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Booting Oto

1) Boot Oto by pressing its power button. Gumstix needs about 45 seconds
to boot. At the conpletion of the boot process, a yellow LED (Il abel ed
"LED1") on gumstix’s WFI card (top of the Gunstix stack) will blink
rapidly for a few seconds and then renmin on.

I f using the CMJCam renove the lens cap fromits |ens.

Starting and Stopping Player Server

1) Once gunstix has booted, SSH to it as root. To do this froma Linux
shel | use this command:

ssh root @unsti x

The root password is

RunQi t o!
2) Inroot’s hone directory, you Il currently find two Pl ayer server
configuration files:
roonba. conf --- Only runs the roonba driver
roombaCmucam conf --- Runs both the roonba and CMJCam drivers

3) To start Player server running on gunstix, run the follow ng from
root’s honme directory:

./ player player_conf_file

repl aci ng player_conf _file with the name of a valid Player server
configuration file. Note that Oxto’s LEDs and/or one of the CMJCami s
LEDs will extinguish when Player server starts running. This is

nor mal .

4) To stop the running Pl ayer server, type a "C

Halting Oto

1) Shutdown gumnsti x by running:
hal t; exit

Wait 30 seconds for gunstix to conplete its shutdown procedures and
then press tto’s power button. Not waiting a full 30 seconds nay
render gunstix unusable. The LEDs on gumstix and the CMJCam shoul d be
ext i ngui shed once you’' ve pressed Gtto’s power button. Replace the |ens
cap over the CMJCani s | ens.

Recharging Oto

1) If to is not already powered-off, halt Qto.

2) CAREFULLY di sconnect the gray DB25 connector at the front of Qto’'s
cargo bay.
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3)

4)

5)
6)

7)

Connect the charger to Oto.

Connect the charger to a surge-protected outlet. Wit a few hours for
the charge indication LED to gl ow green.

Di sconnect the charger fromthe outlet.
Di sconnect the charger from Qto.

CAREFULLY reconnect the gray DB25 connector to Oto.

Recordi ng Col or Bl ob Information for Object Tracking

2)
3)

4)

5)

6)

7)

8)

9)

The CMJCamwi || need to be connected directly to the Linux
wor kstation in order to capture the RGB val ues necessary for tracking
an obj ect.

Note carefully AND RECORD the orientation of the two cabl es connected
to the CMJCam from gunstix. The two-wire cable is power. The
red-striped wire on this cable is +5V (labeled "Main" on the circuit
board). The four-wire cable is the serial cable. The red-striped wire
on this cable is ground.

Carefully disconnect the two cables. Do NOT pull on the wres.

Connect the wall transformer to the CMJCam board. The red |ead should
be connected to the +5V Main pin. Connect the serial converter cable
to the CMJCanmi s serial port. The black wire should be connected to the
ground pin.

Using the USB cabl e attached to the workstation, connect the seria
converter cable to the workstation. Ensure that the CMJCanmi s power
switch is in the "On" position. Plug-in the wall transforner to a
surge-protected outlet. Two green LEDs should light on the CMJCam
board. Renove the lens cap fromthe CMJCanis |ens.

From a shell pronpt, run the comrand
cnmucam

and follow the instructions printed by the programto correctly specify
the serial port to be used for comunications. The CMJCan2 GU will
begi n runni ng.

If it is not already selected, select the GU’'s "Camera View' tab.
Cick the "Grab Frame" button in order to grab a frame fromthe

canera. |f necessary, refocus the lens be turning it cl ockw se or
countercl ockwi se on its screw nount and grabbi ng another frame. Repeat
as necessary until the image is reasonably sharp

Pl ace the object to be tracked within view of the canera. The col or of
this object should be fairly unique relative to other colors in the
scene. Lighting should be adjusted so that it matches the lighting
that will be used while tracking the object. Gab a franme containing
the object to be tracked.

In the frame you just grabbed, click the object to be tracked. It wll
becore hi ghli ght ed.

Click the QU 's "Color" tab. At the bottomof this tab you will see
six color values. These are the three nmin RG values and three nax RGB
val ues to be used for tracking the object. These are eight-bit val ues.
Record the six values in this formt:



ot t oCMUCam Thu Jun 07 11:55:28 2007 3

mn_ red max_red mn_green nax_green m n_bl ue nmax_bl ue

If you want, you can track the object fromthe GU by clicking the
"Track Col or" button and noving the object around in the canera' s field
of view The GJ may |ose comunications with the camera. Don't worry
--- that appears to be nornal

10) Exit fromthe GU

11) Disconnect the wall transformer fromthe surge suppressor. Disconnect
the serial converter fromthe workstation. Disconnect the two cables
fromthe CMJCam Again, be careful to NOT pull on the wires.

12) Carefully reconnect the two cables fromgunstix to the CMJCam in the
same orientation you had originally observed and recorded.

13) Now, we transfer the six RGB values you just recorded into a Pl ayer
server configuration file on gunsti x.

Fol l ow the instructions el sewhere for booting Oto and gunsti x.

14) Once gumstix has booted, SSH to it as root. To do this from a Linux
shel | use this conmmand

ssh root @unsti x
The root password is
RunQi t o!

15) In root’'s home directory, you'll find the Player server configuration
file roonbaCrucam conf The color blob information is stored in this
file. Open it for editing using vi.

Here's a quick summary of the inportant vi commands:

o Cursor notion: use arrow keys.

o Change a number: nove cursor to the nunber’s first digit; type
"cw' (no quotes); type the replacement nunber; press the Esc key.

o Save file and quit: type ":wg" (no quotes); press the Enter key.
16) Near the end of the file, you'll find a line that |ooks |ike this:
color0 [ 215 255 215 255 31 81 ]

Docurent ati on above this line in the file will rem nd you of the format
for entering the six RG values you recorded earlier. Enter your six
RGB val ues, save the file, and exit vi.

17) To start Player server running on gumstix, refer to the specific
instructions el sewhere. You'll want to use the roonmbaCrucam conf
configuration file.

18) The CMJCamis upper LED will blink rapidly when it has acquired the
tracking object. This is a good sign that things are working well.

19) Run your Player client programand interact with Oto. For instance:
pl ayerv -h gunsti x

20) Follow the instructions el sewhere for stopping Player server and
halting Oto.
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Client Uilities Provided with Player

Pl ayer server must be running in order for these Player clients to work.

1)

2)

pl ayerv --- visualization tool for data from Pl ayer server devices
Starting:
pl ayerv -h gunsti x

Devi ces supported and usable fromthis tool: blobfinder, position2d,
and power.

pl ayerprint --- print sensor data from Pl ayer server devices
Starting:

pl ayerprint -h gumnstix device
where device is a supported device.

Devi ces supported and usable fromthis tool: blobfinder, bumper,
posi tion2d, and power.

Renovi ng/ Repl aci ng the Sensor Pl atform

2)

3)

4)

5)

CAREFULLY di sconnect the two cables fromthe CMJUCam noting and
recording their orientation.

CAREFULLY renove the CMJCam fromthe sensor platform(it’s attached
with two strips of Velcro).

Unscrew the four screws attaching the sensor platformto Qto.
CAREFULLY remove the sensor platformfrom Qto, CAREFULLY pushing the
WFI antenna from above through the platform (The WFI antenna is on

a very short, delicate cable.)

To replace the sensor platform reverse instructions 1--4.

Renovi ng/ Repl aci ng the Gumstix Platform

3)

4)

5)

Renove/ repl ace the sensor platform follow ng the instructions
el sewhere.

CAREFULLY di sconnect the DB25 connector. Note that two short, delicate
wires are connected to it. Do NOT stress these wres.

CAREFULLY di sconnect the DI N connector between gunstix and Gtto from
ato.

Unscrew the two screws holding the gunstix platformin the cargo bay.
Nuts are used as spacers beneath the platform so DONT try to pull the
screws out of the platform

CAREFULLY remove the platformfrom Gtto, being CAREFUL to not stress
any of the cables or wires. The piece of doubl ed-over tape at the back
of the platformmay be used to help get the platformout of the bottom
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of the cargo bay.

Loosely re-tighten the two nuts on the underside of the platform

6) To replace the Gunstix platform reverse instructions 1--5.



