could not apply any force to the brake pedal before (1) the
required FCW alert occurred or (2) the range fell to less than 90% of the
minimum allowable range for onset of the required FCW alert.

e The lateral distance between the centerline of the SV, relative to the centerline of
the POV, in road coordinates, could not exceed 2.0 ft (0.6 m).

e The yaw rate of the SV could not exceed +1 deg/sec during the test.

Nominally, the Test 1 series was comprised of seven individual trials. The FCW system
must satisfy the TTC alert criteria for at least five of the seven test trials.
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2. TEST 2 — SUBJECT VEHICLE ENCOUNTERS DECELERATING PRINCIPAL
OTHER VEHICLE

The SV in this test initially followed the POV at a constant time gap and then the POV
suddenly decelerated, as depicted in Figure 2. The test evaluates the ability of the FCW
to recognize a decelerating lead vehicle and to issue an alert to SV driver in a timely
manner.

L — . — Veoy = Vo, fort<t*

Veow < Vg fort>t*

Figure 2. Depiction of Test 2

a. Alert Criteria

In order to pass the test, the FCW alert must be issued when TTC is at least 2.4
seconds. The TTC for this test, a prediction of the time it would take for the SV to collide
with the POV, was calculated by considering three factors at the time of the FCW alert:
(1) the speed of the SV, (2) the speed of the POV, and (3) the deceleration of the POV".

b. Procedure

Test 2 began with the SV and the POV traveling on a straight, flat road at a constant
speed of 45.0 mph (72.4 km/h), in the center of the lane of travel. The headway from the
SV to the POV was nominally maintained at 98.4 ft (30 m) until the POV braking was
initiated.

The test began approximately 7 seconds before the driver of the POV started a braking
maneuver in which the POV brakes were rapidly applied and modulated such that a
constant deceleration of 0.3 g was achieved within 1.5 seconds after braking is initiated.
The test ended when either of the following conditions was satisfied:

e The required FCW alert occurred.

e The TTC to the POV fell to less than 90% of the minimum allowable range (i.e.,
TTC = 2.2 sec) for the onset of the required FCW alert.

The SV driver then steered and/or braked to keep the SV from striking the POV.

7o simplify calculation of the TTC for Test 2, the deceleration of the POV is assumed to remain constant from the time of the FCW
alert until the POV comes to a stop (i.e., a “constant” rate of slowing is assumed).
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For an individual test trial to be valid, the following was required throughout the test:

e The initial POV vehicle speed could not deviate from the nominal speed by more
than 1.0 mph (1.6 km/h) for a period of 3 seconds prior to the initiation of POV
braking.

e The speed of the SV could not deviate from the nominal speed by more than 1.0
mph (1.6 km/h) for a period of 3 seconds prior to (1) the required FCW alert or (2)
before the range fell to less than 90% of the minimum allowable range for onset
of the required FCW alert.

e The lateral distance between the centerline of the SV, relative to the centerline of
the POV, in road coordinates, could not exceed 2.0 ft (0.6 m).

e The yaw rates of the SV and POV could not exceed +1 deg/sec during the test.

e The POV deceleration level was nominally required to be 0.3 g within 1.5
seconds after initiation of POV braking. The acceptable error magnitude of the
POV deceleration was +0.03g, measured at the time the FCW alert first occurred.
An initial overshoot beyond the deceleration target was acceptable, however the
first local deceleration peak observed during an individual trial could not exceed
0.375 g for more than 50 ms. Additionally, the deceleration could not exceed 0.33
g over a period defined from 500 ms after the first local deceleration peak occurs,
to the time when the FCW alert first occurred.

e The tolerance for the headway from the SV to the POV was +8.2 ft (£2.5 m),
measured at two instants in time: (1) three seconds prior to the time the POV
brake application was initiated and (2) at the time the POV brake application was
initiated.

e SV driver could not apply any force to the brake pedal before (1) the required
FCW alert occurred or (2) the range fell to less than 90% of the minimum
allowable range for onset of the required FCW alert.

Nominally, the Test 2 series was comprised of seven individual trials. The FCW system
must satisfy the TTC alert criteria for at least five of the seven test trials.

3. TEST 3 — SUBJECT VEHICLE ENCOUNTERS SLOWER PRINCIPAL OTHER
VEHICLE

This test examines the ability of the FCW system to recognize a slower lead vehicle
being driven with a constant speed and to issue a timely alert. As depicted in Figure 3,
the scenario was conducted with a closing speed equal to 25.0 mph (40.2 km/h).
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Figure 3. Depiction of Test 3

a. Alert Criteria

In order to pass the test, the FCW alert must be issued when TTC is at least 2.0
seconds. The TTC for this test, a prediction of the time it would take for the SV to collide
with the POV, was calculated by considering the speeds of the SV and POV at the time
of the FCW alert.

b. Procedure
Throughout the test, the POV was driven at a constant 20.0 mph (32.2 km/h) in the
center of the lane of travel.

The SV was driven at 45.0 mph (72.4 km/h), in the center lane of travel, toward the
slow-moving POV.

The test began when the headway from the SV to the POV was 329 ft (100 m) and
ended when either of the following occurred:
e The required FCW alert occurred.

e The TTC to the POV fell to less than 90% of the minimum allowable range (i.e.,
TT = 1.8 sec) for the onset of the required FCW alert.

The SV driver then steered and/or braked to keep the SV from striking the POV.
For an individual test trial to be valid, the following was required throughout the test:

e The SV vehicle speed could not deviate from the nominal speed by more than
1.0 mph (1.6 km/h) for a period of 3 seconds prior to (1) the required FCW alert
or (2) before the range fell to less than 90% of the minimum allowable range for
onset of the required FCW alert.

e Speed of the POV could not deviate from the nominal speed by more than 1.0
mph (1.6 km/h) during the test.

e The lateral distance between the centerline of the SV, relative to the centerline of
the POV, in road coordinates, could not exceed 2.0 ft (0.6 m).

e The yaw rates of the SV and POV could not exceed +1 deg/sec during the test.

e SV driver could not apply any force to the brake pedal before (1) the required
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FCW alert occurred or (2) before the range fell to less than 90% of the minimum
allowable range for onset of the required FCW alert.

Nominally, the Test 3 series was comprised of seven individual trials. The FCW system
must satisfy the TTC alert criteria for at least five of the seven test trials.

B. Principal Other Vehicle

The vehicle used as the Principal Other Vehicle (POV) was a 2006 Acura RL. This
satisfied the test requirement that the POV be a mid-size sedan. The vehicle had a rear
license plate in order to provide a suitable representative radar profile. Vehicle loading
consisted of the driver plus equipment and instrumentation.

C. Automatic Braking System

The POV was equipped with an automatic braking system, which was used in Test 2.
The braking system consisted of the following components:

e High pressure nitrogen bottle, strapped to the front passenger seat, with
regulator and pressure gauges

¢ Pneumatic piston-type actuator, with solenoid valve

e “Pickle” switch to activate brakes
D. Instrumentation

Table 1 lists the sensors, signal conditioning, and data acquisition equipment used for
these tests.
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Table 1. Test Instrumentation and Equipment

Accuracy, Other

Calibration Dates

Type Output Range Primary Specs Mfr, Model Serial Number Il_)a:js;
Tire Pressure Vehicle Tire 0-100 psi < 1% error between 20 By: DRI
Gauge Pressure 0-690 kPa and Omega DPG8001 17042707002 Date: 7/3/2019
g Due: 7/3/2020
Vehicle Total, 2200 Ib/olatform By: DRI
Platform Scales Wheel, and Axle P 0.5% of applied load Intercomp SWI 1110M206352 Date: 1/6/2020
5338 N/ .
Load Due: 1/6/2021
Latitude: +90 deg |y 117 ontal Position: +1 | Trimble GPS
Differential Global Longitude: +180 deg cm Receiver
. Position, Velocity Altitude: 0-18 km . . ’ . 00440100989 NA
Positioning System o Vertical Position: £2 cm | 5700 (base station
Velocity: 0-1000 o . ;
Velocity: 0.05 km/h and in-vehicle)
knots
By: Oxford
Position; Technical Solutions
Longitudinal,
Lateral, and Vertical Date: 5/3/2019
Accels; Accels + 10g, Accels .01g, Angular 958
Multi-Axis Inertial | -ateral, Longitudinal | Angular Rate £100 | " 55 deg/s, Angle . Due: 5/3/2021
, and Vertical deg/s, Angle >45 ; Oxford Inertial +
Sensing System e : 0.05 deg, Velocity 0.1
Velocities; deg, Velocity >200 km/h
Roll, Pitch, Yaw km/h m
o Date: 9/16/2019
Rates;
Roll, Pitch, Yaw 2182 Due: 9/16/2021
Angles
Real-Time Lateral Lane Dist: Lateral Distance to
. 30 m Lane Marking: £2 cm
Calculation of . 4
” Distance and Lateral Lane Lateral Velocity to Lane .
Position and Velocity to lane Velocity: £20 m/sec Marking: £0.02m/sec Oxford Technical
Velocity Relative to y Y- * g x. Solutions (OXTS), 97 NA

Lane Markings
(LDW) and POV
(FCW)

markings (LDW) and
POV (FCW)

Longitudinal Range
to POV: £200 m
Longitudinal Range
Rate: +50 m/sec

Longitudinal Range: £3
cm

Longitudinal Range
Rate: +0.02 m/sec

RT-Range
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Table 1. Test Instrumentation and Equipment (continued)

Accuracy, Other Calibration Dates
Type Output Range - 4 Mfr, Model Serial Number Last
Primary Specs Due
Sound Frequency . o . .
Microphone (to measure time at Response: ?'Eﬂil'atﬁng:e' 64 dB, Q_Llj_glé)éTechnlca NA NA
auditory alert) 80 Hz — 20 kHz
Light intensity . DRI designed and
Light Sensor (to measure time at Spectral Bandwidth: Rise time < 10 msec developed Light NA NA
) 440-800 nm
visual alert) Sensor
Acceleration Silicon Designs
Accelerometer (to measure time at 159 < 3% of full range gns, NA NA
. 2210-005
haptic alert)
+.0020 in.
Coordinate . . +.051 mm By: DRI
Measurement lSnesr;[:aarLSC?gsrlg%ates 8:2 2 m (Single point Ei;?oﬁrm’ ge%%'g 5-08- Date: 1/6/2020
Machine y ) articulation accuracy) Due: 1/6/2021
Type Description Mfr, Model Serial Number

Data Acquisition
System

Data acquisition is achieved using a dSPACE MicroAutoBox Il. Data
from the Oxford IMU, including Longitudinal, Lateral, and Vertical
Acceleration, Roll, Yaw, and Pitch Rate, Forward and Lateral Velocity,
Roll and Pitch Angle are sent over Ethernet to the MicroAutoBox. The
Oxford IMUs are calibrated per the manufacturer’'s recommended
schedule (listed above).

dSPACE Micro-Autobox Il 1401/1513

Base Board

549068

I/0 Board

588523

17




For systems that implement audible or haptic alerts, part of the pre-test instrumentation
verification process is to determine the tonal frequency of the audible warning or the
vibration frequency of the tactile warning through use of the PSD (Power Spectral
Density) function in Matlab. This is accomplished in order to identify the center
frequency around which a band-pass filter is applied to subsequent audible or tactile
warning data so that the beginning of such warnings can be programmatically
determined. The band-pass filter used for these warning signal types is a phaseless,
forward-reverse pass, elliptical (Cauer) digital filter, with filter parameters as listed in
Table 2.

Table 2. Audible and Tactile Warning Filter Parameters

Warning Ao Peak-to- LA Passband
Type SIEET Peak Ripple i S0 Frequency Range
Attenuation
. Identified Center
th
Audible 5 3 dB 60 dB Frequency + 5%
. Identified Center
th
Tactile 5 3dB 60 dB Frequency + 20%

18
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Figure A1. Front View of Subject Vehicle
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Figure A2. Rear View of Subject Vehicle
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Let's Go Places
pesc.  COROLLA LE
VIN: JTDEPRAE1LJ11

YR/MDL: 2020/1852C
CLR BLACK SAND PEARL/FB20 {0208/20)
FINAL ASSEMBELY POINT:  TOYOTA, AICHI, JAPAN

Overall Vehicle Score *****

Bazed on the combined rnmca ol frontal, side and rolio
Should ONLY be compared 1o olher vehicies of similar 34 !: and weight.

GOVERNMENT 5-STAR SAFETY RATINGS

STANDARD EQUIPMENT

MECHANICAL & PERFORMANCE
- 1.8L 4cyl DOHC 18-Valve Englne
with Valvematic Technology, CVT
= 16-in. Wide Vent Stesl W'J\QQl!
And P205/55R16 Tires
- Froat & Rear Disc Brakes
SAFETY & CONVENIENCE
- Toyota Safety Sensae 2.0: Pre-Collision
Sys wiPedestrian Detection, Full-Spesd
Range Dynamic Radar Crulse Control, Lans
Departure Alert wiSteering Assist,
Lane Tracing Assist, Automatic High
Heams, Road Sign Asaist
- Elagirolc Parking Brake (EPB)
= Star Safety System: \'SC, TRAC, ABS,
lect Brake-:orce Distribution, Brake
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Frontal Driver & A
Crash

njury in a frontal impd
Should ONLY be pared 1o cther venl..lrz of similar size and welght.

- Remote Keyless Entry System
« Integrated Backup Camers
- Fr & Rr Pwr Windows w/1-tch auto up/down
EXTERIOR
- Black Front Grille wiSport Meah Insert
- BI-LED Headiights with DRLs

C Passenger +r % *¥
*
*

- LED tall and stoplights

- Color-Keyed Heated Power Outside Mirrors.

- Color-Keyed Roof-Mritd Shark-Fin Antenna

INTERIOR

- Fabric B-Wey Adjustable Driver seat,
4.Way Adjustabils me Passenger seat

Side Front seat * A &K
Crash Rear seat iAok
Based on the risk of injury in a side impact.

Rollover i A A

Sasnd on the risk of rollover in a single.vehicle crash

- Audio, 8 Touch Scree

B Speakars, HandsFrau Blustooth,

USB Medla Port, 1 USB Charge Port

Siri Eyes Free, Apple CarPlay Compatible

= : - G40 split fold-down rear seat
Star ratings range from 1 to 5 stars (3 % 7 % %) with 5 being the highest. RIS RN

Source: National Highway Traffic Safety Administration (NHTSA)

wwwi.safercar.gov or 1-888-327-4236
EPA

por ruel Economy and Environment

Fuel Economy

= MPG
33 .-

sombined city /Ty ity highway

3.0 galions par 100 miles

ol
= Auto Climate Control w/ Push a:"':mns
***Full Tank of Gas"**

Gasoline Vehicle

You SAVE

$ 1,250

in fuel costs

over 5 years
compared to the
average new vehicle.

Annual fuet COST

Fuel Economy & Greenhouse Gas Rating (s wi)

$1250

fueleconomy.gov

Calculate personalized estimates and

min T sl s
b e
St n

MANUFACTURER'S SUGGESTED RETAIL PRICE  $20,050.00
OPTIONAL EQUIPMENT

FE 50 State Emissions

CF. | Carpet Mal Package

249 .00
D5, Door Edge Guards 125,00
EF. Rear Bumper Protector 79.00

DELIVERY PROCESSING AND HANDLING FEE

955.00
Smog Rating (ke ot
10 S
Ograms por b [(wakgsps orky) Proceg o
St TOTAL 521,458.00
Tra biwwr w39, Byeer #0000 mals pomrmrirein
S e e e T S

B
Lan

Ak dasiertee duials.

el peca iachutes manutuciure
. statn 4nd jecul loms 4ot ¢
mafacturas's supjested Frt

re-duitvery varvice Gwliss,
it gt msabiod opeiees

i covem neemal factery Scheduled maiersasce | rs o 33,558 miden,
e IR T ey aret s Fol oty ehles Brce of ke waniers o nuaiiivg buyers

i

Figure A3. Window Sticker (Monroney Label)
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Figure A4. Vehicle Certification Label
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TIRE AND LOADING INFORMATION
SEATING CAPACITY : TOTAL 5

NOMBRE DE PLACES:TOTALS |
AVANT 2: ARRIERE 3

FRONT 2:REAR 3

RENSEIGNEMENTS SUR LES PNEUS ET LE CHARGEMENT

The combined weight of occupants and Le poids total des occupants et du chargement ne
cargo should never exceed 375 kg or 825 lbs.  doit jamais dépasser 375 kg ou 825 Ib.

TIRE

SIZE

COLD TIRE PRESSURE

PNEU

DIMENSIONS

PRESSION DES
PNEUS A FROID

FRONT

205/55R16

240kPa, 35PS

AVANT

205/55R16

240kPa, 35PS

REAR

205/55R16

230kPa, 33PSI

ARRIERE

205/55R16

230kPa, 33PS|

IO (SPARE

T125/70D17

420kPa, 60PS|

DE SECOURS

T125/70D17

420kPa, 60PSI

Figure A5. Tire Placard
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Figure A6. Front View of Principal Other Vehicle
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Figure A7. Rear View of Principal Other Vehicle

A-9
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Figure A8. DGPS, Inertial Measurement Unit, and MicroAutoBox Installed in Subject Vehicle
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Figure A9. Sensor for Detecting Visual Alerts
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Figure A10. Sensor for Detecting Auditory Alerts
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Figure A11. Computer Installed in Subject Vehicle
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Figure A12. Brake Actuation System Installed in Principal Other Vehicle
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ON
ON
VehicleSettings

L Settings

Figure A13. System Setting Menus

A-15




Figure A14. Controls for Changing System Setup Parameters
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Figure A15. Visual Alert
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APPENDIX B

Excerpts from Owner’'s Manual
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14 Pictorial index

Hinstrument panel

ARl [(CF | ONS————————————————— |, ; L P
Starting the engine/changing the pcusitions'1 P i I 4
Starting the engine/changing the modes >........................... P.148

Emergency stop of the engine ........c.ccoceviniiiicciiciiiecenn, P.472
When the engine will not start.............occoeeeiiiiis P.511
Warning MeSSAQ0ES ........vvveeiiieciiiieeee et ee e e P.490
Shift lever... - ..P.153, 155, 160
Changing the shift posmon ................................... P.153, 155, 160
Precautions for toWing .........cccceeeeeeiiieeiie e P.475

When the shift lever does not move™............ccccooevvenrn..... P.154

[C] Meters .. ..P.77, 81
Readlng the metersladjustlng the instrument panel Ilght P.77, 81
Warning lights/indicator lights ..........cccocvviiiiiiiiiiiicee P.72
When a warning light turns on ...........ccocoveeeiiiiiiieeceee P.481

Multi-information display ........ccccccecvimriissiccinesicssssnnseescannns. P.86
(D]
DISPIAY . P.86

COROLLA_U
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73

2-1. Instrument cluster

» 7-inch display (when digital speedometer is displayed)

IWarning lights

Malfunction indicator

Warning lights inform the driver
of malfunctions in the indicated
vehicle’s systems.

BRAKE Brake system warning

. *q
(USA) light ' (-P.481)

Brake system warning

(Red) light ! (»P.481)
(Canada)

(Yellow)

Brake system warning
light! (->P.481)

High coolant temperature
warning light 2 (-P.481)
Charging system warning
light! (-P.482)

Low engine oil pressure
warning light? (—P.482)
Malfunction indicator
lamp ' (-P.482)

(USA)

COROLLA_U

1
(Canada) lamp ' (—P.482)

SRS warning light '

S (5P.482)

F:18 ABS warning light™

(USA) (—P.483)
() ABS warning light '
(Canada) (—P.483)
Brake Override System
warning light/Drive-Start
Control warning light 2
(—P.483)
Electric power steering
system warning light ™
(Red) (—P.484)

Electric power steering
system warning Iight*1
(Yellow) (—P.484)

m Low fuel level warning

light (->P.484)

Driver’s and front passen-
f,‘ ger’s seat belt reminder
M |ight (—P.484)

B-3
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74 2-1. Instrument cluster

Rear passengers’
seat belt reminder
Ilghts (—>P.485)
Tire pressure warning
(_!_) light™ (if equipped)
(—P.485)
LTA indicator (if equipped)
: @ (—P.485)
: LDA indicator (if equipped)

(Orange) —b 485)

»

= ey |

53l PCS warning light !

(Flashes (_,p 486)
or illumi-

nates)

Slip indicator ' (—P.486)

PARK Parking brake indicator

(Flashes) (—P.486)
(USA)

Parking brake indicator

(Flashes) (—P.486)
(Canada)
Brake hold operated indi-
LY cator ! (if equipped)
(Flashes) (—P.487)
iMT
(Orange)
":These lights come on when the
engine switch is turned to ON to
indicate that a system check is
being performed. They will turn
off after the engine is started, or
after a few seconds. There may
be a malfunction in a system if
the lights do not come on, or turn

off. Have the vehicle inspected
by your Toyota dealer.

iMT indicator " (if
equipped) (—P.487)

"2:This light illuminates on the
multi-information display.

COROLLA_U

A\ WARNING

mif a safety system warning
light does not come on

Should a safety system light such
as the ABS and SRS warning light
not come on when you start the
engine, this could mean that
these systems are not available to
help protect you in an accident,
which could result in death or seri-
ous injury. Have the vehicle
inspected by your Toyota dealer
immediately if this occurs.

Ilndicators

The indicators inform the driver
of the operating state of the
vehicle’s various systems.

Turn signal indicator
m (—P.162)

Headlight indicator

(—P.170)
(u SA

Tail light indicator

(—P.170)
(Canada)

Headlight high beam indi-
@ cator (»P.172)
— Automatic High Beam
indicator (—P.173)
.\5 PCS warning light 1 2
(—P.189)

z Cruise control indicator
(—P.213, 223)
Dynamic radar cruise con-

8l trol indicator (—»P.213,
ok
Cruise control “SET” indi-
cator (—-P.213, 223)
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2-1. Instrument cluster 77

Gauges and meters (4.2-inch display)

IMeter display

B Locations of gauges and meters

The units of measure may differ depending on the intended destination of
the vehicle.

[A] Tachometer
Displays the engine speed in revolutions per minute
Speedometer

Outside temperature

Displays the outside temperature within the range of -40°F (-40°C) to 122°F
(50°C)

[D] Clock (—P.79)

[E] Multi-information display

Presents the driver with a variety of vehicle data (—P.86)
Displays warning messages if a malfunction occurs (—P.490)

Odometer and trip meter display (—P.78)
[G] Shift position indicator (—»P.153)

[H] Display change button (—P.78)

[1]Fuel gauge

Displays the quantity of fuel remaining in the tank

Engine coolant temperature gauge
Displays the engine coolant temperature

SI0JEDIpUI PUE UOREWIOMI SNIE)S S|OIYSA -
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4-5. Using the driving support systems

Toyota Safety Sense
2.0

The Toyota Safety Sense 2.0
consists of the following
drive assist systems and
contributes to a safe and
comfortable driving experi-
ence:

IDriving assist system

" If equipped

A\ WARNING

B Toyota Safety Sense 2.0

The Toyota Safety Sense 2.0 is
designed to operate under the
assumption that the driver will
drive safely, and is designed to
help reduce the impact to the
occupants and the vehicle in the
case of a collision or assist the
driver in normal driving condi-
tions.

As there is a limit to the degree of
recognition accuracy and control

m PCS (Pre-Collision System)
—P.187

m LTA (Lane Tracing Assist)’

—P.195

" If equipped

m LDA (Lane Departure Alert
with steering control)’

—P.205

" If equipped

E Automatic High Beam

—>P.173

m RSA (Road Sign Assist)

—P.233

If equipped

m Dynamic radar cruise con-
trol with full-speed range’

—-P.213

If equipped

® Dynamic radar cruise con-
trol’

—P.223

COROLLA_U

performance that this system can
provide, do not overly rely on this
system. The driver is always
responsible for paying attention to
the vehicle’s surroundings and
driving safely.

ISensors

Two types of sensors, located
behind the front grille and wind-
shield, detect information neces-
sary to operate the drive assist
systems.

Radar sensor
Front camera
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A\ WARNING

M To avoid malfunction of the
radar sensor

Observe the following precau-
tions.

Otherwise, the radar sensor may
not operate properly, possibly
leading to an accident resulting in
death or serious injury.

®Keep the radar sensor and the
grille cover clean at all times.

» 1.8 L 4-cylinder (2ZR-FAE)
engine

[A]Radar sensor

Grille cover

If the front of the radar sensor or
the front or back of the grille cover
is dirty or covered with water
droplets, snow, etc., clean it.

Clean the radar sensor and grille
cover with a soft cloth to avoid
damaging them.

COROLLA_U

» 2.0 L 4-cylinder (M20A-FKS)
engine

[A]|Radar sensor

Grille cover

If the front of the radar sensor or
the front or back of the grille cover
is dirty or covered with water
droplets, snow, etc., clean it.

Clean the radar sensor and grille
cover with a soft cloth to avoid
damaging them.

® Do not attach accessories,
stickers (including transparent
stickers) or other items to the
radar sensor, grille cover or sur-
rounding area.

® Do not subject the radar sensor
or its surrounding area to a
strong impact.
If the radar sensor, front grille,
or front bumper has been sub-
jected to a strong impact, have
the vehicle inspected by your
Toyota dealer.

® Do not disassemble the radar
sensor.

® Do not modify or paint the radar
sensor or grille cover.

@ If the radar sensor, front grille,
or front bumper needs to be
removed and installed, or
replaced, contact your Toyota
dealer.

B-7
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4-5. Using the driving support systems

A\ WARNING

M To avoid malfunction of the
front camera

Observe the following precau-
tions.

Otherwise, the front camera may
not operate properly, possibly
leading to an accident resulting in
death or serious injury.

®Keep the windshield clean at all
times.

+ If the windshield is dirty or cov-
ered with an oily film, water
droplets, snow, etc., clean the
windshield.

« If a glass coating agent is
applied to the windshield, it will
still be necessary to use the
windshield wipers to remove
water droplets, etc. from the
area of the windshield in front of
the front camera.

+ If the inner side of the wind-
shield where the front camera is
installed is dirty, contact your
Toyota dealer.

COROLLA_U

B-8

® Do not attach objects, such as
stickers, transparent stickers,
etc., to the outer side of the
windshield in front of the front
camera (shaded area in the
illustration).

2z ©
\/ﬁ

[A]From the top of the windshield
to approximately 0.4 in. (1 cm)
below the bottom of the front
camera

Approximately 7.9 in. (20 cm)
(Approximately 4.0 in. [10 cm]
to the right and left from the
center of the front camera)

@ If the part of the windshield in
front of the front camera is
fogged up or covered with con-
densation, or ice, use the wind-
shield defogger to remove the
fog, condensation, or ice.
(—P.387, 392)

@ If water droplets cannot be
properly removed from the area
of the windshield in front of the
front camera by the windshield
wipers, replace the wiper insert
or wiper blade.

If the wiper inserts or wiper blades
need to be replaced, contact your
Toyota dealer.

®Do not attach window tint to the
windshield.

®Replace the windshield if it is
damaged or cracked.
If the windshield needs to be
replaced, contact your Toyota
dealer.
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A\ WARNING

@® Do not allow liquids to contact
the front camera.

@ Do not allow bright lights to
shine into the front camera.

@® Do not dirty or damage the front
camera.
When cleaning the inside of the
windshield, do not allow glass
cleaner to contact the lens of
the front camera. Also, do not
touch the lens.
If the lens is dirty or damaged,
contact your Toyota dealer.

® Do not subject the front camera
to a strong impact.

® Do not change the installation
position or direction of the front
camera or remove it.

® Do not disassemble the front
camera.

® Do not modify any components
of the vehicle around the front
camera (inside rear view mirror,
etc.) or ceiling.

@ Do not attach any accessories
to the hood, front grille or front
bumper that may obstruct the
front camera. Contact your Toy-
ota dealer for details.

®If a surfboard or other long
object is to be mounted on the
roof, make sure that it will not
obstruct the front camera.

@ Do not modify the headlights or
other lights.

COROLLA_U
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4-5. Using

the driving support systems 185

NOTE:

Le présent appareil est conforme aux CNR d'Industrie Canada
applicables aux appareils radio exempts de licence. L'exploitation est
autorisée aux deux conditions suivantes: (1) I'appareil ne doit pas
produire de brouillage; (2) l'utilisateur de I'appareil doit accepter tout

brouillage radioélectrique subi, mé

me si le brouillage est susceptible

d'en compromettre le fonctionnement.

Cet équipement est conforme aux

limites d’exposition aux rayonnements

énoncées pour un environnement non contrdlé et respecte les régles
d’exposition aux fréguences radioélectriques (RF) CNR-102 de I'lC.
Cet équipement doit étre installé et utilisé en gardant une distance de

20 cm ou plus entre le dispositif ra

mIf a warning message is display

A system may be temporarily unava
the system.

@In the following situations, perform

yonnant et le corps.

ed on the multi-information display
ilable or there may be a malfunction in

the actions specified in the table. When

the normal operating conditions are detected, the message will disappear
and the system will become operational.

If the message does not disappear,

contact your Toyota dealer.

Situation

Actions

When the area around a sensor is

covered with dirt, moisture (fogged
up, covered with condensation, ice,
etc.), or other foreign matter

To clean the part of the windshield in
front of the front camera, use the
windshield wipers or the windshield
defogger of the air conditioning sys-
tem (—P.387, 392).

COROLLA_U
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4-5. Using the driving support systems

Situation

Actions

When the temperature around the
front camera is outside of the opera-
tional range, such as when the vehi-
cle is in the sun or in an extremely
cold environment

If the front camera is hot, such as
after the vehicle had been parked in
the sun, use the air conditioning sys-
tem to decrease the temperature
around the front camera.

If a sunshade was used when the
vehicle was parked, depending on its
type, the sunlight reflected from the
surface of the sunshade may cause
the temperature of the front camera
to become excessively high.

If the front camera is cold, such after
the vehicle is parked in an extremely
cold environment, use the air condi-
tioning system to increase the tem-
perature around the front camera.

The area in front of the front camera
is obstructed, such as when the
hood is open or a sticker is attached
to the part of the windshield in front
of the front camera.

Close the hood, remove the sticker,
etc. to clear the obstruction.

@ In the following situations, if the situation has changed (or the vehicle has
been driven for some time) and the normal operating conditions are
detected, the message will disappear and the system will become opera-

tional.

If the message does not disappear, contact your Toyota dealer.
* When the temperature around the radar sensor is outside of the opera-
tional range, such as when the vehicle is in the sun or in an extremely cold

environment

* When the front camera cannot detect objects in front of the vehicle, such
as when driving in the dark, snow, or fog, or when bright lights are shining

into the front camera

COROLLA_U
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4-5. Using the driving support systems 187

PCS (Pre-Collision Sys- ISystem functions
tem) . .
m Pre-collision warning

The pre-collision system
uses a radar sensor and
front camera to detect
objects (—P.190) in front of
the vehicle. When the sys-
tem determines that the
possibility of a frontal colli-
sion with an object is high, a
warning operates to urge
the driver to take evasive
action and the potential
brake pressure is increased
to help the driver avoid the
collision. If the system
determines that the possi-
bility of a frontal collision
with an object is extremely
high, the brakes are auto-
matically applied to help
avoid the collision or help
reduce the impact of the col-
lision.

The pre-collision system
can be disabled/enabled
and the warning timing can
be changed. (—P.189)

IDetectabIe objects

When the system determines
that the possibility of a frontal
collision is high, a buzzer will
sound and a warning message
will be displayed on the
multi-information display to urge
the driver to take evasive action.

m Pre-collision brake assist

When the system determines
that the possibility of a frontal
collision is high, the system
applies greater braking force in
relation to how strongly the
brake pedal is depressed.

E Pre-collision braking

If the system determines that
the possibility of a frontal colli-
sion is extremely high, the
brakes are automatically applied

The system can detect the fol-
lowing:

® \ehicles
® Bicyclists
® Pedestrians

COROLLA_U

to help avoid the collision or
reduce the impact of the colli-
sion.
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188 4-5. Using the driving support systems

A\ WARNING

ELimitations of the pre-colli-
sion system

@ The driver is solely responsible
for safe driving. Always drive
safely, taking care to observe
your surroundings.

Do not use the pre-collision sys-
tem instead of normal braking
operations under any circum-
stances. This system will not
prevent collisions or lessen col-
lision damage or injury in every
situation. Do not overly rely on
this system. Failure to do so
may lead to an accident, result-
ing in death or serious injury.

@ Although this system is
designed to help avoid a colli-
sion or help reduce the impact
of the collision, its effectiveness
may change according to vari-
ous conditions, therefore the
system may not always be able
to achieve the same level of
performance.

Read the following conditions
carefully. Do not overly rely on
this system and always drive
carefully.

» Conditions under which the sys-
tem may operate even if there is
no possibility of a collision:
—P.191

+ Conditions under which the sys-
tem may not operate properly:
—P.192

® Do not attempt to test the oper-
ation of the pre-collision system
yourself.
Depending on the objects used
for testing (dummies, card-
board objects imitating detect-
able objects, etc.), the system
may not operate properly, possi-
bly leading to an accident.

COROLLA_U

HPre-collision braking

®When the pre-collision braking
function is operating, a large
amount of braking force will be
applied.

@ If the vehicle is stopped by the
operation of the pre-collision
braking function, the pre-colli-
sion braking function operation
will be canceled after approxi-
mately 2 seconds. Depress the
brake pedal as necessary.

®The pre-collision braking func-
tion may not operate if certain
operations are performed by the
driver. If the accelerator pedal is
being depressed strongly or the
steering wheel is being turned,
the system may determine that
the driver is taking evasive
action and possibly prevent the
pre-collision braking function
from operating.

@ In some situations, while the
pre-collision braking function is
operating, operation of the func-
tion may be canceled if the
accelerator pedal is depressed
strongly or the steering wheel is
turned and the system deter-
mines that the driver is taking
evasive action.

®If the brake pedal is being
depressed, the system may
determine that the driver is tak-
ing evasive action and possibly
delay the operation timing of the
pre-collision braking function.

EWhen to disable the pre-colli-
sion system

In the following situations, disable
the system, as it may not operate
properly, possibly leading to an
accident resulting in death or seri-
ous injury:

®When the vehicle is being towed
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A\ WARNING

|

@®When your vehicle is towing
another vehicle

@ When transporting the vehicle
via truck, boat, train or similar
means of transportation

@ \When the vehicle is raised on a
lift with the engine running and
the tires are allowed to rotate
freely

®When inspecting the vehicle
using a drum tester such as a
chassis dynamometer or speed-
ometer tester, or when using an
on vehicle wheel balancer

@®When a strong impact is applied
to the front bumper or front
grille, due to an accident or
other reasons

@ If the vehicle cannot be driven in
a stable manner, such as when
the vehicle has been in an acci-
dent or is malfunctioning

®When the vehicle is driven in a
sporty manner or off-road

®When the tires are not properly
inflated

@ When the tires are very worn

®\When tires of a size other than
specified are installed

®\When tire chains are installed

@®When a compact spare tire or
an emergency tire puncture
repair kit is used

@ If equipment (snow plow, etc.)
that may obstruct the radar sen-
sor or front camera is temporar-
ily installed to the vehicle

COROLLA_U

Changing settings of the
pre-collision system

m Enabling/disabling the
pre-collision system

The pre-collision system can be

enabled/disabled on [[§
(—P.548) of the multi-informa-
tion display.

The system is automatically
enabled each time the engine
switch is turned to ON.

If the system is disabled, the
PCS warning light will turn on
and a message will be displayed
on the multi-information display.

~

Pre-Collision
System
OFF

m Changing the pre-collision
warning timing

The pre-collision warning timing

can be changed on [

(—P.548) of the multi-informa-
tion display.

The warning timing setting is
retained when the engine switch is
turned off. However, if the pre-colli-
sion system is disabled and
re-enabled, the operation timing will
return to the default setting (mid-
dle).

B-14
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190 4-5. Using the driving support systems

2 Middle
This is the default setting.
3 Late

1 Early

H Operational conditions

The pre-collision system is enabled and the system determines that the pos-
sibility of a frontal collision with a detected object is high.
Each function is operational at the following speed

@ Pre-collision warning

Relative speed between

Detectable objects Vehicle speed your vehicle and object

Approx. 7 to 110 mph | Approx. 7 to 110 mph

Vebicles (10 to 180 km/h) (10 to 180 km/h)
Bicyclists and pedestri- |Approx. 7 to 50 mph (10 |Approx. 7 to 50 mph (10
ans to 80 km/h) to 80 km/h)

® Pre-collision brake assist

Relative speed between

Detectable objects Vehicle speed your vehicle and object
. Approx. 20 to 110 mph | Approx. 20 to 110 mph
Wehicles (30 to 180 km/h) (30 to 180 km/h)
Bicyclists and pedestri- | Approx. 20 to 50 mph | Approx. 20 to 50 mph
ans (30 to 80 km/h) (30 to 80 km/h)

@ Pre-collision braking

COROLLA_U
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Detectable objects

Vehicle speed

Relative speed between
your vehicle and object

Vehicles

Approx. 7 to 110 mph
(10 to 180 km/h)

Approx. 7 to 110 mph
(10 to 180 km/h)

Bicyclists and pedestri-
ans

Approx. 7 to 50 mph (10
to 80 km/h)

Approx. 7 to 50 mph (10
to 80 km/h)

The system may not operate in the following situations:

@If a battery terminal has been disconnected and reconnected and then the
vehicle has not been driven for a certain amount of time

@If the shift leveris in R

®When the VSC OFF indicator is illuminated (only the pre-collision warning

function will be operational)
M Object detection function

The system detects objects based
on their size, profile, motion, etc.
However, an object may not be
detected depending on the sur-
rounding brightness and the motion,
posture, and angle of the detected
object, preventing the system from
operating properly. (—P.192)

The illustration shows an image of
detectable objects.

H Cancelation of the pre-collision

braking

If either of the following occur while
the pre-collision braking function is
operating, it will be canceled:

®The accelerator pedal is
depressed strongly.

® The steering wheel is turned
sharply or abruptly.

COROLLA_U

m Conditions under which the
system may operate even if
there is no possibility of a colli-
sion

@ In some situations such as the fol-
lowing, the system may determine
that there is a possibility of a fron-
tal collision and operate.

* When passing a detectable object,
etc.

* When changing lanes while over-
taking a detectable object, etc.

+ When approaching a detectable
object in an adjacent lane or on
the roadside, such as when
changing the course of travel or
driving on a winding road

+ When rapidly closing on a detect-
able object, etc.

* When approaching objects on the
roadside, such as detectable
objects, guardrails, utility poles,
trees, or walls

* When there is a detectable object
or other object by the roadside at
the entrance of a curve

B-16
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4-5. Using the driving support systems

* When there are patterns or paint
in front of your vehicle that may be
mistaken for a detectable object

* When the front of your vehicle is
hit by water, snow, dust, etc.

+ When overtaking a detectable
object that is changing lanes or
making a right/left turn

__J

+ When passing a detectable object
in an oncoming lane that is
stopped to make a right/left turn

_ \_
m ----- 55533 33 > )

—

» When a detectable object
approaches very close and then
stops before entering the path of
your vehicle

« If the front of your vehicle is raised
or lowered, such as when on an

uneven or undulating road surface

* When driving on a road sur-
rounded by a structure, such as in
a tunnel or on an iron bridge

+ When there is a metal object
(manhole cover, steel plate, etc.),
steps, or a protrusion in front of
your vehicle

+ When passing under an object

COROLLA_U

(road sign, billboard, etc.)

+ When approaching an electric toll

gate barrier, parking area barrier,
or other barrier that opens and
closes

+ When using an automatic car

wash

* When driving through or under
objects that may contact your
vehicle, such as thick grass, tree
branches, or a banner

}
)

* When driving through steam or

smoke

+ When driving near an object that

reflects radio waves, such as a
large truck or guardrail

* When driving near a TV tower,
broadcasting station, electric
power plant, or other location
where strong radio waves or elec-
trical noise may be present

m Situations in which the system

may not operate properly

@ In some situations such as the fol-
lowing, an object may not be
detected by the radar sensor and
front camera, preventing the sys-
tem from operating properly:

« When a detectable object is

approaching your vehicle
» When your vehicle or a detectable
object is wobbling

+ If a detectable object makes an

abrupt maneuver (such as sudden
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swerving, acceleration or deceler-
ation)

When your vehicle approaches a
detectable object rapidly

When a detectable object is not
directly in front of your vehicle

When a detectable object is near
a wall, fence, guardrail, manhole
cover, vehicle, steel plate on the
road, etc.

When a detectable object is under
a structure

When part of a detectable object
is hidden by an object, such as
large baggage, an umbrella, or
guardrail

When multiple detectable objects
are close together

If the sun or other light is shining
directly on a detectable object
When a detectable object is a
shade of white and looks
extremely bright

When a detectable object appears
to be nearly the same color or
brightness as its surroundings

If a detectable object cuts or sud-
denly emerges in front of your
vehicle

When the front of your vehicle is
hit by water, snow, dust, etc.
When a very bright light ahead,
such as the sun or the headlights
of oncoming traffic, shines directly
into the front camera

When approaching the side or
front of a vehicle ahead

If a vehicle ahead is a motorcycle
If a vehicle ahead is narrow, such
as a personal mobility vehicle

If a preceding vehicle has a small
rear end, such as an unloaded
truck

If a preceding vehicle has a low

COROLLA_U
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+ If a vehicle ahead has extremely

rear end, such as a low bed trailer

—

high ground clearance

If a vehicle ahead is carrying a
load which protrudes past its rear
bumper

If a vehicle ahead is irregularly
shaped, such as a tractor or side
car

If a vehicle ahead is a child sized
bicycle, a bicycle that is carrying a
large load, a bicycle ridden by
more than one person, or a
uniquely shaped bicycle (bicycle
with a child seat, tandem bicycle,
etc.)

If a pedestrian/or the riding height
of a bicyclist ahead is shorter than
approximately 3.2 ft. (1 m) or taller
than approximately 6.5 ft. (2 m)

If a pedestrian/bicyclist is wearing
oversized clothing (a rain coat,
long skirt, etc.), making their sil-
houette obscure

If a pedestrian is bending forward
or squatting or bicyclist is bending
forward

If a pedestrian/bicyclist is moving
fast

If a pedestrian is pushing a
stroller, wheelchair, bicycle or
other vehicle

When driving in inclement weather
such as heavy rain, fog, snow or a
sandstorm
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194  4-5. Using the driving support systems

* When driving through steam or
smoke

* When the surrounding area is dim,
such as at dawn or dusk, or while
at night or in a tunnel, making a
detectable object appear to be
nearly the same color as its sur-
roundings

» When driving in a place where the
surrounding brightness changes
suddenly, such as at the entrance
or exit of a tunnel

+ After the engine has started the
vehicle has not been driven for a
certain amount of time

* While making a left/right turn and
for a few seconds after making a
left/right turn

* While driving on a curve and for a
few seconds after driving on a
curve

« If your vehicle is skidding

« If the front of the vehicle is raised
or lowered

+ If the wheels are misaligned

+ If a wiper blade is blocking the
front camera

* The vehicle is being driven at
extremely high speeds

+ When driving on a hill

+ If the radar sensor or front camera
is misaligned

@In some situations such as the fol-
lowing, sufficient braking force
may not be obtained, preventing
the system from performing prop-
erly:

+ If the braking functions cannot
operate to their full extent, such as
when the brake parts are
extremely cold, extremely hot, or
wet

+ If the vehicle is not properly main-
tained (brakes or tires are exces-

COROLLA_U

sively worn, improper tire inflation
pressure, etc.)

» When the vehicle is being driven
on a gravel road or other slippery
surface

mIf VSC is disabled

®If VSC is disabled (—P.252), the
pre-collision brake assist and
pre-collision braking functions are
also disabled.

® The PCS warning light will turn on
and “VSC Turned OFF Pre-Colli-
sion Brake System Unavailable”
will be displayed on the
multi-information display.

B-19



548

9-2. Customization

Customizable features

Your vehicle includes a vari-
ety of electronic features
that can be personalized to
suit your preferences. The
settings of these features
can be changed using the
multi-information display,
the audio system screen, or
at your Toyota dealer.

Customizing vehicle fea-
tures

2 Press A or v of the meter
control switch to select the
desired item to be custom-
ized.

3 Press or press and hold OK .

The available settings will differ

depending on if OK is pressed or

pressed and held. Follow the
instructions on the display.

A\ WARNING

m Changing by using the
audio system screen
1 Press the “MENU"” button.

2 Select “Setup” on the “Menu”
screen.

3 Select “General” or “Vehicle”
on the “Setup” screen.

Various setting can be changed.
Refer to the list of settings that can
be changed for details.

m Changing by using the
meter control switches

1 Press € or > ofthe meter
control switch to select [8.

ICustomizable features

B During customization

As the engine needs to be run-
ning during customization, ensure
that the vehicle is parked in a
place with adequate ventilation. In
a closed area such as a garage,
exhaust gases including harmful
carbon monoxide (CO) may col-
lect and enter the vehicle. This
may lead to death or a serious
health hazard.

NOTICE

M During customization

To prevent battery discharge,
ensure that the engine is running
while customizing features.

Some function settings are changed simultaneously with other func-
tions being customized. Contact your Toyota dealer for further

details.

[A] Settings that can be changed using the audio system screen

Settings that can be changed using the meter control switches

COROLLA_U
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m Lights (—P.170)

Function Default setting | Customized setting
Daytime running light on Off"! ol—1lo
system
AFS (Adaptive Front-
et On off oy
lighting System)

"1:Except for Canada
"2 If equipped
m PCS (Pre-Collision System) (—P.187)

Function Default setting | Customized setting @
PCS (Pre-Collision Sys- on Off —lol—
tem)

Far
Adjust alert timing Middle — |0 |—
Near

m LTA (Lane Tracing Assist)*lLDA (Lane Departure Alert with
steering control)’ (—P.195, 205)

Function Default setting | Customized setting | [a]
Lane centering function’ On Off — | O || —
Steering assist function On Off — 0 |—
Alert sensitivity High Standard —| O |—
Vehigle sway warning on Off —lol=
function

i i High

Vehlt_:l_e_swaywarnlng Standard ) —lol—
sensitivity Low
": If equipped
m RSA (Road Sign Assist)* (—P-233)

Function Default setting | Customized setting [A]
RSA (Road Sign Assist) On Off — | O |—

COROLLA_U
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Subject Vehicle: 2020 Toyota Corolla LE

Principal Other Vehicle: 2006 Acura RL

Test Date: 4/20/2020

Valid TTCW TTCW TTCW _
Run Test Type Run? Sound Light Margin | Pass/Fail Notes
(sec) (sec) (sec)

1 Stopped POV Y 2.73 2.62 0.63 Pass

2 Y 2.78 2.66 0.68 Pass

3 Y 2.77 2.68 0.67 Pass

4 Y 2.72 2.62 0.62 Pass

5 Y 2.80 2.73 0.70 Pass

6 Y 2.76 2.68 0.66 Pass

7 Y 2.81 2.73 0.71 Pass

15 De:g'\‘;fit;“g N POV Speed
16 Y 2.45 2.36 0.05 Pass

17 Y 2.46 2.38 0.06 Pass

18 Y 2.44 2.36 0.04 Pass

19 Y 2.45 2.35 0.05 Pass
20 Y 2.20 2.11 -0.20 Fail
21 Y 2.32 2.23 -0.08 Fail
22 Y 2.42 2.33 0.02 Pass
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Valid TTCW TTCW TTCW _
Run Test Type Run? Sound Light Margin | Pass/Fail Notes
(sec) (sec) (sec)
Slower POV,
8 45 vs 20 Y 2.83 2.75 0.83 Pass
9 Y 2.83 2.72 0.83 Pass
10 Y 2.79 2.72 0.79 Pass
11 Y 2.82 2.74 0.82 Pass
12 Y 2.81 2.68 0.81 Pass
13 Y 2.83 2.73 0.83 Pass
14 Y 2.77 2.70 0.77 Pass
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Description of Time History Plots

A set of time history plots is provided for each valid run in the test series. Each set of plots comprises time varying data
from both the Subject Vehicle (SV) and the Principal Other Vehicle (POV), as well as pass/fail envelopes and
thresholds. The following is a description of data types shown in the time history plots, as well as a description of the
color code indicating to which vehicle the data pertain.

Each time history plot consists of data pertinent to the test type under consideration, and therefore the data channels
plotted vary according to test type. The test types (shown in the plot titles) include:

- FCW Test 1 — Stopped POV (SV at 45 mph)
-  FCW Test 2 — Decelerating POV (Both vehicles at 45 mph with a 30 m gap, POV brakes at 0.3 g)
- FCW Test 3 — Slower Moving POV (SV at 45 mph, POV at 20 mph)

Time history figures include the following sub-plots:

e Warning — Displays the Forward Collision Warning Alert (which can be audible, visual, or haptic). Depending
on the type of FCW alert or instrumentation used to measure the alert, this can be any of the following:

o Filtered, rectified, and normalized sound signal. The vertical scale is 0 to 1.

o Filtered, rectified, and normalized acceleration (e.g., haptic alert, such as steering wheel vibration). The
vertical scale is 0 to 1.

0 Light sensor signal.

e TTC (sec) — Indicates the Time to Collision as calculated up to the point of FCW alert issuance. The value of
TTCW (Time to Collision at Warning) is given numerically on the right side of the figure. A passing value is
indicated in green, while a failing value is indicated in red.

e SV Speed (mph) — Speed of the Subject Vehicle

e POV Speed (mph) — Speed of the Principal Other Vehicle

e Yaw Rate (deg/sec) — Yaw rate of both the Subject Vehicle and Principal Other Vehicle
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o Lateral Offset (ft) — Lateral offset within the lane from the Subject Vehicle to the Principal Other Vehicle
¢ Ax (g) — Longitudinal acceleration of both the Subject Vehicle and Principal Other Vehicle

e Headway (ft) — Longitudinal separation between front of Subject Vehicle to rear of Principal Other Vehicle
(Exclusive to test type 2)

Note that the minimum (worst) GPS fix type is displayed in the lower right corner of each page. The only valid fix type
is RTK fixed (displayed in green). If the fix type during any portion of the test was anything other than RTK fixed, then
“‘RTK Fixed OR LESS!!” is displayed in red.

Envelopes and Thresholds

Each of the time history plot figures can contain either green or yellow envelopes and/or black threshold lines. These
envelopes and thresholds are used to programmatically and visually determine the validity of a given test run.
Envelope and threshold exceedances are indicated with either red shading or red asterisks, and red text is placed to
the right side of the plot indicating the type of exceedance.

Green envelopes indicate that the time-varying data should not exceed the envelope boundaries at any time within the
envelope. Exceedances of a green envelope are indicated by red shading in the area between the measured time-
varying data and the envelope boundaries.

Yellow envelopes indicate that the time-varying data should not exceed the envelope only at the left and/or right ends.
Exceedances at the left or right extent of a yellow envelope are indicated by red asterisks.

For the warning plot, a dashed black threshold line indicates the threshold used to determine the onset of the FCW
alert. The alert is considered on the first time the alert signal crosses this threshold line.

For the TTC plot, a dashed black threshold line indicates the minimum allowable TTC for the given test scenario. If the
FCW alert occurs before this minimum allowable TTC, a green dot appears. However, if there is no alert or the alert
occurs after the minimum allowable TTC, a red asterisk is shown on the plot.

For the Ax plot, a dashed black threshold line is given for at a value of -0.05 g. For a test run to be valid, the
longitudinal acceleration of the Subject Vehicle must not fall below this threshold (i.e. the driver cannot apply any
brakes). Additionally, for test type 2, the plot indicating the longitudinal acceleration of the Principal Other Vehicle
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includes a yellow envelope indicating the deceleration (0.3 g + 0.03 g) allowed while braking. Exceedance of this
threshold is indicated with red asterisks at the beginning and/or end of the threshold boundary.

Color Codes

Color codes have been adopted to easily identify which data correspond to which vehicle, as well as to indicate the
types of envelopes and thresholds used in the plots.

Color codes can be broken into four categories:
1. Time-varying data
2. Validation envelopes and thresholds
3. Instantaneous samplings
4. Text

1. Time-varying data color codes:
e Blue = Subject Vehicle data
e Magenta = Principal Other Vehicle data
e Brown = Relative data between SV and POV (i.e., TTC, lateral offset and headway distance)

2. Validation envelope and threshold color codes:
e Green envelope = time varying data must be within the envelope at all times in order to be valid
e Yellow envelope = time varying data must be within limits at left and/or right ends
e Black threshold (Solid) = time varying data must not exceed this threshold in order to be valid
e Black threshold (Dashed) = for reference only — this can include warning level thresholds, TTC thresholds, and
acceleration thresholds

3. Instantaneous sampling color codes:
e Green circle = passing or valid value at a given moment in time
e Red asterisk = failing or invalid value at a given moment in time
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4. Text color codes:
e Green = passing or valid value
¢ Red = failing or invalid value

Other Notations

ENV — For Ax plots only, indicates that the envelope for the POV braking was exceeded.

NG — Indicates that the value for that variable was outside of bounds and therefore “No Good”.
No Wng — No warning was detected.

POV - Indicates that the value for the Principal Other Vehicle was out of bounds.

SV - Indicates that the value for the Subject Vehicle was out of bounds.

SR — Shows the speed reduction value.

Thr — Indicates that the requirements for the throttle were not met.

The minimum (worst) GPS fix type is displayed in the lower right corner of each page. The only valid fix type is RTK
fixed (displayed in green). If the fix type during any portion of the test was anything other than RTK fixed, then “RTK
Fixed OR LESS!!” is displayed in red.

Examples of time history plots for each test type (including passing, failing and invalid runs) are shown in Figure D1
through Figure D6. Actual time history data plots for the vehicle under consideration are provided subsequently.
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V4 86°L
1

I — I -
2
> &
p— e
—
Iy
TS
1}
i
M
(]
="l B WTI B N B B B il B ] B N B N
L1
) ] |
O ulRinlnl
i | { | | /
4 i | | | ¥
I % | __‘ W /
i ¢ __“ | { . E /
i K | ] ; 1 )
I | 1 / /
IR 1 R A R < 1 A O
“ | m I _ ,: ___
f H | | |
! /1 I ¥ |
“ [ H_ ___ _,_ w /
o I S - . - I, I SSE— e B 1 :lklll
1-— - I I8 ,_ﬁ_s.
| “ Hl _m L __; |
“ i __ __ ( 7 1
| “ | A | I
I i | | i
I | __ \ ___
“ | | | __A_ﬂ H
: “ __, | f I
“ I ___ |
I | _ 7 { 1
I | | w_ |
I | | | T
I _, _ I
R R FET HEH FIH HE A Fe-
_ _
| | | | i
_ | | | | ||
“ “ | ) [
\ | { |
I | ___ __ _“_ |l
I I ,_ I (.
“ “ | | _______ v ﬁ
i il
I _ | _ v I
S 1] L L 4 Llt|d L Al 4: 4 L ]
I | | i _
“ | ] |
I | __ ,___ N ..‘._ |
“ “ !
I | \ ‘, |
I | ) |
| )|
L 11 L L L i W |
0 b =
BuiLIep (0os) (yduw) (ydw) (0as/bap) ) ( 9_ _ o
[ensip oL paadg poadg Siey MEA 9S40 -y Aempest
AS AOd [BRiE]

12

GPS Fix Type: RTK Fixed

Figure D4. Example Time History for Test Type 2, Failing

10

o

Time (sec)



SV
Speed
(m

POV
Speed
(mph)

N
(=]
I

Lateral

Audible

TTC

Yaw Rate
(deg/sec)
(=]

Offset

FCW Test 3
|

—38V

POV
Relative

22

—
(2]

N

—_— —— —

N — — — e e

Time (sec)

9

2.56

GPS Fix Type: RTK Fixed
Figure D5. Example Time History for Test Type 3, Passing



sV
Speed
(mph)

o
o
I

POV
Speed
(mph)

o
o
]

Lateral

Audible

TTC
(sec)

Yaw Rate
(deg/sec)

N

Offset

Warning

o

— .
o U O o W,

FCW Test 2

—_
=

PO |
i

2.58

Relative [

~
(8]
I

~
3]
I

[=

NG

l‘* -

(=)}
(o]

10 12
Time (sec)

GPS Fix Type: RTK Fixed

Figure D6. Example Time History Showing Invalid Lateral Offset Criteria



sV
Speed
(mph)

POV
Speed

Yaw Rate

Lateral
Offset

(deg/sec) (mph)
=

N}

FCW Test 1
CorollaFCW-001

SV
POV —
Relative

2.73

0 1 2 3 4 5 6 7

Time (sec)

GPS Fix Type: RTK Fixed

Figure D7. Time History for Run 1, FCW Test 1, Audible Warning

D-14



sV
Speed
(mph)

POV
Speed
(mph)

o
|I
|
|

Lateral

Visual
Warning

TTC
(sec)

Yaw Rate

FCW Test 1
CorollaFCW-001

SV
POV —
Relative

2.62

-

'
-

[y

(deg/sec)
=)
|

N}

0 1 2 3 4 5 6 7

Time (sec)
e GPS Fix Type: RTK Fixed

Figure D8. Time History for Run 1, FCW Test 1, Visual Warning

D-15



sV
Speed
(mph)

POV
Speed

(mph)
[
ll
|
|
‘|
||
|

Lateral

FCW Test 1

CorollaFCW-002
1.5 T I T

SV
POV —
Relative

2.78

-

'
-

[y

Yaw Rate

(deg/sec)
=
g
|

04 | | | \ | |
"0 1 2 3 4 5 6 7

Time (sec)
e GPS Fix Type: RTK Fixed

Figure D9. Time History for Run 2, FCW Test 1, Audible Warning
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sV
Speed
(mph)

POV
Speed

Lateral

Audible
Warning

(deg/sec) (mph)
=

Yaw Rate

N}

FCW Test 1
CorollaFCW-004

SV
POV —
Relative

2.72

0 1 2 3 4 5 6 7

Time (sec)

GPS Fix Type: RTK Fixed

Figure D13. Time History for Run 4, FCW Test 1, Audible Warning
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Figure D14. Time History for Run 4, FCW Test 1, Visual Warning
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Figure D15. Time History for Run 5, FCW Test 1, Audible Warning
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Figure D16. Time History for Run 5, FCW Test 1, Visual Warning



sV
Speed
(mph)

Lateral POV
Speed

A
(e}
)
%]
[

FCW Test 1
CorollaFCW-006

SV
POV —
Relative

2.76

-

(mph)
o

'
-

[y

(deg/sec)
=)
%
|

Yaw Rate

N}

2 3 4 5 6 7

Time (sec)
e GPS Fix Type: RTK Fixed
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Figure D18. Time History for Run 6, FCW Test 1, Visual Warning
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Figure D19. Time History for Run 7, FCW Test 1, Audible Warning
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Figure D20. Time History for Run 7, FCW Test 1, Visual Warning
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Figure D22. Time History for Run 16, FCW Test 2, Visual Warning
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Figure D23. Time History for Run 17, FCW Test 2, Audible Warning
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Figure D30. Time History for Run 20, FCW Test 2, Visual Warning
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Figure D32. Time History for Run 21, FCW Test 2, Visual Warning
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Figure D33. Time History for Run 22, FCW Test 2, Audible Warning
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Figure D34. Time History for Run 22, FCW Test 2, Visual Warning



sV
Speed
(mph)

POV
Speed
(mph)

]
o

[y

Yaw Rate
(deg/sec)
=)

Lateral
Offset
(ft)
o

FCW Test 3
CorollaFCW-008

SV
POV
Relative

2 3 4 5 6
Time (sec)

GPS Fix Type: RTK Fixed

Figure D35. Time History for Run 8, FCW Test 3, Audible Warning
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Figure D36. Time History for Run 8, FCW Test 3, Visual Warning
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Figure D37. Time History for Run 9, FCW Test 3, Audible Warning
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Figure D38. Time History for Run 9, FCW Test 3, Visual Warning
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Figure D39. Time History for Run 10, FCW Test 3, Audible Warning
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Figure D40. Time History for Run 10, FCW Test 3, Visual Warning
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Figure D41. Time History for Run 11, FCW Test 3, Audible Warning
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Figure D42. Time History for Run 11, FCW Test 3, Visual Warning
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Figure D43. Time History for Run 12, FCW Test 3, Audible Warning
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Figure D44. Time History for Run 12, FCW Test 3, Visual Warning
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Figure D45. Time History for Run 13, FCW Test 3, Audible Warning
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Figure D46. Time History for Run 13, FCW Test 3, Visual Warning
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Figure D47. Time History for Run 14, FCW Test 3, Audible Warning
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Figure D48. Time History for Run 14, FCW Test 3, Visual Warning
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