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Abstract-The project aim is to design a next generation Vehicle Black Box > as E-Crash corder, (Enhanced
Crash Data Recorder) that is the combination of all the advantages of prea | xes, Event Data Recorders (EDRs) and
\ t

standalone Digital Video/Audio recorders. The E-Crash corder is integra e Electronic Control Unit (ECU) which is
responsible for the airbag
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I DUCTION

The project aim is to design a next generatjpn @Slack Box (EDR), named as E-Crashcorder, (Enhanced Crash
Data Recorder) that is the combination of %ﬂvantages of previous Black Boxes, Event Data Recorders (EDRS)
and standalone Digital Video/Audiogcorde e E-Crashcorder is integrated within the Electronic Control Unit
(ECU) which is responsible for the@ control and deployment and stores the status of vehicle gathered from
different sensors. It is equipped ra that records the video snapshots in front of the vehicle. It also records
the audio inside the vehicl @wicrophone. The E-Crashcorder has Global Positioning System(GPS) receiver
for reading the current latj longitude of the vehicle point. The 6 Degrees of Freedom (DOF) of inertial
sensor, which is a Trj ccelerometer sensor and Triple-axis magnetometer sensor, is integrated with E-
Crashcorder to read_t city, acceleration and orientation of vehicle using which we analyze the stability of
vehicle duri r@ After collecting and synchronizing all data, the E-Crashcorder saves them in Secure
Digital (SD)’\ as a USB port which is used to transfer the recorded data to a PC/Laptop.the crash event.
Immediat crash event, the recorder automatically stops after a few seconds. EDR data can be retrieved and
analyz ermlne the driver’s actions and how the vehicle performed at the time of a crash. A real time clock

e microcontroller is used to timestamp every data that will be recorded.Here is the list of the crash data

s that will be recorded.

he system can be integrated with even bicycles/two wheelers with a few modifications.40 seconds of data
ecording that exceeds the traditional EDR limit of 10 seconds.A high performance 32-bit ARM Cortex-M3
microcontroller, consuming very low power.
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SOFTWARE USED:

FAT-32 embedded file system library for memory card via SPI protocol.USB 2.0 library with CDC device class acting as virtual
COM. Digital Camera Driver with SCCB control protocol. Digital MEMS Compass device driver via 12C protocol. MEA
protocol decoder for GPS via UART protocol.Cortex-M3 peripheral device driver library, CMSIS from ARM

EXISTING TECHNOLOGY:

Modern vehicles use a number of onboard computers to control driving systems, including acceleration, braking and aimago
deployment. The computers are connected to sensors throughout the vehicle and send the sensor data to EDR (Event Da\
Recorder aka Vehicle Black Box). But these EDRs have limitation, for example, in the recently alleged unintended-acceleration
incidents involving Toyota, the expert witness said that EDR itself went wrong during the crash event and as a result the%a?
was stored is not good enough to figure out whether the car or the driver is to blame.

PROPOSED TECHNOLOGY: &'2
IS to design a next generation Vehicle Black Box (EDR), named as E-Crash corder, (Enhanced Cras &efo ) that is the

combination of all the advantages of previous Black Boxes, Event Data Recorders (EDRS) and stand ital Video/Audio
recorders. The E-Crash corder is integrated within the Electronic Control Unit (ECU)
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The BRG supports both the asynchronous and synchronous modes of the USART. It is a dedicated 8-bit baud rate generator. The
SPBRG register controls the period of a free running 8-bit timer. In asynchronous mode, bit BRGH (TXSTA<2>) also controls
the baud rate. In synchronous mode, bit BRGH is ignored. Table shows the formula for computation of the baud rate for different
USART modes which only apply in master mode (internal clock). Given the desired baud rate and Fosc, the nearest integer value
for the SPBRG register can be calculated using the formula in Table. From this, the error in baud rate can be determined.
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gsed image processing.Standard SCCB Interface for Control and
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a location system based on a constellation of about 24 satellites orbiting the earth at

iles. GPS was developed by the United States Department of Defense (DOD), for its

jtary locating utility. The DOD's investment in GPS is immense. GPS has proven to be a useful
pplications as well. The smart antenna can track upto 66 satellites at a time.Fast time to first fix,

ow power.Less than 10m Accuracy.57600bps UART interface.Up to 10Hz update rate.Built-in micro
stem data for rapid satellite acquisition.LED indicator for fix or no fix.GPS satellites are orbited high

d tMy problems associated with land based systems, yet can provide accurate positioning 24 hours a day, anywhere

orrected positions determined from GPS satellite signals produce accuracies in the range of 50 to 100 meters.
industries are leveraging off the DOD's massive undertaking. As GPS units are becoming smaller and less
ivey there are an expanding number of applications for GPS. In transportation applications, GPS assists pilots and drivers
| inting their locations and avoiding collisions.

IV MAGNETOMETER

Magnetometers, which measure magnetic fields, are distinct from metal detectors, which detect hidden metals by
their conductivity. When used for detecting metals, a magnetometer can detect only magnetic (ferrous) metals, but can detect
such metals buried much deeper than a metal detector. Magnetometers are capable of detecting large objects like cars at tens of
meters, while a metal detector's range is unlikely to exceed 2 meters.The magnetometer is based on the idea that the magnetic
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flux moving through a coil depends on the orientation of the with respect to the magnetic field lines of the earth.It consists of
three spokes which share a single exciter coil. The complete suspend in order to ensure that only the horizontal component of the
magnetic field is measured. When zooming down to one of the spokes the following sketch can be made:
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How ever with the inclusion of an external field (that of the earth for examples), changes in ux can be observed. This
change in flux is caused by the saturation of the perm alloy used. When a magnetizable mateffi y saturated. The material is

completely magnetized and a stronger magnetic force as no effect on the magnetic flux densit

0°
V DC SERVO METER \\

Used for position and speed control.Operated with PWM pu é’ (80Hz.Dutycyle variation controls the desired
parameter.Operates with low current, ideal for battery powered applict a In any electric motor, operation is based on simple
electromagnetism.A current-carrying conductor generates a m ic field; when this is then

O

plage external magnetic field, it will experience a force proportional to the current in the conductor, and to the strength of
~ prnal magnetic field. As you are well aware of from playing with magnets as a kid, opposite (North and South) polarities
(e’ while like polarities (North and North, South and South) repel. The internal configuration of a DC motor is designed to
rness the magnetic interaction between a current-carrying conductor and an external magnetic field to generate rotational
motion.Let's start by looking at a simple 2-pole DC electric. winding with a "North" polarization, while green represents a
magnet or winding with a "South" polarization).Let's start by looking at a simple 2-pole DC electric motor (here red represents a
magnet or winding with a "North" polarization, while green represents a magnet or winding with a "South"polarization
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Again, disassembling a coreless motor can be instructive -- in this case, my hapless victim was a chea| w& motor. The
guts of this disassembled motor are available for you to see here (on 10 lines / cm graph paper). This i ccurately, was)

a 3-pole coreless DC motor.

VI PROJECT ADVANTAGES
Existing EDR technology doesn’t integrate audio and video into its functionality. The a&of audio and video into the

recorded parameters would help to find out the true happenings and make thg tion much easier one.Records all the
vehicle parameters starting from 30 seconds before crash and 10 seconds g Xﬁ rding the latitude and longitude of the
vehicle will provide the true vehicle position and motion during a crash e\Agt ccess to the black box device helps easy
retrieval of information on any PC/Laptop.A 2GB memory card is used as BN storage memory providing enough space for
all the audio, video and other vehicle parameters.The system can h ’. w€d with even bicycles/two wheelers with a few
modifications.40 seconds of data recording that exceeds the traditionaRgDEJlimit of 10 seconds.A high performance 32-bit ARM
Cortex-M3 microcontroller, consuming very low power.

CL®SION
The project Recorders and standalone Digit 0 recorders. The E-Crashcorder is integrated within the Electronic
Control Unit. Responsible for the airbag contr ployment and stores the status of vehicle gathered from different sensors.

is the combination of all the advantages 0
for memory card via SPI protocol.USB

previo Black Boxes, Event Data Recorders. FAT-32 embedded file system library
ary with CDC device class acting as virtual COM. Next Generation 32-bit ARM
Processor for Embedded Applicati Nad#on ARMV7-M Architecture. Harvard architecture. Separate | & D buses allow
parallel instruction fetching a@ge&stage pipeline with branch speculation. High Performance RISC CPU.Greater
performance efficiency, with sing the frequency or power requirements. ARM Cortex-M3 processor, running at
frequencies of up to 100 emory Protection Unit (MPU) supporting eight regions is included. Four general purpose
timers / counters, with f eight capture inputs and ten compare outputs. DSP based image processing.Standard SCCB
Interface for Contr Iguration.8-pin parallel interface for data.Low voltage low power CMOS technology. Earth has 24
GPS satellites, re always visible .GPS receiver calculates location using Triangulation method. Allows FAT-32
formatting w ile management.Used as mass storage device in portable embedded system.Developed by SD Card
in

Associati ws compatible FAT-32 file system.Ported to Cortex-M3 and Cortex-MO0. serial protocol connecting a
ith a host computer such as a PC/Laptop. Used for position and speed control.Operated with PWM pulses @
ing the latitude and longitude of the vehicle will provide the true vehicle position and motion during a crash event.
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