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Overview

The DuneCam™ system allows remote control and monitoring of a camera system. It is
designed for use in aerial photography applications such as Kite Aerial Photography, Pole
Aerial Photography, or Balloon Aerial Photography, but the system can be used in other
remote camera applications as well.

The system consists of an aerial controller and a ground controller.

pune

The aerial controller is a small circuit board that performs the following functions:

e Control of a servo motor for pan (horizontal) movement. The pan servo can be
either a standard R/C aircraft servo or one modified for continuous rotation.

e Control of a servo motor for tilt (vertical) movement

e Control of a camera’s shutter by one of several mechanisms:
0 A shutter servo motor that presses down on the shutter button
0 IR (infrared) control for cameras controllable by an IR remote
0 Hard-wired shutter switch connection
o CHDK “remote” activation for Canon cameras

e Highly reliable 2-way communications with the ground controller via a 2.4 GHz
spread spectrum radio



e Video capture from a composite video signal
e Monitoring of the rig battery voltage
e Highly efficient power supply functions to run all the aerial electronics

e Positive confirmation of shutter activation

The ground controller is a handheld device with the following features:
e Sunlight readable color LCD
e Aslider control for adjusting tilt
e A knob control for adjusting pan
= Buttons to control shutter, video and other functions

e A flash memory card to configure the operation of the ground controller and the
aerial controller

e Ability to change between up to 10 user-programmable system configurations
e Flexible scripting feature for automated sequences of actions

e Built-in rechargeable battery

This User’s Manual describes DuneCam" software version 2.7.



Aerial Controller

The aerial controller board dimensions are 1.8” x 1.8” x 0.35” (45mm x 45mm x 9mm).
It is suggested that the board be mounted using non-conductive materials such as Velcro
or tape.

The aerial controller is shown below.
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Battery

The DuneCam™ aerial controller requires a battery of 6.5 VV t0 9.0 V. A 2-cell Lithium-
lon Polymer (LiPo) cell is recommended. These batteries are typically labeled as “7.2
V7, “7.4Vv”, “2 cell” or “2S”. Note that “9V” batteries have an initial voltage of 10 V or
more and cannot be used.

The aerial controller idles at about 50 mA, but takes more current when its radio is
transmitting, so a reasonable figure for average current is 100 mA.

In addition to this current, the aerial controller battery also supplies power to the servos.
The servo power draw is dependent on the servos chosen and the design of the rig. The
servo current will be added to the current mentioned above for the aerial controller
electronics. Keep in mind that a servo on an unbalanced rig that is constantly working to
overcome gravity may consume several times as much battery power as it would on a
balanced rig. If too much current is drawn by the servos, the servo power supply will
shut down temporarily as a precaution.

The Lithium-lon chemistry can be damaged by discharging a 2-cell LiPo below about
5.5V. The DuneCam aerial controller will shut off the electronics when the voltage gets
lower than about 6.0V in an attempt to prevent this situation. This feature is called
under-voltage lockout (UVLO). There are two situations that could still cause trouble,
though.

e |If the battery discharges down to 5.5V, it will have very little energy left. The
very low current draw of the aerial controller when in UVLO can eventually
discharge the battery over the course of several weeks.

e Even if disconnected from the aerial controller, a battery discharged to a low
voltage will "self-discharge” to an even lower voltage over time.

Because of this, it is recommended that LiPo's with less than 7.0V be recharged soon
after using them. If several weeks have passed since charging the batteries, they should
be charged again prior to use to get full power from the batteries. Batteries in storage
should be charged at least once per year even if not used.

Make sure the battery is charged with a charger designed for the battery type and battery
capacity that you are using. It is strongly recommended that a “balanced” charger be
used. This type of charger ensures that the two cells within the battery are charged to
equal levels. An example of this type of charger is the Cellpro 4S, 4A Cell Balancing
Charger, available from www.fmadirect.com.

Battery Safety

LiPo batteries are well suited for many remote camera applications due to their high
energy density relative to their size and weight. There are some safety precautions that
should be followed due to their high energy density.



= Do not touch the positive and negative terminals of the battery to any thing other
than the connector on the aerial controller. Do not allow the aerial controller
circuit board to come in contact with anything metallic or conductive.

e Do not carry or store the battery together with tools, metal parts or other metal
objects. Place the battery in a plastic bag when not in use.

e Do not expose battery to water or salt water, or allow the battery to get wet.
« Do not expose the battery to high heat, including the inside of a hot car.

See the instructions that came with your battery and battery charger for additional usage
and safety information.

Radio

The DuneCam”™ system uses a 2.4 GHz Direct Sequence Spread Spectrum bi-directional
radio. This radio transmits at a level of 60 mW (18 dBm) or 100 mW EIRP power. This
power level is approved for unlicensed operation in the U.S. In other countries, it is the
operator’s responsibility to make sure that the radio complies with applicable permitted
power levels.

Video

The DuneCam™ system digitizes an analog composite video signal and sends the digital
image to the ground controller via the radio. The video has several programmable video
resolutions.



Aerial Controller Mounting

Mounting the aerial controller can be done in a number of ways and will depend on the
construction of the remote camera rig.

When mounting the aerial controller, take care not to let the circuit board touch metal or
conductive parts.

The aerial controller is designed to fit into a standard sized 2” x 2” plastic box (usually
sold as “potting boxes”).

Like all radios that operate in a high frequency band, it is important to mount the aerial
controller so that its antenna has an unobstructed view of the ground controller. For most
aerial camera applications, this means that the antenna of the aerial controller should be
mounted near the bottom of the camera rig.

In the following diagrams, some examples of the mounting of the aerial controller (shown
in red) are shown.

Poor placement
Radio signal will be partially block by rig
and by camera

Better placement

Less of signal is blocked




Best placement
None of signal is blocked

Below is an example of a KAP rig that places theemna in a good position.
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