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Parking Aid - Parking Aid

Description anc Operation
Parkng Ald Component: Location

. Front sersors
3 . Parkeng aid sounder
Rear sensors

2 - Paning aid mocule

5 . Parking aid switch
OVERVIEW

A proximity camera system has been introduced a5 an optiona’ fit. The system provices accitional guidance to the driver
WhEn Mancuvenng at low-speeds anc parking the vehide. The proximity camera system is discussed in detail after the
‘Parking Axd’ section,

The camera system has also been ceveloped to aid the criver when towing anc reversing 2 trailer; refer to Tow Assist” for
further information.

PARKING AID OVERVIEW

Trhe parking aid provides an accible waming to the crver when any obstaces aee in the path of the vehicle curng 2
forward (If frort sensors fitted) or reversing manceuver. The purpose of the system Is to assist the driver when parkng or




maneuvering in restricted space. It 's not cesigned as a cash 2voicance system of 3 rep acement for visudl interpretation
by the driver.

The parking ald system Is not stancard on all vehides and some velycles may be fitted with rear senscrs ony, Mgher
spedfication vehices may be fittec with both frone and rear sensors.

The system comprises 4 ultrasonic sersors In the rear bumper, 4 ultrason'c sensors In the front burmper (# fittec), & control
nw.le), 8 fasca mounted control switch, & rear sounder unit and a front sounder unt {Mtegra’ with the instrument
cluster

The system operates using uitrasonic signals which are transmtted By the senscrs. The reflected echo from this cutput is
received by the sensors and used by the parking aic madu e to caladate the cistance from an object.

The fascis mounted switch allows the driver to deactivate the rear anc frort (If fitted) parking ald system, /¢ gperation 's
not requinec

Parking Aid Module

The parking aid mecule s lecated in the rear left hanc side of the luggage companment, behind the side trim panel.

Esn1 sy

The parking ald mocule uses 8 single microprocessor to perform the followng tasks:

Control of the ultRSONC Sensors
Morvierng of the sensors
Evaluation of received echo signals from the sensors
Nolse and cisturbance suppression
Comrv' of the parking ald sounders

Monitorng of the sounders and associated wirnng
Control and monitoring of the switch status LED [1-9‘1' emating doce) anc associated winng
Evaluation and maonitaring of the control ingess

of diagnaszic and test functions

Moevierng of power supply

Communication va dagrostic link.

Inputs and Outputs

Three correciors on vehides with front anc resr sensors and two conneciors on velicles wah rear sersors only provide the
imerface between the parking akd module and the extemal parking a'¢ components,

The module rece’ves inputs from the folloming:

® Reverse selected - CAN (ontroller anea network) message from transs y control module ( matic
transmission) or transfer box corirol module ( | transmm ssion

® rorward gear selected (not In reverse or netra ) - CAN message from transmiss'on control mocule (automatc
traramission) or transfer box corerol module (Manual transmission)

® Parking ¢ switch

® Parking brake applied - CAN message

: Trailer fittec - CAN message for CIB (cemml junction box)

Ignition - power Suppy
The module outputs signals to the following:

Sersors - power and ground connections

Sersors - cigital signal - transmt and receve signals
Rear sounder - vanying frequency output

frort sounder - CAN message to Instrument cluster
Parking &'d switch - power supply for switch LED opeation

Controller Area Network (CAN) Signals



The parking aid mecule sends and rece’ves a number of gital signals va the medium speec CAN. The rece’ved signals
are used for cperation of the parking 3ic system.

The parking ald mocule receives the messages shown In the ‘ollowing table which are used to corirol the parking ald
system.

L Message Transmitted by
[Wi-lo‘k brake system) modu e
rANSM $50n control macule

SUON - AUtOmMat'c tRNSMISSION

movernen: status ALS module
raler correciec

Ambien; terperature TC [ I3 ntrol ]

trgire rynning stasys U

[Siored odomeser maging mtngmant dyster

Nehicle voitage level Etmm duster

Mrwse counter trument duster

trument duster

A Land Rover approved diagnostic system via ciagnostic socket
A Land Rover approwved diagnastic system wid ciagnost'c socket
Instrument duster

The parking ald mocule has 3 dagrostic correction wia the mecium speed CAN to erable faults 1o be retrieved using &
Land Rover approved diagnostic system. Acditionally, an cr-boare @ agrostic routine within the parking aid module
Constantly moryiors the system anc 2'erts the driver to 3 system fault by emitting 2 tone from the front or rear sounder,
depending on the fauit.

1f 8 parking axd system fault has omourred, the parkng avd module will relsy the ocoumrence of the faus 1o the driver In the
following ways;

® The status LED will flash at a frequency of 2Kz if the system is active and fault is cetected in the sensors,
sounders, related wirng or the mecule.

® The front sounder will emit an emor tone for 3 seconds 3t 3 frequency of SS00HZ If 3 faut 'S cetected with the front
sensors or the rear sounder develops & faus

® The rear scunder will emit an error tone for 3 seconds st a frequency of 1500Mz If & fault Is detectec with the rear
sensors, the switch, the LED In the switch or If there s 8 CAN bus error,

Sensors

@

125
Ttem Part Number Description
1 - Frort sensor hous ng
g - Frort sensor
r .

Rear sensoe
Tour sersors are positioned In the mear bumper and the front burmper (o Sttec), Lach senscr housing has two ralsed
locat'on weys which Iccate In comesgonding grooves In the bumger mounting hole and sets the comect orfentat'on for the
:enn;:ocles. The housings are clipped Into the bumper from the front. The senscrs are then cippec imo the housings
rom rear,

Exch sercor has 3 three pin Connectar wiveh connects into a commen hamess linking all four sensces. This hamess s
connected to the main vehicle body hamess for the rear sensors of the engine companment hamess for the front sensors.
The three pins are for sersor negative and positve feeds and & signal line,

Each sergor comprises 3 plastic housing wivch contains 3 piezoeiecing Cisc. The disc resondtes at 2 frequency of 38.4 kM2,
producing an Utrascnic signal cetput. disc alse receives the reflectec echo signal.

The parking ald mocule controls the opersting mode of each sensor by the output of a digntal signal on the sigral Ine,
Lach sensor has two modes of operation; combinec transmitter and meoeiver moce or receiver mode oely,

In the combined mode, the sensor emits a series of ultrasonic impulses and then switches to rece’ver mode to rece’ve the
ocho refiected by an obstace in the cetection ¢. These echo Signals are amplifiec and converted from an amalegue
signal to 2 dignal signal by the sensor. The digita sigral is then transmitted to the parking Jic modu'e and comparec with




preprogrammec data storec in an EEFROM (electrically erasable programmabie reac on'y memory)within the module. The
modu ¢ receives this cata via the signal line from the sensor and ca/culates the cistance to the obstade dcoordng to the
e apsed time between the transmitted and recenved impuise, The duration of the Impulse transmissicon s determirec by
the modu e, The frequency of the iImpulse is determinec by the sersor

In the receiver mode, the sensor will receive impuses that were emitted by acjacent sensors. The modu e uses this
information to precisely cetermine position and cistance of the obstade.

Parking Aid Switch

E122823

The parking ald switch, located in the certer conscle, Is non-atching with an Integral LED, The switch reoeives a 12V
ApUt S0 drive the LED when requirec. The switch Is also connected to ground, When the switch Is cperated, the
momentary comp etion of the ground Is interpreted by the parking ald module as & s'gral to enabie or dsable the parking
8¢ sysiem

Parking Aid Sounder

raim

The parking aid sounder s controded by the parking aid madule and emits a series of tones of varying frequency to infom
the driver of the distance between the welvo e and a detected object.

The rear parking ald sounder 's Iccated n the left-hand s'de of the (uggage compartment, behind the side trm pane,
below the window. The sounder Is securec with two, self tapping screws into the body. The sounder 's conneciec to the
pariing 3id module via 3 hamess connector.

The from: parking akd uses the instrument duster sounder and is actrvated by CAN messages from the parking sid module
to the Instrument custer

PARKING AID OPERATION AND DISTANCE CALCULATION

On vehucies with rear only parking aid sensors, when reverse gear |s seectec, the parking ald sensors are atomatically
acvated. The parking aid madule cnly activates the system if reverse is selected for more than L second. This awvoids
mssance 2o bic wamings when the gear seector lever is being moved tetween Crive anc Park.

When the rear system 's activated, the parking alc modu e lluminates the Incicator LED 'n the parking ald switch,
switches on the uirasonic sensors and generates s single chime on the parking sid sounder to ncicate the system is
active, If an otject Is In the range of the sersors when the system (s activated, a seres of sudible wamings are emitted
by the parking 2id sounder immediatey.

If parking aic cperation is not requirec, it can be suspended temponart'y by pressing the parking aid switch. On vehicles
with rear only parking sid sensors, the system can be erablec aga'n by pressing the switch again or switching the Ignition



off" then ‘o', The parking aid Wil then automatically become aCtve again in reverse gear. The system also remains on
when going from reverse gear to neutral. The assumgption being that the criver may still want to manoeuver the vehide
P9o'ng backwards In neutral,

The parking aid mecule receives a signal on the CAN from the CIB when a trader is Mitted. When this Signal is detected,
the parking aid module suspencs operation of the rear parking ic sensors.

On vetucles with fromt and rear systerms, the front system Is activatec when the ignition Is ‘ort’, the vehice is out of Park
and the LPB (elecironc parking brake) Is off, If the vehicle speed subsequent'y goes above approximately 10 mph {16
wmy'h), the front system will switch off. When the speec drops below approximately & mph (16 km/h), the front system
actvates again. If the EPB s appliec or Park 's sclected, the Parking Aid system is deactivated.

Sensor Operation

The parking aid mecule processes the distance neadings from the Urasonic SerGors to cetemine if there are any cbjects
wWithin the detection arcas. If there are no objecs in the detection areas, there are no further 2u5bie wamings. If an
object Is detected, repeatec sud be wamings are produced on the parking sid sounder,

The maximum detection range is 1800 mm (70 in). When an object is detected, the time delay between the audible
waming tones decreases as the distance between the detected object and the vehicle cecreases until, 2t appraximately
350 mm (13.7 'n), the audible waming tone is continuous.

After the Initis detect'on of an object,  there Is no decrease In the distance between an object anc the central sensors,
the t'me delay between the aud be wamings remains constans. ¥ an object Is cetected by one of the comer sensces ony,
the suditie wamings stop after aboust & seconds If there s no change In the @stance between the cbject and the comer
sensor.

Detection Ares

{600 mm (236 in) | \ / {600 mm 235 =)

1200 mm (47 2 in) | 1800 mm (708 n) |

{350 mm (137 in)] [350um(137n)]
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Item Part Number
A - Intermittent Waming Tone
o - Cortinuous Waming Tone
Detection Calculation

When mhn“ In the combired jransmitter anc receiver moce, the sensor outputs 8 rurmber of usrasonic puses and
receives the reflected echo s'gral. The parking a'c modu e smpidies the rece’ved echo sigrals and compares them with &
preprogrammed thresholc to calculate the distaroe to the object. This 's achieved by cetermining the e apsed time
Derween the transmiss’'on and reception of the uitrasonic signal.

When opersting In recerver mode, the sensor recerves echo signals transmisted by an adjacent sensor. This mode Is used
to improve the sccuracy of the system,

The detecton cydie consists of the pariing aid module operating one sensor in the combined transmitter and receiver
mode and transmitting @ number of uitrason'c pulses. The module then switches the transmitting sensor and the adjacent:
SeNSONs) 0 receiver moce. After a short time ce'ay, ths sequence is repeated Lsing a S¥ferent sensor to trarsmit the
uirasceic puse and continues urtll all four sersors have outputt an ultrason'c s'gna’. This sequence Is completed in
100ms, The module uses severs! measurements of the same sensors 1o remave emors from the calculation,



If the cbject is directly behind 3 senscr, the dstance is calodated using the time between the traramission anc reception
of the signal. If the object is positioned between two sensors, the parking Jic modu'e uses both Signals to determine the
comect distance using tramgulation,

To perfoem the triangulation ca'ogation, the parking aid mocule must know the distance between the individual sensors in
the bumper. Ths 'nfarmation is stored in the module memory. From the received dstance from each sensor anc using the
nown distance between 3Cident sersors, the modu'e can alogate the minvmum dstance from the vehide to the cbject.

When approsching several objects, the mocule recognizes the @ stance from the vehicle to the rearest cbject,
CONTROL DIAGRAM

o NOTE: A = Kardwirec; D = High Speec CAN Bus: N =« Mecium Speec CAN Bus
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Part Number 1 Description
- Battery
- Battery Junction Boo (I08)
- Parking ald rocyle
. Central Juncticn Box (CIB)
Rear parking aid sounder
Actomatic Temperature Control (ATC) module
Instrument Custer
ASS module
. Transmession control modu ¢
- Trarsfer box control mocule
- Clectnic park brake module
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ine control modu'e

Left outer front sensce

Left inner frock sensor

Right ‘rrer ?vm sersor

a8 Left Inner mmar sersor
15 Right meer mar sensor
20 RIght cuter rear sensor

21 Parking aid switch
PROXIMITY CAMERA SYSTEM



