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Introduction

The TekBot™ usb_cam is a USB camera complete with Windows drivers
and supporting MATLAB functions. The usb_cam was developed within
the TekBots group at the Electrical and Computer Engineering department
at Oregon State University. The usb_cam consists of two boards, the
usb_io.1 board and the usb_cam.1 board. (See the USB IO User Guide
for more information on the usb_io.1 board.) The usb_cam.0 board is
merely an adapter board that connects an Agilent 2700-4000 camera to
the usb_io.1 board.

1.1 Features

USB compatible device

Windows 98/2000/XP drivers included
MATLAB compatible

60x80 pixel images

1 frame per second

LED status indicators
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Getting Started

2.1

2.2

2.3
2.3.1

2.3.2

Each component in the usb_cam kit is functionally tested before it is
packaged. The usb_cam is completely configured before it is distributed.
In order to get the usb_cam working on your PC, the Windows drivers
need to be installed and the MATLAB tools placed in your MATLAB
working directory.

Kit Contents

Each usb_cam Kit is shipped with the following components packaged in
static sensitive bags.

e usb jtag1.1 board

e usb cami_0 board

e 2700-4000 model imager

e 15ft USB extension cable

System Requirements

The drivers for the usb_cam at this time have only been developed for
Windows 98, 2000 and XP. The MATLAB functions have been developed
and tested under MATLAB 6.0. The usb_cam will work with any PC with
the following:

e USB1.0/USB2.0 port

e  Windows 98/2000/XP

e MATLAB 6.0

Quick Start

Windows Drivers

Download the drivers from the TekBots Web Site and store them in a
temporary folder on your PC. There are three files: a1700v1_1.inf,
a1700v1_1.sys and ezusb.sys. After downloading the drivers, connect the
usb_cam by plugging it into the USB port and follow the onscreen
instructions. Section 3.2 gives more detailed instructions for installing the
Windows drivers.

MATLAB Functions

Download the MATLAB functions from the TekBots web site and place
them in your MATLAB working directory. There are two files: getRGB.dll
and getpic.m. These files could also be placed in a different folder as long
as the MATLAB path is set appropriately. To use the getpic.m function
see Section 4.2

Copyright 2003 - Oregon State University



TekBots™ usb_cam User Guide Page 5 of 5

2.3.3

2.3.4

Power Up

The power up sequence is as follow: After the device is plugged in,
Windows will initially treat it as a generic USB device. First Windows will
ask it to identify itself. The usb_cam then sends Windows a Product ID
and a Device ID. Windows will then match those ID’s to the drivers that
where installed. If the drivers where not installed, Windows will then
prompt the user for driver information. The usb_cam has two drivers. The
first is a firmware download driver while the second is a communications
driver.

e Firmware download driver

The Cypress chip on the usb_jtag1.1 board is an 8051 with built-in USB
protocol circuitry. The 8051 firmware can be downloaded in a number of
different ways. The two most useful ways is boot loading from an
EEPROM or downloading it over USB. For the usb_cam it is downloaded
over USB. When the usb_cam is first connected to the PC it identifies
itself as a usb_cam with no firmware. The a1700v1_1.sys driver with
firmware is then downloaded after which the 8051 disconnects and
reconnects to the USB port.

e Communications driver

After the firmware driver has configured the 8051 on the usb_cam, the
8051 will disconnect from the USB port and reconnect as a uab_cam with
firmware. At this point the communications driver is loaded to specify the
protocols needed to talk to the usb_cam.

e Startup success

The usb_cam has 8 LEDs for error report. If an error should occur during
the startup process a value of 0x99 will be displayed on the LEDs. If the
camera initialized correctly a value of 0x80 will be displayed on the LEDs.
Allow at least eight seconds for the usb_cam to start up successfully after
connecting the usb_cam to the PC.

Cable connections

Be sure that the cables are plugged in securely. A plug that is not
connected securely could disconnect momentarily, resetting the 8051
without having Windows realize that the device has been reset. This
could cause MATLAB to hang. If this happens:

Close MATLAB

Disconnect the usb_cam

Wait at least 8 sec

Reconnect usb_cam

e Start MATLAB

The reason MATLAB needs to be closed is because the *.dll will keep the
USB channel active and not allow the usb_cam to reconnect correctly.
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Windows Drivers

3.1

3.2

Download drivers

The drivers are available on the TekBots web site. There are three files that are
needed: a1700v1_1.inf, a1700v1_1.sys and ezusb.sys. The *.inf file is a table
that associates device ID’s with specific system files. With the usb_cam, the
a17vi_1.sys is the firmware download driver while the ezusb.sys is the USB
communications driver. Place these files in a folder on your PC. For this
example | assume the files are in C:/temp

Connect usb_cam to PC

After the usb_cam has been connected to the PC, Windows will start up the “add
device wizard.” Select the “Install from a list or specific location” option, Figure
3.1, and click on Next.

Found New Hardware Wizard

YWelcome to the Found New
Hardware Wizard

This wizard helpz pou install zoftware for:

USE Device

Z:') If your hardware came with an installation CD
422 or floppy disk. insert it now.

Wwhat do wou want the wizard to da?

" |nstall the software automatically [Fecommendsd)

£ dmstall fram a list or specific lncation [Advanceds

Click Meut to continue.

< Back I Mest > I Cancel

Figure 3.1

In the next window, Figure 3.2, select the first option to search for the driver.
Also check the second box in order to specify the location of the drivers. Then
Browse to the folder where you saved the three files that where downloaded from
the TekBots web site. In this example it is the C:/temp folder. Click Next.
Windows will now display a warning screen stating that the driver you are
installing is not Microsoft certified, Figure 3.3. Click Continuo Anyway. You will
now see Windows transferring the driver files and completing the settings. After
the files have been set up, click finish. If all went well the first driver is now
installed and you should see the LEDs on the usb_cam displaying the value
0x80.
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Windows will now go through to same process to install the second driver.
Because you have already specified where the files are located you should only
have to click next all the way through. Figure 3.4

Found New Hardware Wizard

Please choose your search and installation options. L,

& Search for the best driver in theze locations.

Use the check boxes below to limit or expand the default search, which includes local
paths and removable media. The best driver found will be installed.

[~ Search remavable media [floppy, CO-ROM...]

W Include this location in the search:

IC: “<Falder that containz the drivers: _vJ Browsze |

" Don't zearch. | will choose the driver ta install

Choose this option to select the device driver from a list. Windows does not guarantee that
the driver you chooze will be the best match for pour hardware.

< Back I Hest » I Cancel
Figure 3.2

Hardware Installation

r} The saftware yau are instaling far this hardware:
.

Fitmiare: download [1700v1_1.sys)

has ot passed Windows Logo testing to verify its compatibility

with Windows 2P (Tell me why this testing is important. )

Continuing your installation of this software may impair
ar destabilize the conect operation of pour spstem
sither immediately or in the future. Microsoft strangly
recommends that you stop this installation now and
contact the hardware vendor for software that has
passed Windaws Logo testing.

Continue Anyway
Figure 3.3

Found New Hardware Wizard

Welcome to the Found New
Hardware Wizard
This wizard helps you install software for:

Cypress EZIJSE [ezusb.ays)

f'\') If your hardware came with an installation CD
= or floppy disk, insert it now.

“what do you want the wizard to do?

% {nstall the software automatically (R ecommendedE

7 Inztall from a list or specific location [Advanced)
Click Mest to continue.

< Back I Mext » I Cancel
Figure 3.4

If the wizard found the EZUSB (ezusb.sys) you can click next. If not, you will
need to specify the location as done for the first driver.
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MATLAB Functions

Once the Windows drivers have been installed it is easy to start using the
MATLAB functions. Simply download them from the TekBots web site and place
them in your MATLAB working directory. You can now start using the usb_cam
in MATLAB.

4.1 Before starting MATLAB

Make sure that the usb_cam is plugged in and that the drivers have loaded
successfully before starting MATLAB. If the usb_cam makes MATLAB hang,
refer to section 2.3.4

4.2 Usage information

The getRGB.dIl is a MATLAB mex file that communicates with the usb_cam
Windows drivers. The getpic.m function uses the gerRGB.dll to talk to the
usb_cam and get an image.

>> RGB = getpic;

This command will return to the RGB variable an image matrix. RGB will have
dimensions 60x80x3 and will be of type uint8 (unsigned integer, 8 bits). The
image is a 2x2 matrix of pixels where each pixel has one byte one data for each
of the three primary colors (red, green and blue). A bitmap version of the image
will also be stored straight to your current folder as p60x80.bmp.
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usb_cam Board Specifications
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Figure 5.3 — Board Dimens
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