
AutoMate User Manual   

Overview 
This manual assumes that AutoMate will be used for still photography.  The application of AutoMate is not strictly 
limited to still photography, however.  It can be used with searchlights, as a remote control for positioning hard-to-reach 
studio lights, for telescopes, or spotting scopes.   A movie camera could as easily be mounted to the robot as a still 
camera.  There are many video camera applications, including creating pre-programmed camera motion sequences or 
filming wedding ceremonies by remote control with the camera mounted above and behind the altar.   The inventive 
person can find any number of uses for this device, including building robots and programmable motor-driven toys or 
Halloween animatronics.   The applications are limited only by the imagination.   

AutoMate integrates all of the following in a small lightweight package: 

 

A motorized, programmable 2D (pan-tilt) camera robot, ideal for making gigapixel panoramas 

 

A programmable electronic shutter release with both full-press and half-press output 

 

An intervalometer that can do more than take photos 

 

A programmable self-timer  

 

An event-sensing system that can execute custom programs based on input from two trigger signals 

 

A driver line for operating external devices  

 

A remote control for aiming the camera, activating the meter, and firing the shutter 

 

A custom program editor 

 

A collection of user-updateable presets and custom programs  

AutoMate components 
AutoMate consists of two components, a robot and software that runs on a hand-held controller, such as a PDA or cell 
phone 

1. The robot  
The robot is the machine that you mount on a tripod and on which you mount a camera.  The robot’s primary 
function is to execute programs that you send to it from the hand-held via Bluetooth.  The programs you send cause 
the robot to move the camera, fire the camera’s shutter, sense inputs from external triggers, turn the LED on and 
off, and to operate an external device of your choosing.  The robot  includes a micro-controller that interprets the 
programs sent to it from the hand-held.  The  robot is compact and light.  The connection between the camera and 
the robot is a cable that is specific for the camera.  For cameras that have wired remotes, the shutter cable plugs 
into camera’s remote control port.  For cameras that have infrared remote controls, the cable has an infrared LED 
you attach to the camera close to the infrared sensor.  If you have more than one type of camera, you can purchase 
a cable for each camera.  More than one camera can be fired at a time by using a T connector.   Cameras with 
neither infrared nor electronic remote controls are not supported at this time.  

2. The hand-held controller 
The Gadget Works does not provide the hand-held controller at this time but we do provide the software that runs 
the hand-held controller.  The software runs on any PDA running Windows Mobile, version PocketPC 2003 or later.  
A Java version is in development.  You tell the robot what to do by using the graphical user interface of the hand-
held controller to specify what you want it to do.  The hand-held takes your input and generates a program that it 



sends to the robot via Bluetooth, where it is stored and executed.  When you create a program for the robot or set 
camera or timing parameters, you can save those parameters for later loading.  The program always remembers the 
most recently saved values and programs and automatically reloads them the next time you start the program.  The 
controller software provides both a simple and an advanced mode for most programs that you can create.  The 
simple mode presents the most common choices and the advanced mode allows you to create a complex custom 
program.  

About the robot 
The front of the robot has a power switch, three mini-jacks, an LED, and a connector for a Bluetooth antenna.   The three 
mini-jacks are labeled A, B, and C.  Mini-jack A is where you plug in the cable that connects to your camera’s remote 
control port.  Mini-jack B is a powered output port that has +5, ground, and a signal line.  You use mini-jack B to control 
external devices.  Mini-jack B is deliberately a different size than mini-jack A so that you don’t accidentally plug a 
powered cable into your camera.  Mini-jack C is an input port for sensing external trigger signals. It contains two signal 
lines and a ground. No danger can come from accidentally plugging your camera cable into mini-jack C. 

The power switch has a stand-by position that has no real function at this time.  Use only the full on and full off positions 
of the switch. 

The Bluetooth antenna connector allows you to attach a standard Bluetooth antenna for extended range. 

At the rear of the robot is the battery case.  It holds four AA batteries.  The correct orientation of the batteries is clearly 
marked inside the case. The batteries can be rechargeables or not.  You can change batteries on the robot on the fly 
without losing any running programs and without breaking the Bluetooth link by plugging a special emergency backup 
battery pack into the power socket on the side of the robot while you swap in a fresh set of batteries. Once the fresh 
batteries have been inserted, you can remove the emergency backup battery.   

The platform on which you mount your camera contains a standard tripod mounting bolt, which is ¼ 20 thread size.  You 
can conceivably mount the camera facing either toward the battery case or toward the front plate, but the AutoMate 
program assumes that tilting up means tilting the platform edge closest to the battery case up, not the other way 
around.   

It is important, especially for panoramas, to mount the robot on the tripod such that it is level.  The bubble level on the 
robot’s case can be used to facilitate making the robot level.   

Using the hand-held controller 
The hand-held controller has several modes, including:  

 

Remote controller  
The remote controller allows you to rotate the camera in two dimensions and to fire the camera’s shutter.  The 
functionality for the remote is on the opening screen, as shown in the following illustration:  



  

The opening screen appears when you start the program and when you return from any of the programming or 
editing pages.  The opening screen contains Directional

 

buttons that you use to manually move the robot right, 
left, up, and down.  There are also buttons to fire the shutter and half-press the shutter release. To operate the 
controls you must be connected to the robot via Bluetooth.     

The larger semi-circular button in the center of the Directional

 

buttons array fires the shutter.  The smaller 
semi-circular button sends the half-press shutter signal.  There is also a Continuous

 

check box control and a 
Percent

 

slider.  The function of the Percent

 

slider depends on the setting of the Continuous

 

check box control, as 
described below.    

When the Continuous

 

check box is checked, the Directional

 

buttons and the Percent

 

slider are put in continuous 
mode.  When in continuous mode, the robot rotates or tilts for as long as you continue to press a Directional

 

button. The Percent

 

slider functions as a motor speed control when in continuous mode.     

When the Continuous

 

check box is unchecked, the Directional

 

buttons function in frame mode.  Every time you 
tap a directional button in frame mode, the robot moves some percentage of one frame.  The Percent

 

slider sets 
the percentage of one frame to move when in frame mode. The number of degrees of motion for one frame is 
dependent upon  the Camera/Lens setting, as explained later in the manual.  



 
Panorama programmer 

The panorama programmer is a user-friendly, automated method for creating a program that the robot 
executes.   

The panorama program, when executed on the pan-tilt robot, rotates and tilts the camera through a two-
dimensional array of overlapping frames.  At each frame, the robot fires the camera’s shutter one or more 
times.  In this way, the entire scope of the panorama is photographed in a set of  overlapping images.  After 
completing a panorama, you download the images from the camera’s memory card to a PC where you use 
stitching software to make a high resolution composite of the entire scene. The longer the focal length of the 
lens, the smaller the area covered by each photograph, and the more images it takes to cover the scene.   And 
the more images required to cover the scene, the more detailed will be the final composite panorama.  This way 
it is possible to create a gigapixel photograph with a six megapixel camera.  There are many stitching programs 
available to stitch the final image together from the composite images.  See the references later in the manual 
for a list of some of the choices.    

There are several ways to display very large images on the web that allow the user to zoom in to see the finest 
detail that you captured with AutoMate. One example is a free program called Zoomify.  See the references later 
in the manual for other viewing software options.  

Select the panorama programmer by choosing Panorama program

 

from the Edit

 

menu.  



  

The panorama programmer page contains values that you specify. You can also load values that you saved 
previously.  These parameters include the following: 

a) Scene width 

 

The horizontal dimension of the scene in degrees 
b) Scene height 

 

The vertical dimension of the scene in degrees 
c) Horizontal overlap 

 

The number of degrees each image should overlap the images to its right and left 
d) Vertical overlap 

 

The number of degrees each image should overlap the images above and below it 
e) Exposures / frame

 

The number of exposures to take at every position  
f) Precedence 

 

How to move the camera through the two dimensional array of frames, including: 
i) By row 

The robot rotates through a complete row of frames before moving to the next row. 
ii) By column 

The robot tilts through a complete column of frames before moving to the next column . 
g) Starting at

 



You specify which corner at which you want to start taking photos.  You can specify upper left, upper 
right, lower left, or lower right.  Be certain to position the camera at the specified corner of the scene 
before running the panorama program.   

h) Motor speed

 
You can specify the speed at which the motors move the camera through the frames of the panorama.  
The value you enter is the percentage of full speed at which both the rotating and tilting motors run for 
the duration of the panorama program.  When using long lenses over 400 mm in focal length, it is best 
to use slower speeds for better control.  

To send the panorama program to the robot, select Panorama program

 

from the Run

 

menu on the main page.  
Once you send the panorama program to the robot, it saves the program in its memory and begins to execute 
it.  You do not need to remain connected to the robot after that point unless you anticipate cancelling or 
pausing the panorama.   Once the program is sent, a screen appears on the hand-held showing the progress of 
the panorama shoot.    


