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Sentry Overview

Goal: To create an auto-targetting system using a laser
pointer for proof of concept.

Track and fire on moving targets.
Manual mode that allows users to pick targets to fire on.
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Components

Jacky’s Part

Movement
User Interface
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Motion Detection
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Video Processing
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Block Diagram
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Video Processing Module

Takes in output from camera.

Each pixel is compared to the previous stored value.

If the Euclidean distance between the two values exceeds a
threshold, a high value is stored in a separate edge-detection
array.

Both ZBTs will be used for this module to allow simultaneous
processing and display of the video.
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Motion Detection Module

Searches the array generated by video-processing for a good
candidate target

People generally show up in change bitmaps as vertical smears
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Motion Detection Module

Our motion detection
algorithm uses a vertical
histogram to find specific
column blocks that
probably hold a single
moving body

The center of this column
block is the x-coordinate
of the target center

A horizontal histogram of
only the pixels within this
area of interest identifies
the y-coordinate of the
target center
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User Interface

Reads display from the ZBTs, and takes target pixel from
Motion Detection module, mouse input and user input to
determine manual or autofire mode.

Tracks movement of the mouse and sends its pixel location to
the Movement module.

Uses user input to choose which pixel target to send to the
Movement module.
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Movement Module

Takes a pixel location from User Interface Module and
converts it such that the zero is at the bottom center of the
screen.

Reads azimuth and elevation from look-up table that is
calculated beforehand using the camera’s focal length and
viewing arc and pixel locations.

Sends azimuth and elevation to servomotors to move the
laserpointer to the correct position.

Once the original movement is complete, uses the distance to
the target to calculate additional elevation angle necessary to
compensate for firing arc.

Sends a fire signal when movement is complete, if in autofire
mode, or when a mouse click is sense, when in manual mode.
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Timeline

11/15

Camera to screen display (ZBT read/write sync).
Azimuth and elevation look-up tables.

11/22

Vertical and horizontal histograms based on change map.
Create change map based on target movement and store in
BRAM.
Mouse tracking and on-click reactions.

11/29

Target identification from histogram data and center of mass
calculation.
Implement messaging from BRAM to GUI, superimpose
auto-target’s box-of-interest on video feed
Servomotor interface and device, and adding rangefinder.

12/6

Working prototype.
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