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Smart real-time vehicle tracking system
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Features

June 2014

Real-time vehicle tracking through
GPS/GSM/GPRS. Vehicle location co-
ordinates acquired using a Telit GPS module
and sent over GPRS to web server-based fleet
tracking application

The vehicle states are defined as parked, in-
journey, off journey and break

Vehicle location and status tracking on web-
based GUI application using APIs by third-
party map provider OpenStreetMap

Graphical display of information including
vehicle status, location coordinates, speed,

Data brief

distance covered, GPS strength, GSM signal
strength, time and date

Car lift alarm for anti-theft feature (sensed
using MEMS)

Black box functionality: in case of vehicle crash
(detected using MEMS), vehicle status and
location parameters are stored in the microSD
card and a text message is sent to the admin
“Mobile Number” informing of the alarming
situation. The text message is sent only when
the vehicle is in-journey state; in all other cases
alarm notification is on the web-based GUI

Tamper and panic detection with alarm

Detailed web-based “fleet management
system” for tracking and management of
vehicle location and status. Currently supports
10 vehicles. Flexibility to add/modify/remove
vehicles and drivers from the menu.
Configuration of parameters as frame-rate,
emergency number and over-speed value are
also supported.

Buzzer on vehicle unit for alarm indication

On-board user switch controls various
functions

ROHS compliant
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Description

The STEVAL-IEG001V2 implements a smart vehicle tracking system reference design
based on GPS/GSM/GPRS. The system is built around the Cortex-M3 STM32F20x
microcontroller series.

Today, tracking and navigation systems for vehicles are extensively used all over the world
by public transportation units, fleet owners as well as by individuals, and are an essential
component of vehicle telematics systems.

The system consists of a vehicle unit (installed inside the vehicle) and remote web server
application where the vehicle status and movement data can be viewed in an intuitive way
on the map.

The vehicle unit is built around Cortex-M3 STM32 microcontroller, Telit GPS (SL869)
module and SAGEM GSM/GPRS module.

The vehicle unit gathers GPS information such as location coordinates, time, date, speed,
in-journey distance traveled and satellites fixed and sends the data over GPRS to the web
server application. This web application displays the current location and status information
of the vehicle in OpenStreetMaps. The same information is displayed locally on the
graphical LCD display.

This unit features the following MEMS sensors: LIS331DLH 3-axis accelerometer and
yaw/pitch/roll gyroscope L3GD20. This unit also serves as theft a detection unit and senses
car lift using MEMS.

In case of vehicle crash (detected using MEMS), the vehicle status and location parameters
are logged within the microSD card and the same information is sent to the admin by text
message, thereby implementing black box functionality.
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STEVAL-IEG001V2 Schematic diagrams

1 Schematic diagrams

Figure 1. uSD connections
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Figure 2. IrDA transceiver
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Schematic diagrams

STEVAL-IEG001V2

Figure 4. LCD connector on VTS motherboard
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Figure 5. Graphical LCD daughter card
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STEVAL-IEG001V2

Schematic diagrams
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Figure 6. GPS module interface

E\émg;: Ve |E ,?:: e _‘L wva L
ésr{;‘?& el?;_]:.é_, c7 L ":‘:‘F——cﬂ =
o b o e z.zurI m
TELIT SLBEO i o
. ?Antenna camul) SN N s
fl s 1] o x28007 | X | R12 , (206 Pas USARTI TH GBS pmag usamTi_TecPs
121 Gud GND
I = _Dl R13 A Z0E PAI0 USARTI Rx GPS  (/pat USARTI_Rx_GPS
K avs
T
Figure 7. GSM
J3
\
4 3Ve e
- > PA3_USART2 Tx_GSM
. PA2_USART2_Rx_GSM
il
CONS8 =
J4
1 £ PC4_POK_IN_GSM
- {{PC5_ADC_IN15_GSM_I/O
2 gg | USART2_CTS_GSM
= {{ PA1T_USART2_RTS_GSM
CONS

DoclD026581 Rev 1

5/12




Schematic diagrams

STEVAL-IEG001V2

Figure 8. GSM module interface
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STEVAL-IEG001V2

Schematic diagrams

Figure 10. Compatibility between STM32F10x and STM32F20x
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Figure 11. Switch section
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Schematic diagrams STEVAL-IEG001V2

Figure 12. SWD section
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STEVAL-IEG001V2 Schematic diagrams

Figure 15. Voltage regulators
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Figure 16. Gyroscope section
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Figure 17. Temperature sensor
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Schematic diagrams

STEVAL-IEG001V2

Figure 18. Accelerometer section
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Please Read Carefully:

Information in this document is provided solely in connection with ST products. STMicroelectronics NV and its subsidiaries (“ST”) reserve the
right to make changes, corrections, modifications or improvements, to this document, and the products and services described herein at any
time, without notice.

All ST products are sold pursuant to ST's terms and conditions of sale.

Purchasers are solely responsible for the choice, selection and use of the ST products and services described herein, and ST assumes no
liability whatsoever relating to the choice, selection or use of the ST products and services described herein.

No license, express or implied, by estoppel or otherwise, to any intellectual property rights is granted under this document. If any part of this
document refers to any third party products or services it shall not be deemed a license grant by ST for the use of such third party products
or services, or any intellectual property contained therein or considered as a warranty covering the use in any manner whatsoever of such
third party products or services or any intellectual property contained therein.

UNLESS OTHERWISE SET FORTH IN ST'S TERMS AND CONDITIONS OF SALE ST DISCLAIMS ANY EXPRESS OR IMPLIED
WARRANTY WITH RESPECT TO THE USE AND/OR SALE OF ST PRODUCTS INCLUDING WITHOUT LIMITATION IMPLIED
WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE (AND THEIR EQUIVALENTS UNDER THE LAWS
OF ANY JURISDICTION), OR INFRINGEMENT OF ANY PATENT, COPYRIGHT OR OTHER INTELLECTUAL PROPERTY RIGHT.

ST PRODUCTS ARE NOT DESIGNED OR AUTHORIZED FOR USE IN: (A) SAFETY CRITICAL APPLICATIONS SUCH AS LIFE
SUPPORTING, ACTIVE IMPLANTED DEVICES OR SYSTEMS WITH PRODUCT FUNCTIONAL SAFETY REQUIREMENTS; (B)
AERONAUTIC APPLICATIONS; (C) AUTOMOTIVE APPLICATIONS OR ENVIRONMENTS, AND/OR (D) AEROSPACE APPLICATIONS
OR ENVIRONMENTS. WHERE ST PRODUCTS ARE NOT DESIGNED FOR SUCH USE, THE PURCHASER SHALL USE PRODUCTS AT
PURCHASER’'S SOLE RISK, EVEN IF ST HAS BEEN INFORMED IN WRITING OF SUCH USAGE, UNLESS A PRODUCT IS
EXPRESSLY DESIGNATED BY ST AS BEING INTENDED FOR “AUTOMOTIVE, AUTOMOTIVE SAFETY OR MEDICAL"” INDUSTRY
DOMAINS ACCORDING TO ST PRODUCT DESIGN SPECIFICATIONS. PRODUCTS FORMALLY ESCC, QML OR JAN QUALIFIED ARE
DEEMED SUITABLE FOR USE IN AEROSPACE BY THE CORRESPONDING GOVERNMENTAL AGENCY.

Resale of ST products with provisions different from the statements and/or technical features set forth in this document shall immediately void
any warranty granted by ST for the ST product or service described herein and shall not create or extend in any manner whatsoever, any
liability of ST.

ST and the ST logo are trademarks or registered trademarks of ST in various countries.
Information in this document supersedes and replaces all information previously supplied.
The ST logo is a registered trademark of STMicroelectronics. All other names are the property of their respective owners.

© 2014 STMicroelectronics - All rights reserved

STMicroelectronics group of companies
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Malaysia - Malta - Morocco - Philippines - Singapore - Spain - Sweden - Switzerland - United Kingdom - United States of America
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