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INTRODUCTION: PAN TILT SYSTEM
DESIGN

Android Device

o Objectives:

o Improve Pan-Tilt System Objeet User
Control Controls

 Implement Object
Tracking

» Redesign User Interface

Frame Capture
from Video |
Stream

| Communication | Android
| & User Interface Display

o Specifications: -
o Track a 6ftx6ft Area Pan/Till v

Motor System

 Implement with an

Animatics . Communicatiol

Android Tablet Moon” | U | {r o US| Vi s
» Positions: Up, Down, Netbook Video Camera
Left, Right, and (X,Y)
Coordinates Regulaed
20V

Power Supply
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TASK 1: TROUBLESHOOT CAMERA

1. Troubleshoot Camera

. Get the camera view
to work on Android
tablet

. Fix the resolution
problem

° Incorporate a user
setting for the
camera IP address

. Fix the camera
mounting issue

° Fix error handling when
the camera connection
1s not successful

° Fix the camera
reconnect problem

Task 2: Task 3:

Object Tracking

Android User
Interface




ACHIEVED TASKS

o Troubleshoot Camera

o (GGot camera view to
work on Android
tablet

e Fixed resolution
problem

» Incorporated a user

setting for the camera
IP address

» Fixed camera
mounting issue

Task 2: Tas.k 3:
Object Tracking A%iig;%agser




ACHIEVED TASKS

Task 3:

Android User
Interface

Task 2:
Object Tracking




ACHIEVED TASKS

o Fixed resolution
problem

e Moved all hardware
and software from the

Netbook to a PC

e This helped with the
video feed processing
for the camera system

L ——

Task 2: Tasjk 3: a
Object Tracking Afifrllizﬁagser




ACHIEVED TASKS

o Incorporated a user
setting for the camera  § serer settings )

IP address

Clear Motor
Flags

Use this to control motors manually

Automatic PERWNEHRTEAL

Task 2: Task 3:

Object Tracking

Android User
Interface




ACHIEVED TASKS

o Fixed camera Old Mounting (Just Tape)
mounting issue

* Developed mount
design

e Built mount and
implemented it

Task 2: Tasjk 3: Q
Object Tracking Afifrllizﬁagser




ACHIEVED TASKS

o Developed mount design

o Measured camera & motor
end dimensions

o Used Google SketchUp to
create 3D Models

T\ﬁ Omm\7
/ -

Task 2: Tas.k 3: Q
Object Tracking AI}iﬁZﬁagser




ACHIEVED TASKS

o Built mount at IRIS West
and implemented it

 6mm thick ABS plastic
and a #8-32 threaded rod

Task 2: Tas.k 3:
Object Tracking A%iig;%agser




ACHIEVED TASKS

. \ | | =

Task 2: Tas.k 3: a
Object Tracking Al‘iiizlgagser




TASK 2: OBJECT TRACKING

o Object Tracking

o Learn how to capture frames from the MJPEG
stream

» Develop algorithm to detect objects with captured
video frame
o Detect blob of color
o Stretch goal: detect laser pointer

» Develop method to move motors to point the camera
at the detected location

Task 3:

Android User
Interface

Task 1:

Troubleshoot
Camera




TASK 3: ANDROID USER INTERFACE

o Android User Interface

« Redesign layout to make
it more user friendly

o Add help screens with
instructions on how to use
the PanTiltSee system

 Fix Eclipse warnings
about string usage,
unused APIs, and
deprecated preference
method

o Stretch Goal: Redesign
layout so that it will
automatically adjust to any
screen resolution and
orientation (landscape or
portrait)

Task 1:

Task 2:
Object Tracking

Troubleshoot
Camera




ACHIEVED TASKS

o Android User
Interftace

* Redesign layout

make 1t more user

friendly

o Manual Page

o Automatic Page/Filter

Settings Page
o Tracking Page

Task 1:

Troubleshoot
Camera

& OpencyLi
4 15 PanTi
B Andr

Task 2:
Object Tracking




ACHIEVED TASKS

o Redesign layout to
make 1t more user
friendly- Manual Page

e Removed “Show
Camera View” button
since “Connect
Camera” 1s the same

o Java: removed the java
coding for this button

e Made font on
“Disconnect Camera”
larger/consistent

Task 1: Task 2:

Troubleshoot

¥ ¥ &

Rotational Speed

Camera Speed

Object Tracking

Camera




ACHIEVED TASKS

R @ 2
€ M &

Rotational Speed

Camera Speed

Task 2:

Troubleshoot Object Tracking

Camera




ACHIEVED TASKS

o Redesign layout to
make 1t more user _
friendly- Automatic el
Page/Filter Settings
Page

e Created the general

layout of the Filter
Settings Page

Pre-Set Filters Original Image

Filtered Image

Store Custom
Settings

= O =

o Java: worked with
Dave to code this page
for the system

Task 1: Task 2:
Trcéubleshoot Object Tracking
amera

Filters

Saturation Min
L

Saturation Max

Value Min
I

Value Max

Connect
Camera

a3
Go To
Tracking




ACHIEVED TASKS

o Filter Settings Page

Server Settings

Clear Motor
Flags

Use this to control motors manually

‘ Us » this for tracking

Test Test of Bitmap to Mat conversion

Task 1: Task 2:

Object Tracking

Troubleshoot
Camera




ACHIEVED TASKS

o Filter Settings Page

inTiltSee: Filter Setti

Pre-Set Filters Original Image

Green

Filtered Image

Orange

; ; !
®)Custom : ET
Store Custom
Settings

= - =

Task 1: Task 9

Troubleshoot
Camera

Hue Min
(S
Hue Max
"
Saturation Min
(—

Saturation Max

N
Value Min
"

Value Max

Disconnect Go To
Camera Tracking

2:56

Object Tracking




/** Preset Filter Radio Button Listener **/
private OnCheckedChangelistener radioPresetFilterGrouplListener = new RadioGroup.OnCheckedChangelistener() {
public void onCheckedChanged (RadioGroup group, int checkedId) {
checkedId = group.getCheckedRadioButtonId();
switch(checkedId) {
case R.id.radioRed:
HSVCurrent = Arrays.copyOf(HSVRed, HSVRed.length);
applySelectedRadioBtn(HSVCurrent);

C H I E R ; E D AS K S mvFiltered.setHSVFilter (HSVCurrent);
Log.d("OnCheckedChangeListener”,"Red Radio Button was selected");
break;

case R.id.radioYellow:
HSVCurrent = Arrays.copyOf(HSVYellow, HSVYellow.length);
applySelectedRadioBtn(HSVCurrent);

L] L]
O Fllter Settln S Pa e mvFiltered.setHSVFilter (HSVCurrent);
g g Log.d("OnCheckedChangeListener"”,"Yellow Radio Button was selected");

break;
. case R.id.radioBlue:
o |\ /I alnl Codedo HSVCurrent = Arrays.copyOf(HSVBlue, HSVBLue.length);
y . applySelectedRadioBtn(HSVCurrent);
mvFiltered.setHSVFilter (HSVCurrent);
. Log.d("OnCheckedChangeListener”,"Blue Radio Button was selected”);
. break;
® Radlo Buttons‘ case R.id.radioGreen:
HSVCurrent = Arrays.copyOf(HSVGreen, HSVGreen.length);
R d applySelectedRadioBtn(HSVCurrent);

o e mvFiltered.setHSVFilter (HSVCurrent);
Log.d("OnCheckedChangeListener"”,"Green Radio Button was selected”);
break;

o Ye].].OW case R.id.radioViolet:

HSVCurrent = Arrays.copyOf(HSWiolet, HSWiolet.length);
applySelectedRadioBtn(HSVCurrent);

(o] Blue mvFiltered.setHSVFilter (HSVCurrent);
Log.d("OnCheckedChangeListener"”,"Violet Radio Button was selected");
break;

o Greel’l case R.id.radioOrange:

HSVCurrent = Arrays.copyOf(HSVOrange, HSVOrange.length);
. applySelectedRadioBtn(HSVCurrent);

(o) V]_O]_et mvFiltered.setHSVFilter (HSVCurrent);
Log.d("OnCheckedChangeListener"”,"Orange Radio Button was selected");
break;

(o) Orange case R.id.radioCustom:

HSVCurrent = Arrays.copyOf(HSVCustom, HSVCustom.length);
applySelectedRadioBtn(HSVCurrent);

(o) Cu Sto m mvFiltered.setHSVFilter (HSVCurrent);

Log.d("OnCheckedChangeListener”, "Custom Radio Button was pressed");
break;

Task 1: Task 9-

Object Tracking

Troubleshoot
Camera




ACHIEVED TASKS

t Filters Original Image Filt t Filters Original Image Filters t Filters
1

| i ue Min 15
-
Yellow - - . ue Max * Yellow o’

Filtered Image o 5 Filtered Image o : Filtered Image
Orange e Orange e Orange

Store Custom } Store Custom Store Custom
Settings Settings Settings

Filters Original Image Fi p t Filters Original Image Fi p C al Image

Yellow m - e Max ! Yellow & - - e Max Yellow

N |

Filtered Image o 5 Filtered Image o 5 Filtered Image

Orange Vi Orange

Store Custom - isconnect Go To Store Custom Store Custom
Settings Camera Tracking Settings Settings

Task 1:

Troubleshoot
Camera

Task 2:
Object Tracking




ACHIEVED TASKS

o Redesign layout to
make 1t more user
friendly- Tracking
Page

» Created the general
layout of the Tracking

Page
e Java: worked with

Dave to code this page

Task 1:

Troubleshoot
Camera

Task 2:
Object Tracking

This page is
currently under
development.
Please note that

this space is
reserved for the
Tracking System.




ACHIEVED TASKS

o Tracking Page

[PanTiltSee: Filter Settings

Pre-Set Filters

Original Image

"

Yellow

Green

Filtered Image

Orange
Custom
Store Custom
Settings
o =) !

Task 1:

Troubleshoot
Camera

Task 2:
Object Tracking

Filters
Hue Min
|

Hue Max

Saturation Min

-

Saturation Max !
O
Value Min

Value Max

Disconnect Go To
Camera Tracking

10:49




ACHIEVED TASKS

o Tracking Page

ee: Tracking

Task 1:

Troubleshoot
Camera

Task 2:
Object Tracking

This pageis
currently under
development.
Please note that

this space is
reserved for the
Tracking System.
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DEMO OF GENERAL LAYOUT




DEMO OF WORKING SYSTEM- MANUAL




WALKTHROUGH STEPS-COMPUTER

o IP Camera Icon
o PanTiltSee Icon

‘rx | @ |

laiting for a connection... Connected?
Waiting for connection to motors...
motors?
Camera: {Mucrosoft LifeCam VX-5000 v] i

Format: l320x240 v | Rate: 5
R/

liNew Uelocity is 50800

http:// (160.36.58.36  w|:8088 %

Compression:

Quality

J
| Gray
|” | Smooting

. A




WALKTHROUGH STEPS-TABLET

p ee p
Server Settings

Connect
—d

Clear Motor Connection info Clear Motor
Flags Successfully connected. F|ag5

o
Use this to control motors manually ‘ m Use this to control motors manually
Automatic VERWERFIREHTR] m Use this for tracking




WALKTHROUGH STEPS-TABLET

Show Camera § gat Home | Go Home | Arrows

View

) M &

Rotational Speed

Camera Speed




WALKTHROUGH STEPS-TABLET




WALKTHROUGH STEPS-TABLET

Show Camera Set Home | Go Home | Arrows | Pad [ oisconne ctCamera

View

Rotational Speed

Camera Speed




DEMO OF WORKING SYSTEM- AUTOMATIC
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FUTURE WORK

o Improvements on the camera mount and camera
 Newer and improved camera models
 More aesthetic camera mount
» More secure and stable to avoid vibrations

o Change the device to a newer Netbook
» Return to the Netbook concept for increased mobility

 Requires a newer and more updated Netbook with more
processing power for the camera stream

o Graphical User Interface
e Create a help screen for the user

« Edit the Tracking page after implementing object tracking
development

o Object tracking
e Implement developed C++ code by translating it to Java




CONCLUSIONS

o Troubleshoot Camera
* Get the camera view to work on Android tablet
* Fix the resolution problem
e Incorporate a user setting for the camera IP address
* Fix the camera mounting issue
o T Landl; : ] .. fal
Fix the camera reconnect problem
o Object Tracking
* Learn how to capture frames from the MJPEG stream
» Develop algorithm to detect objects with captured video frame
o Detect blob of color
* Develop method to move motors to point the camera at the detected
location

o Android User Interface
» Redesign layout to make it more user friendly
o Addhel ny : : Lo PanTilS
» Fix Eclipse warnings about string usage, unused APIs, and deprecated
preference method




