
The Dory Platform.
Ingenitech (NZ) Ltd. Case Study

Ingenitech (NZ) Ltd. is a New Zealand-based company founded
in 2003 as an application developer and service provider of
enterprise fleet management and messaging solutions.  Leveraging
Bluewater Systems’ existing Snapper module, the ibright Platform
helps determine how the performance of fleet vehicles is impacting
the environment and assists in calculating the carbon footprint of
a fleet or of individual vehicles, as well as the causes, to improve
efficiency.
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Seeking a Solution
Ingenitech (NZ) Ltd. is an Auckland-based organisation that creates leading edge, practical and innovative
electronic design solutions for commercial operations with a telemetry or monitoring focus.  Their expertise across
the automotive, environmental and industrial sectors has enabled them to deliver extensive benefits to their
clients.  Serving New Zealand as well as an ever-expanding international market, Ingenitech (NZ) Ltd. has
successfully designed and developed numerous applications for telemetry hardware and software, sensor
interfacing, compression and signal processing and the integration of RF technology.

In the creation of a product for use in an automotive application,Ingenitech (NZ) Ltd. enlisted the assistance of
Bluewater Systems Ltd. in the development of a platform for an automotive management and diagnostic system.
The aim of the project, named Dory, was to provide the core functionality of a Telematics Unit (TMU) and Remote
Diagnostics Unit (RDU).  These devices were to be fully independent yet communicate via Bluetooth to provide
the overall solution of delivering remote vehicle diagnostics to a central location.

Defining the Dory Platform

The Dory platform prototype developed by Bluewater Systems (left) was integrated into a compact, “sandwich-style”
board (centre).  This is placed in a lightweight and portable enclosure that is fitted into a vehicle and assesses various
diagnostic information (right).

The Dory hardware platform, created by Bluewater Systems and Ingenitech (NZ) Ltd., is located inside a vehicle
and is responsible for transmitting back the vehicle’s location, acceleration, on-board vehicle diagnostics (OBD)
and any other related information via a GSM link to a monitoring location.  The hardware is split into two parts,
the TMU, which does the bulk of the processing and communications, and the RDU.  These units are located
inside of each automobile and communicate with one another to process the data.  The TMU is responsible for
recording the vehicle’s location and acceleration as well as receiving and recording the state of the engine’s
health from the information provided by the RDU.

Before beginning the development of the Dory platform, a number of elements needed to be defined and accounted
for as outlined by Ingenitech (NZ) Ltd. for the TMU and RDU.

The TMU:
Fitted into a vehicle and communicates when a monitoring location is over a GSM link.
Records location information through an on-board GPS.
Records acceleration information through an on-board accelerometer.
Records engine information obtained over a Bluetooth link with the RDU eliminating the need for a complex
in-vehicle cabling loom.

The RDU:
Directly connects to the standard OBD engine information connector in the vehicle.
Communicates with the TMU via Bluetooth.

Environmental Considerations:
The operating requirement for the units is in the temperature range of -40 and 80 degrees Celsius.
The system and enclosure must be able to withstand varied levels of impact.
The components of the PCB mounting must be designed to tolerate considerable amounts of vibration 
and therefore must be resilient to the loosening of connectors.



Challenges and Creation of a Unique Form Factor
The initial Dory prototype was built on an A5-size PCB with Bluewater Systems’ Snapper CL15 Single Board
Computer Module, which is also referred to as a Snapper CL15 SOM, fully integrated onto the board.  While a
modular approach would have reduced design risk and made it easier to make changes, Ingenitech (NZ) Ltd
wanted to ‘skip’ this step and move straight to an integrated board.  The step made it obvious that space was
at a huge premium, with large components such as the GSM modem and GSM antenna dominating the board.
So the TMU design was split into two boards, one for the RF side of things (and a bit of not-so-noisy digital
circuits) and the other for the microprocessor, power supply, etc.  Deciding the pin outs of the linking connectors,
mechanical interaction between two boards spaced closely together, trying to achieve optimal placement, routing
and paths for return currents were all challenges that had to be overcome during the form factor design.  There
was extensive correspondence between the Bluewater Systems and Ingenitech (NZ) Ltd. for tweaking purposes
and several component changes for size reasons. In the end, a very compact, “sandwich-style” PCB layout for
the final form factor was created. The design process generated a unique product that fit nicely into a compact,
hand-held form factor.  The “sandwich-style” design both minimised space and contributed extra functionality
and peripherals to support the functions necessary for the TMU and RDU.

Like many modern electronic products that are required to be small in size, lightweight and portable, the TMU
is based on an ARM9 CPU core.  The Dory platform uses a Cirrus Logic EP9315 CPU as found in Bluewater’s
Snapper CL15 SOM.  It is an inexpensive and capable microprocessor that meets the processing requirements
needed of the TMU.

Most of the RF communications are handled in the TMU and thus it has an on-board GPS/GSM module, a
separate on-board antenna for GPS and GSM respectively, and provides separate antenna sockets for external
antenna options if needed.  For Bluetooth connectivity, it uses an on-board Bluetooth module and separate on-
board antenna.  In terms of sensors, the TMU has an on-board accelerometer and internal temperature sensor.
Linux is the operating system of choice for the TMU and device drivers were obtained or developed for all of the
TMUs peripherals by Bluewater.  With the incorporation of each of these elements, the TMU is essentially a fully
fledged computer in its own right in a “sandwich-style” form factor consisting of a processor board and an RF/IO
board.

The RDU board uses an application-specific IC designed to interface with an automotive OBD port.  An Atmel
ARM microcontroller receives the OBD information coming from the port and then relays the information through
a Bluetooth module to the TMU.  The microcontroller is also used to control and configure the Bluetooth module.

Bluewater Systems’ CEO Sarosh Dubash says, “The Dory platform shows the inherent capability and versatility
of the CL15 to handle such sophisticated applications as well as the advantages of our Snapper modules to be
rapidly integrated into small form factor driven, demanding and complicated products.”

These are example images of  the various
applications that interpret the data
provided by the Dory platform, using
Ingenitech (NZ) Ltd. software programs,
to provide users with various levels of
usability and key inputs to better manage
their fleet. The hardware can support
applications that provide organisations
with detailed information about their fleet
such as incident and events alerts, fuel
usage management, service and
maintenance alerts, environmental
monitoring and journey information.

Integrating ARM, Linux, GSM, GPS, Bluetooth...



Features of the Dory Product
The integrated Snapper CL15 design and additional functionality provide:
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About Bluewater Systems Ltd.
Bluewater Systems, a fast-growing company formed in 1996, is an ARM Technology Solution Centre, specialising
in embedded electronic and FPGA design.  With offices in Christchurch, New Zealand and the United Kingdom,
Bluewater Systems services a number of local and international customers, including ARM, NEC and the Defence,
Science and Technology Organisation of the Australian Department of Defence.

The company’s vision is to empower all companies to realise the benefits of ARM technology through engineering
and design services, development tools, support and ARM-based system modules.  Products and services offered
by Bluewater Systems include:

Consulting services, from FPGA design to full product development
Snapper Single Board Computer Modules, which enable fast and cost-effective design turnaround
Extensive range of ARM, Keil and RealView development tools

About Ingenitech (NZ) Ltd.

Ingenitech (NZ) Ltd. is a privately owned full-service company that was founded in 2003 as an application
developer and service provider of enterprise fleet management and messaging solutions.

From primary functions, as asset location monitoring, to superior features such as visibility of driver behaviour,
compliance assurance, asset security, operational performance measurement and environmental impact
assessment, we have continually progressed our solution to put extraordinary value within our customers reach.

Ingenitech (NZ) Ltd. is passionate about leading the industry in intelligent and easily integrated vehicle telematics
solutions.  Our goal is to proactively improve our customers and partners profitability and competitive advantage
through the application of our ibright Solutions.

Ingenitech has a global clientele.  Our partners and customers include industry leaders in Freight and Logistics
in the United States, Europe and Australasia.

ARM9 based processor capable of running Linux OS
64MB SDRAM
1GB NAND flash storage
1 x 512KB EEPROM for Boot and configuration
Bluetooth connectivity
GSM and GPS via on-board module and antennas
Accelerometer and internal temperature sensor
Multiple UARTs
Multiple I/O with digital I/O and analogue I/O control
Ethernet 10/100
Antennas for GPS, GSM/GPRS and Bluetooth
Mini-USB host port directly supported by processor
ADC
Buttons and LEDs
Real-time clock and coin cell supply
Support for 15 separate power domains for core, modules and peripherals
MicroSD socket for removable flash storage
Linux 2.6 kernel with driver for NAND, Ethernet, UARTs, analogue and digital I/O, RTC, SD card, GPS,
GPRS, buttons and LEDs, accelerometer and temperature sensor


