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INTRODUCTION

There are currently 1.3 million legally blind people livirg in the United States who face digi
obstacles with routine tasks.These individuals cannot shop independently for grocery store items
without sighted assistance.

Developing assistive technologies and handheld devices allows for the possibildf
increasing independence for théblind and visually impaired. Currently, many grocery stores treat
OET OA OEAO AOA AT ET A AO OEECE Al 006 AOOOI i AOOnh
to take their needs into consideation. The use of computewision can be advantageous in helping
these blind customers, as restrictions such as the limited ability of guide dogs of white canes,
frequently changing store layouts, and existing resources do not allow for a completely independent
shopping experience. Usig technologies such as object recognition, sign reading, arekt-to-
speech notification carallow for a greater autonomous solution to the relevant problem.

In conjunctionwithCaliO¢h 5#33$60 #1 | dTUESOhe GBI Frdjelctis, A A
working to develop a portable handheld device that can help the blind to collect information and
navigate more efficiently within difficult environments as well as better locate objects and
I1TAACET T O T £ ET OAOAOGOG8 ' O : E6O D Qé&fadaddatiocrsA OAAOAE
feedback device that combines a mobile visual object recognition system with haptic feedback.
Although still in its early stages of development, when complete, the GroZi system will allow a
shopper to navigate the supermarket, find a sgific aisle, read aisle labels, and use the handheld
COT AAOU AOOEOOAT O AAOGEAA O1I OEAT OAAT OEA AEOI A
list (compiled online and downloaded onto the handheld device prior to going into the store).

This quarter, under the supervision of our advisor, Serge Belongie, we pursue the computer
vision aspects of the project that allows for autonomous detection and localization in the near
future. In the past quarter, our team successfully customized the User Inface (Ul) for new
labeling tasks as well as improved the computer program that allows for inserting and storing data
into the database as effortlessly as possible. However, there is still room for improvement. While
this improvement awaits refinement, thefocus this quarter has been shifted to thentegrating CVSG
to develop the software that processes images of a grocery shelf mod&diditionally, a special
request by John Miller has the team involved in challenging themselves to build a recording
program that will facilitate communication for the blind in industrial work involving visual
graphics. The following document will serve as a description of what has been accomplished thus
far, what has been learned and overcome, and the processes involved in desig and
implementing a usable grocery assistant device for the blind to assist future members of TIES GroZi
team.



Sub Teams, this quarteré

This quarter the GroZi team was divided into Sub teams:

Hardware Team Jeffrey W andShauna

Demo Board Design Teamkffrey S. andAttrick

Protocol Team:Nil and Lance

Gameboard TeamTeja

Computer Vision Sighted Guide (CVSG) team: Cankufgja
Mouse ClickRecorder (MCR) : Amir, Mehran, Bonnie



Webmaster: Lance Cadillo

Official TIES GroZi websitehttp://ties.ucsd.edu/projects/gsal/index.shtml
Official GroZi website:http://grozi.calit2.net/

Introduction
This section is written for future webmasters to gain an nderstanding of the setup of existing files. The task
of a webmaster is to update the TIES GroZi website with the current progress of the project.

Most of the content on this website are done in SHTML. The only difference between regular HTML and
SHTML isthe extra letter in the extension (.shtml) and this code.

<l--#include file="addedfile.txt" -->
The S stands for 'Server Side Include' or SSI. When an SHTML webpage is sent to the web browser window, it

gets assembled on the server and then sent to beewed. The normal HTML tags all still work the same, the
SHTML simply lets you INCLUDE other pieces into the HTML page.

Below is an example:

# TEAMS
7\ IN

ENGINEERING
: : SERVICE
GroZi Grocery Shopping Assistant for the Blind

Client

National Federation of the Blind (NFB) X\ NFB
deration
i

Natiol

GRoZi's client is the National Federation of the Blind, or NFB. The NFB is the largest and influential membership based organization
benefiting the blind in the United States. For more information on the NFB, please visit their web site at www.nfb.org. The NFB representative to
GRoZi is Dr. John Miller. He represents the NFB's Research Committee.

Last modified March 13, 2010.

alifornia. Al rights reserved
an Diego.

This is a screenshot of the Client page. The red box contains all the content the webmaster can edit in the
ORITEO8B8OEOI 1 6 AEI A8

Log-in

Username and password will be provided to the webmaster from TIES when the webmaster is designated.
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Once you have received the username and password:

Host name: <server name>
Port: 22 (default)

Login: <username>
Password: <password>

To upload files to the server in SSH, first log in:

r 2 - _——
1:projects-jsoe.ucsd.edu - Grozi - SSH Secure Shell

¥ -

|| Fle Edt View Window Help

SR AE 2R # S0 % ex

H &1 Quick Connect (] Profiles ‘

This version does not include PKI
|

l [gsaadmbb@projects-jsoe ~1s 1s
[gsaadmeo@projects-jsoe ~1s i

Connected to projects-jsoe.ucsd.edu

SSH Secure Shell 3.2.9 (Build 283)
Copyright (c) 2000-2003 SSH Communications Security Corp - http://www.ssh.com/

This copy of SSH Secure Shell is a non-commercial version.

and PKCS #11 functionality.

Last login: Sat Mar 13 11:49:13 2010 from 128.54.43.244

ISSH2 - aes128-cbc - hmac-md5 - ne| 80x25

m

Open File Transfer Client:




) S . .
€1 2projects joeucsd.edu - Grozi - SSH Secure File Transter NI s Lo

H File Edit View Operation Window Help
B[ B2 e aan % e A i
H &1 Quick Connect (] Profiles |
“ & ‘ AEm2 ‘ &k % ‘ | :\Users\JAINA\Documents\# Grozi\ | ‘ Add | 75 ‘ AR ‘ gk % ‘ | /srv/www/projects/gsa/Fa07 | ] Add ‘
Local Name /| Size | Type | Modified » | Remote Name ‘| Size | Type | Modified [
1. Images File folder  03/14/2010 08:50:2... .. backup Folder 02/16/2009 10:08:3...
.. photoshopped_game_ima... Filefolder  02/18/2010 06:31:0... & CSS Folder 12/01/2009 08:14:2...
.. Reports File folder 03/11/2010 06:49:2... | images Folder 03/13/2010 02:02:1...
| Website File folder  02/04/2010 03:19:4... . index_files Folder 10/23/2009 01:39:5...
| Website backup Filefolder  02/01/2010 01:37:2... . Other Folder 03/11/2010 06:05:3...
| Wiimotecpp File folder  02/16/2010 09:07:1... & client.shtml 794 Chrome... 03/13/201001:51:5...
|| WiiRemote) v1.6.zip Filefolder  01/26/2010 10:33:1... @ contact.htm 7,015 Chrome.. 12/01/200908:14:3...
1 wiiuse_v0.12_win File folder  02/16/2010 08:38:3...| & documents.shtml 1686 Chrome.. 03/13/201012:01:0...
1. wiiusecpp_v0.12_src Filefolder 02/16/2010 08:15:3...| = @footer.html 1344 Chrome.. 12/01/200909:01:5...
s@__‘]2010—02-11 Minutes 6.docx 19,986 Microsof... 03/12/2010 02:54:2... ® header.html 3,910 Chrome.. 02/03/201009:30:4...
|1 2010-03-11 notes.txt 627 TextDoc.. 03/11/201007:22:0... & index.shtml 2,743 Chrome... 03/13/201001:53:0...
\ %5/ 20100114 Meeting 2.rtf 60,072 Rich Text... 02/04/201012:24:0... ® members.shtml 1,021 Chrome.. 03/13/201001:51:5...
| bluecove-21.0.jar 547,156 Executab.. 01/27/201004:38:3... & photos.shtml 2,423 Chrome.. 03/13/201002:02:3...
%] eng100notes.docx 13,525 Microsof... 01/23/201002:27:3... & project_goals.shtml 3,243 Chrome.. 03/13/2010 01:51:5...
| Final Report - Webmaster.... 1,884 Rich Text.. 03/14/201008:46:5... ) quarter_goals.shtml 5148 Chrome.. 03/13/201001:51:1...
3 GroZi_2010.ppt 2,404,864 Microsof... 03/13/2010 02:43:4... 4 | style.css 2,716 Cascadin.. 03/13/201012:01:4...
12 groziposter7.pptx 4,789,421 Microsof... 02/01/2010 01:46:2...
@ header.html 4,439 Chrome.. 12/01/2009 09:55:0...
| Makefile.win 891 WIN File 02/16/2010 09:08:2...
) Minute 2010-03-04.docx 19,260 Microsof... 03/12/2010 03:24:1...
] Minute 2010-03-11.doc 25600 Microsof.. 03/11/2010 07:23:5...
J Minutes 5 - 02-04-2010.do... 17,920 Microsof... 03/12/2010 02:12:5...
' Minutes 2010-01-28.doc 31,744 Microsof... 01/28/2010 07:26:1...
4] Minutes 2010-02-18.docx 19,732 Microsof.. 02/18/201010:21:0...
¥ Minutes 01212010.doc 43,008 Microsof.. 02/04/201012:33:0... _
':“\ o T p—— e < 0 | )
Transfer| Queue]
¢ | Source File | Source Directory | Destination Directory \ Size | Status Speed | Time |
|| Connected to projects-jsoe.ucsd.edu - /srv/www/projects/gsa/Fa07 [SSH2 - aes128-chc - hmac-mdS - nc[16 items 320KB) | @ =l

Drag files from your machine on the left to the directories on the server on the right to upload.

Files currently in use on the website

index.shtml

= =4 =4 =4 =8 -4 -4 -8 4 -8 -8 -4

project_goals.shtml
guarter_goals.shtml
members.shtml
documents.shtml
photos.shtml
client.shtml
header.html
footer.html
contact.htm
style.css

limageszETl ACAO OOAA

0 grozi.jpg

0 grozi_board.jpg

ET
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grozi_grocery.jpg
grozi_redrobot.jpg
grozi_wiimote.jpg
NFBIlogo.jpg

1 /OtherzZE1 AO 1 EOOAA EI
grozi_slam.pdf
grozi_techbrief.pdf
TIESGroZiFa08.pdf
TIESGroZiFa09.pdf
TIESGrozZiSp07.pdf
TIESGroziSp09.pdf
TIESGroZiSu09.pdf
TIESGroziwio7.pdf
TIESGroziwio8.pdf
TIESGroziwi09.pdf

o O O O
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Demo Board Design Team:Jeffrey Su& Aritrick

Chatterjee

Introduction
4EA $AIT "TAOA AAOGECT OAAI 8O0 Cc¢ci Al O AOA O AO
evaluation of various algorithms like those used in the Remote Sighted Guide. The demo boards
needto mimic grocery store shelves and still be easily transportable. Some of the key points these
demos will help us solve is variability problems likes those induced by shading/poor lighting
conditions, occlusion of the image, and perspective issues. Thisarter's demo boards neeed to be
rebuilt, and is in the process of being rebuilt. Whileve were building the board, we decided to
redesign the board so that it is easier to use, more portable, and easy to build.

New Demo Board

Supplies used to make threew board:

ltem Quantity
White Regboard
Black Felt fabric (ards)
Hinges
Moulding
2-3/4 Golf (Tees white) (200 box)
Fusion Spray paint Red
Fusion Spray paint Blue
Fusion spray paint Yellow
Fusion spray paint Green
Krazy Glue
Glue Pen (Gorilla)

PR RPRRPRRPRRPRRRRR

Procedure

Procedure used to create the new demo board
1) Go to Home Depot and buy the following items:

White peg board 27x27 inches
Hinges
Krazy Glue
2) Go to WatMart or any thrift store and buy the following:
Spray Paint of colordked, Blue, Yellow, and Green
2 yards oblack felt cloth
3 packs of white or wood color gold tees
3) Cutout 4 strips of cloth each 1X 27 inches

10



4) Use the Krazy glue to glue the strips of cloth to the edges of the board.

5) Take the hinges and nail them to thelbaf the boardrfake sure they are not covering the peg holes

6) Nai | 2 |l ong pieces of wood (about 20 inches) to
covering the hole). This is will be the moving platform

7) Take out the golf tees andédirthem up on the floor.

8) Take the spray paint and spray 225 of them green, 4 blue, 4 red, 8 yellow.

9) Open up 4 holes at each corner of the board through the cloth.

holes and can represent the pins that we use now. Issues that we are having are coming from
the weight and portability of the board. One possible solution is being able to fold up the board, as
well as being able to keep the pieces on.

11



Protocol Team: Lance Castillo & Nil Kumar

Introduction
What is the Protocol Team?

The Protocol Team is working on the GroZi Grocery Shopper Game application which is new software
that is under development to work in conjunction with the images the Computer Visiote8iGhuide (CVSG)
team is able to process. The purpose of this program is to be able to take the image data (i.e. hand token
location, item token location) provided in a file from CVSG and process it in such a way that it will provide
directions from the ctrent hand location to the target item location. Ideally, once the implementation of
this software is complete, it should help analyze how to efficiently guide a blind person to a grocery product.

(ErEEE———— =loix]

BN C\Windows\system32\cmd.exe - GroZiexe 2 “ lglélg

0 - Quit

In
lObtaining location of item [x yl...

Setting item location successful?

[Mew hand location [x yl: 6 17

[Setting hand location successful?

When player is ready, press the spacebar then enter to hegin the game.

Timer started.

wrong shelf
'shelf 1 rov 1, right a lot

2
Mew hand location [x yl: 13 5

2
Mew hand location [x yl: 23 5
2

Mew hand location [x yl: 20 5
iCongratulations, you found the item?
Mumber of moves taken: 3 mouves

Amount of time taken: 221.938@ seconds
[N - New Game

0 — Options

D - describe hoard

0 - Quit

Requirements
1. The protocol shall not speakiea information such as long menus, a counting tinetc,
2. The software shall support Windows 7 x64.
3. The software shall support Windows XP Professional x86.

Protocol Details

This quarter there was new output from the CVSG team that had to be parsedanfor it to work
with the GroZi Grocery Shopper Game applicatibime team was able to successfully parse the new output
from CVSG and run a full game from start to finish.

Protocol Goals

Future Considerations and Recommendations
1. Integrate JAWS fumionality into the software so that visually impaired users can complete
experiments on their own

12



What is the GroZi Grocery Shopper Game Program?

The GroZi Grocery Shopper Game application is new software thatles development to work
in conjunction with the images the Computer Vision Sighted Guide (CVSG) team is able to process. The
purpose of this program is to be able to take the image data (i.e. hand token location, item token location)
provided in a file fom CVSG and process it in such a way that it will provide directions from the current
hand location to the target item location. Ideally, once the implementation of this software is complete, it
should help analyze how to efficiently guide a blind persaam grocery product.

General Overview of Usage

The GroZi Grocery ShoppeGame program is a Win32 Application written in C programming
language. Currently, the code (located in files Game_Code.c and Game_Code.h) can be run using
Visual Studio 2008 or in a Linux environment by compiling using the gcc command.
Upon starting the program, the user will be prompted with the main menu (see figur8.1a) in
xEEAE OEAU AAT OAI AAO Oi bpI Au A OT Ax CAi Adoh OEA

-

BN C\Windows\system3Z\cmd.exe = | 5 |,

e lcome to GroZi’s Grocery Shopper Game.

Figure 3.1a: GroZi Grocery Shopper Game main menu options

If the user chooses to start a new gaep(by entering the letter N), the software will
automatically generate a random (X, y) coordini from a supplied file whichwill be used for the
target location. Next, the program will prompt the user to enter their initial hand location and store
this into an array. The program then lets the user know to press spacebar when they would like the

timer to begin. As soon as spacebar ;{ciwﬁ.fn;o;;{s,!s];;s}\;m‘d.;'xe“‘ B A e |
W|th the fo“owing Options: Welcome to GroZi's Grocery Shopper Game.

N — New Game

0 — Options

Q3 — Quit
1 Z Get |nStI’UCtI0n ghtgin%gg location of item [x yl...

eed:

Setting item location successful?
Pleaze tell player to place their hand on the game hoard.
Enter location of hand token [x w»l1: 18

D2 TH
When player is weady,. press the spacebar then enter to hegin the game.

Timer started.

1 - Get Instruction

2 — Input newv hand token location
3 — Analy=ze hoard

? — Quit to main menu




2 Z Input new handtoken location
3 Z Analyze board

9 z Quit to main menu

Figure 3.1b: In play menu options

Get Instruction provides the user with the next move to get to the target location by
providing an up or down and right or left instruction. The u®r then is able to input a new hand
token location at which point the program will either congratulate you because you found the item,
or wait for you to ask for a new instruction. This menu keeps looping until the item is found. At this
point the final time and number of moves it took to find the item will be displayedHigure 3.19.

Bl C:\Windows\system32Z\cmd.exe =RRCIE[ X ]

Welcome to GroZi's Grocery Shopper Game.

Obtaining location of item [x wl._.

etting item location successful?
Please tell plaver to place their hand on the game hoard.
nter location of hand token [x w1z 3 12

e = I'H
llhen player iz ready. press the spacebar then enter to begin the game.

imer started.
— Get Instruction
— Input new hand token location
— Analy=ze board

? — Quit to main menu

up 9. right 3

1 — Get Instruction

2 — Input new hand token location
3 — Analyze board

[? — Quit to main menu

Figure 3.1c: Output from a full game, beginning to end with user finding target item
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Changesto Protocol Software:

AEEO NOAOOAOBO ci Al A& O bPOiI O All O £ZOxAOA
as input. CVSG provides a plain text file with coordinates of various pins such as the hand token and
desired item token. From these coordintes, the protocol software is able to parse out the target
item location and set that as the initial position for target product in the protocol software. In the
previous version of the protocol software, the target item location was chosen from a generdte

Matlab .m file of random coordinates.

This process is completely skipped now. Additionally, instead of asking the user for their
current hand location, this is now automatically fed in from the CVSG output. As a result of this
automated process, a full gme is now able to be played without any user input except for menu
options.

New Config File:

Due to the Board Team constructing a new demo board, the protocol software needed a new
config file. The new dimensions used in the config file are 25x25 with 5 rows per shelf.

15
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Computer Vision Sighted Guide (CVSG) Team:
Cankut Guven, Kevin Tran, Saitejaswi Kondapalli

Introduction

The CVS@ omputer Vision Sighted Guideteam's task isto create a programto recognize
various pins located on theboard created by the Board Team. This informatin will be used to
eventually lead the user to the desired itemTlhe blind user's hand will not be present physically,
but insteadrepresented by aredpinda EA EAAAT EUAA AT OEOT 11 AT QblueET |
pin), on a demo board, and a seried "noise" tokens(green pins). The software will determine the
location of theblue and redpin and report it to the Game Square software.

This quarter, the CVS@&am was able to accompliskhe following tasks:bump up pin
detection to 100% on the wholeboard; begin analysis of the new board; take images that can be
used to calibrate the camera for all situationdNote that the analysis of the new board is just begun
and the old software is not functional as specifications have changed (such as the edtfesre are
no longer perfect straight lines thus the hough transform is rendered useless}ode, documents,
and images can be found dittp://code.google.com/p/grozi -cvsg

Requirements for the CVSG Software

=

Recognize pin locations with 99% accuracy.

The angle between the camera face and the Demo Board shall not be more thardegrees
from parallel.

The center of the image must be within the white (inner) portion of the board.

The image must be at least 80600 pixels.

The input to the protocol software must be within the dimensions of the demo board.
The software will support Windows 7 x64

The software will support Windows XP Professional x86

The software will make use of OpenCV

No part of the image will bemodified by the use of any photo editing tools or any other
programs

1 The protocol software shall work with an offthe-shelf screen reader software program for
the blind such as JAWS 10.0 or higher from Freedom Scientific.

=

= =4 4 4 A8 4 -2
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1 The protocol software shall geneate text output that a screen reader can turn in to the
guiding instructions. No additional screen output will be present in this mode.

General Overview and Usage

The software can be run in one of two modes: protocol or CVSG. The program must be progide
with an argument of 1 or 2 in order to initialize.

Upon executing with the argument of 1, the software will proceed with the CVSG software. It will
prompt the user whether or not calibration images should be retakei(this functionality is being
considered for removal in future releases) This was implemented in a prior quarter when the
webcam was in use, thus is a feature that is currently disregarded and thus a reply of [N]o should be
given. The program will then prompt the user to make a selection of vetther the software should
analyze the image, and thus providéhe pixel locations of the pins and the corners of the board, or
to move on to the next imageln order to detect the boardand the pin locations some initial
assumptions were made. Detectiofof the old board)is successful under the following conditions:

1 Lighting such that glare fom the tape is not too bright

1 The middle of the image/photograph is on the game board (i.e. if the width x length of the

board is 500x500, the point 250x250 is on th game board)

1 The black border is visible in its entirety (no obstructions, such as arms, can be in the Wyay

1 The image is photoshopped to remove any noise outside of the board (such as carpet)

1 The images used are calibrated with the camera

With these restrictions in play, the CVSG software was able to detect the location of all ges

and the corners as showrn Figure 1.1a

Figure 1.1a: On the left, the console output of the program is shown. On the right, the image of the
board with the green, red, and blue pins circled with their respective colors is shown, in addition to the
detedion of the edges of the borde

17
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Camera Calibration

In order to calibrate the camea, one can follow thee steps:

1.

Print out the chessboard (chessboard.pdf) and tape it to a flat surface (e.g.
cardboard, wooden panel) if not already done so.

Place Game Board on a flat surface and set up a digital camera on a tripod such that
it is aimed towards the Game Board

Take pictures of the Game Board.

In the same setting (without altering the height or location of the tripod), take
several pictures of the chessboard (in experiments that were run in Winter 2010, six
images were taken; this number does not have any scigfic significance).
RunBoard::calibrate with the proper settings (alter std::stringstream imagename
such that it points to the correct files) and useaindistortimage(image) ona non
calibrated board image to correct calibration errors. Then, have the progm save

the images.

Images should now be calibrated.

Several tests on calibrated and nowalibrated images were run and a higher success

rate was discovered in running the algorithm on calibrated images. One of the algorithms in
use is the Hough Transfan, which searches for straight lines. In nowtalibrated images,

what should be straight lines become distorted due to the lens of the camera, thus masking
a straight line as a curve.

Next Steps

While detection of the board and the pin locationss a postive step forward, thereis

alot that remains to beaccomplished. Here are the goals that would be ideal in helping the
project move forward:

T

Develop algorithms to detect the new board under conditions with flash (and no
flash)

Play a full game with theuse of textfile outputs to other teams

Integrate CVSG software with Game Square software to allow Game Square to
identify the row and column of a pin

19



APPENDIX

Language: C++
IDE: Microsoft Visual Studio 2008
Operating System: Windows XP x86

Digital Camera: Sony Cybershot DS&E550

GameSquareTeam: Saitejaswi Kondapalli

Introduction:
What is the GameSquare Tean?

The GroZi Grocery Shopper Game application is new software that is under
development that incorporates the work three teams: CVS&GameSquare and Protocolhe
purpose of the game squar@rogram is to be able to take the image data (i.e. hand token
location, item token location) provided in a file from CVSG arabnvert the pixel
coordinates of each pin to respective coordinates on the game boardorder for the
Protocol team to do its c&ulations. This step is essential for the CVSG and the Protocol
software to communicate.

Overview of Requirements

The input file into the GameSquare program will be the outputle of the CVSG program.
The GameSquare code will process its input and prade anoutput file that will be the
input file to the Protocol program. These files will be plain text files and will follow strict
formatting guidelines.

CVSG_output.txt

The file that is the output of CVSG will be calledvVSG_output.txivhich will be a
plain text file that should belocated in the same diectory as the files containing the code
In this file, the first line in each block will have two integes separated by white space, the
first is an integer representsa cobr and the second is a integr representsthe (n) number
of pins that are of the color. The next n lines will eactontain two integers separated by
white space. The firstinteger is the xcoordinate pixel location of the pin and the second
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integer is the y-coordinate pixellocation of the pin. There will be at most 4 such blocks of
data, each blocks gives information about the location of a set of pins of each color.

[ CVSG_output.txt - Notepad E@E|

"File Edit Format  iew Help

The numbering for each color is as follo

0 - yellow (corner) 54

1 - blue (item) 77 12

2 -red (hand) 495 12
; 537 408

3¢ green (distractoy 35" 408

11

300 300

21

250 250

ER

132 340

50 37

Figure 1.aSample CVSG_output.txi

Find GameSquare CodeRequirements
The GameSquare should ttee following, in this order
1. Parse through the CVSQutput.txt to get pixel locations for all pins
2. Convert each pixel location into a game board locagary)-> (i, j)
3. Determine the validity of the board, the follow rules must be observed
a. Pictures shall contain no more than 4 yellow pins
b. Pictures shaltontain exactly one red pin
c. Pictures shall contain either zero @ne blue pin
d. Pictures shall have no two X,y coordinates for pins that map to the same i,
coordinates
If the gameboard isvalidi NA 6 S amé a4 GKS FANRG ¢t AyS 2F (KS
5. If the gameboard is validthe gameboard location@,j coordinates)must be written to an
output file calledFrindGameSquare_output.txthis file is described below)

>

FindGameSquare _output.txt

The file that is the output of GameSquare will be calldeindGameSquare_output.txt,
which will be a plain text file that is located in the same directory as the rest of the filefn
OEEO #Z£EI A OEA AEEOOO T ETA xEIl AEOEAO AT 1T OAEI
valid inthe way itis setup. Onéd ET AEAAOAO AT ET OAI EA CAIl AAT AC
to discard. This file also contains blocks of information. The first line in each block will
have two integers separated by white space, the first is a integer represents a color and the
secord is a integer represents the (n) number of pins that are of the color. The next n lines
will each contain two integers separated by white space. The first integer is the x

coordinate board square location of the pin and the second integer is thecpordinate
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board square location of the pin. There will be at most 4 such blocks of data, each blocks
gives information about the location of a set of pins of each color.

B FindGameSquare_output.txt - Not.... [= ](B1][3X] S TS numbering for each color is as follows:

Fil= Edit Format ‘Wiew Help 0 - yellow (corner)

% . 1 - blue (item)
10 15 2 - red (hand)

21 3¢ green (distractoy
15 4
32
7 10
20 11

Figure 1.bSampleécindGameSquareutput.txt

FindGameSquare Code Details

This quarter the FindGameSquareCode was originallyenritt Java. Once the code had been
tested and confirmed to be working it was translated to C++. Current the Java code executes steps 1, 2,
3 ac, and 4of the requirements listed aboveorrectly. The C++ code executes steps 1 and 2 correctly.

FindGameSquare Code Goals
In following quarters the following goals must be accomplished:
1. Finish translating Java code into C++
a. Checking validity of the board (ensuring all requirements)
b. Writing i,j coordinates to output file
2. Implement step 3d of requirements
a. Thissteps checks if there are two x,y coordinates that map to the same i,
coordinate if this is found then the board is invalid
3. Integrate GameSquare code with CVSG and Protocol
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Hardware /Hand Tracker Team: Jeffrey Wand

Shauna

Introduction

4EA (AOAxAOA AAOGECT OAAI 60 AOOEAO AOA O1 A
finished GroZi device might look like, from an industrial design point of view. They also are
tasked with the fabrication aspects of the project. They will be creating various devices to
AOOEOO ET OEA OOAAEEI C | £ OEA AT ET A OOAOGO EA
mounted camera system.

Objectives met this quart e r é

¢KS TITyR ¢NIOTSNI GSFHYQa 321t A& G2 ONBIGS | KIFINRS
$SoO0lIYZ LINRPOSaa GKSY (2 RSGSNNYAYS GKS t20FdAz2y 27
the GroZi laptop. The hand tracking is achieved via aié¢foF f SOGAPS NAy3I 2y (KS dza
modulated IR light source and a camera. The camera and the IR light source are mounted in the same
f20FdA2yT tA1S GKS dzaSNRa akKz2dzZ RSN ¢tKS o0FaArAo AR
which isinvisible to the majority of the human population. This is the same type mode of operation for

many TV remotes. A picture with a TV remote transmitting IR light is shown inligiore

Thetwo purpledots in the middleof the picture are the two IREDs inside the remote control. To filter
out the background of image, IR light source will be modulated so that it is on in every other frame and

the frame where the IR light source is off, represents the background of the image. For the purposes of
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disOdzaaAz2ys GKS Lw fAIKG &a2dz2NOS A& 2y Ay Rd2NAy3I S@S
RdZNAY 3 2RR YydzYoSNBR TN} YSEa O0mMZoIpITX0Od ¢ KS LINR LR
numbered frame from an even numbered frame, as shawthe following equation:

FramdO] - Framd1] = processedfran}e]

GCNI YSoneé NBLINBaSyida Iy S@Sy ydzyoSNBR FNIYS FYyR
GLINPOS&aaSRTNIYSwnéé¢ Aa GKS NBadzZ GAy3 FNFrYS GKFG ¢
methods to remee background noise; however, they are significantly more computationally intensive.

Once the background noise is minimized, then object detection begins. Using Canny edge detection, the
SRAS 2F GKS NBGNRNBTt SO 2 NI dobjecBisiderdtdfinedang reppried T 2 dzy R @
to the GroZi laptop.

The Hand Tracker system is implemented on external hardware with respect to the GroZi laptop. The
motivation for using external hardware is to reduce the workload on the GroZi laptop. The current
hardware platform being pursued is the Beagle Board, which is based on a Texas Instruments
OMAP3530 hybrid system on chip (SoC) processor. The OMAP3530 contains an ARKBQmtex

and a DSP core. The Beagle Board was selected for two reasons; oméeainthmembers already had
one and its wide opessource support. The goal is to get the DSP core to handle most of the vision
functions.

Problems were encountered in getting Linux to acknowledge the DSP core and getting OpenCV
setup on the Beagle BoarBresently, the Beagle Board has a copy of Linux installed and
running on it, but it does not recognize the DSP core. There are several courses of action that can
be taken from this point. The first is to continue to work with the Linux core on théeBeag
Board. The second is to try and compile OpenCV from source for the ARM architecture and try
to get it running on bare metal (no operation system). The third is to find another Linux
distribution that runs OpenCV and insiiadj it on the beagle Boardrhe Ubuntu distribution is
known to run on the Beagle Board and supports OpenCV

The team also helped with board design in terms of materials selection and guidance in the

early stage of the design of the new demo board. Lastly, Jeff helped John get Visual Studio

and SVN repository access instatl and configured on his laptop.

Goals for next quarter
1 Complete the iPhone CAD Model
0 Model the front panel of the camera carrier. This sub assembly will contain
the camera and IR light source.
1 Create block diagram for hardware for preprocessing imageand extracting the
hand position
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o0 Begin designing off board hardware for preprocessing the imagery from the
camera.
A Preprocessing will include keystone correction, image stabilization,
and hand tracking.
A USB interface that is compatible with OpenCV

Mouse-Click Recorder Team: Amir , Mehran
and Bonnie

\
-l

Introduction:

What is the Mouse Click Recorder Program?

The Mouse Click Recorder is a new software program that increases the independe of the
visually impaired by allowing them to review a digital imageThe MCRprogram canprovide image
annotation in a format that is easy for a blind person to usand isdesigned for a sighted assistant
to run while its output is accessible for the blindWhen using the mouse click recorder program, a
sighted person can highlight a point of interesthat a blind person can reference.

Imagine that a sighted person points to several locations on an image displayed on the screen of a
computer. The person makes different comments while pointing at each location. The mouse click
recorder program allows a $ghted personto record coordinates clicked by a mouse on an image
and save these coordinates into generated output file that includes the description of the image,
the location (x and y coordinates) of the mouse click, and a note describing the location

General Overview of Usage:

The Mouse Click Recorder program is stored in a .jar file that runs similarly to an .exe (executable)
file. It can be downloaded from the UCSD Grozi website. The user must have the most recent Java
25



Runtime Environment installed on their computer. (JRE is a free application that contains the
minimum requirements to run a .jar file.) Once this is done, the user can simply double click on the
Jar file for the program to start running.

The MCR is a simple program that writes téile the location of any mouse click on an imaget

provides the user an opportunity to leave anote next to any mouse click location. Suppose the input

AE1 A EO O RftebdidRing/it theAndafeRMINOMICR, the generated output file would appr

in the same folder namedd ET OO, £EI A8 02086 4EEO 1 6O6POO ZAEI A xI1 0
click pixel coordinates and label associated with that coordinatéThe MCR program is able to open

any .jpg .bmp, .gif, or .pngmnage as long as it istered with in a folderon his or her computer.

Example of Applicability of Program:

The Mouse Click Recorder program has applicability to blind pfessionals in a number of jobs.
Given an image of any realvorld object, a form of measurement, and severalicked coordinates of
the image from a sighted assistant, a blind person can calculate and gain a better perception of the
dimensions of real world objectsFor example, a blind biology student can ugghotography as a

recordingtoolOT OOAAE Ahddrihie.08 O COI x

The student is provided a jpg image of plant like the one shown in Figure 1, andsked to
determine the height of the plant. The jpg image sb contains a picture of auler next to the plant.
The student can calculate the height of thelgnt, after determining the pixel locations of the bottom
and top of the ruler as well as the bottom and top of the plantith the help of his sighted assistant
(to click the designated locations) The blind biology student may now review an ASCII file tget
the recorded pixel coordinates from the image along with related notes
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Here is an illustrative example:

Given an imageplant.jpg, let the plant be P pixels vertically and let the tape measure be T pixels

vertically.
Top of ¢ After clicking on the image andnarking
op of tape
the top and bottom of the plant, and the
top and bottom of the ruler, the output
| Top of file plant.txt , should contain the

S

annotated coordinates:

Row | Column: Comments
127|451 Top of Plant
137|59 Bottom of Plant
132|255 Top of ruler

1 136|5 Bottom of ruler
Therefore, to compute the height:

P = top of plantz bottom of plant
=451-59 =392

T = top of rulerz bottom of ruler
=25575 =250

Suppose the tape measure is in meters, H
= 1.0 meter. Then to compute théotal
height of the plant:

Total = H*P/T
Bottom of
- = 1.0%392/250=1.57m
tape measure

Figure 1 Plant Measurement

Why XML?

XML (Extensible Mark®d , AT COACAQ EO A OAO 1T &£ 001 A6 £ O AT AT A
flexible and efficient way to store, transmit, and exgess data over theinternet. Many applications

have adopted it as their data format, and the availability of comprehensive XML development

libraries makes it easy to add support for XML to new and existing applications. For this reason,

- #26 O OE Edfeétingdn epfod ¥ Generate XML code is to allow the program to become an
open-source project.In this way, we can establish a large usdrase the test the program and

provide useful feedback, or to allow others with the same goal as Grozi to adopt MiG#® their own

project.
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Mouse Click Recorder Installation Procedures:

Downloading Java Runtime Environment

1. Go tohttp://java.com/en/download/index.jsp
2. Click onfree Java download to download the most recent JRE on your computer.

Downloading MCR

1. Go tohttp://grozi.calit?2.net/

2. 51 AA Odokntodds ® OAAOET 1 Moukd Oick Becdrder Séftwded0 1 ET E 8

3. Clickthe mostrecentveron.! BT B ObP xET AT x savédl 101 A BOBAKOMO O EAI BEE
Mouse Click Recorder program should nhow be on your computer in zip format.

4. Extract the MouseClicker.zip file.
To extract a zip file to a specific location in Windows, right click on thdd, click Extract file ,
and select the path of the location you want to extract the file to.

5. Double click on theMouseClickRecorder .jar file to run the program.

What is included with MCR installation package
The user will find the following files inthe mouse click recorder folder:

a. TheMouseClickRecorder_v# .jar file that runs the MCR program
b. Lib folder: Contains code that allows mouse clicker to run on your computer.
c. Samplelmage folder: contains the following images:

a. Brain images brainl.jpg , brain2.jpg, brain3.jpg , brain4.jpg
b. Plantimage plant.jpg,

c. Circuit board image circuitboard.jpg

d. Textfile brainl.txt , plant.txt

The text file is a sample text file that contains labels with coordinates that represent
locations on the imagebrainl.jpg and plant.jpg that have been clicked with a
mouse beforehand.
e. XML file brainl.xml

This XML file is a sample XML file that contains labels with coordinates that
represent locations on the imagérainl.jpg that have been clicked with a mouse
but in XML famat.

d. Documentation of how to run the program.
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Running the Mouse Click Recorder:

User Interface

r@ Mouse Click Recorder v1.2 |£@Léj‘
File Edit
; |
Image Details D brain1.jpg
Name : brain1.jpg D brain2.jpg
Height: 285 Pixels [ brainz jpg
Width : 312 Pixels % e Selected
circuitboard.jpg < | .
Size: T 40 Kbytes [ plantJPG Image
Image Images in folder
Nataile
[v] Show Image Details Generate XML ® Single  ( Multiple
A8 4
S \ / 4
Toggles show Generate XML . .
. Single or mulple
Imaage Details click option

1 Image details: Display the description of the image filename, pixel width and pixel height,
and the size of the file. Image details can be toggl on and off to hide/show the panel.

1 Images in folder: All images in the opened directory will be displayed in the file listings.
MCR can only read .jpg, .gif, .omp, .png images.

1 Single button: Allows user toenter a label in the textbox pressand click on a point in the
picture. MCR will store the coordinate under that label.

1 Multiple click button:  Allows user to entera label in the textbox and click on multiple
points in the picture. MCR will store all of these coordinates under the same label.

1 Selected Image: The selected image will appear on the right hand panel once clicked.
1 Generate XML: Creates an XML output file based on the coordinates clicked and the labels
associated with the coordinates.

Generated Output File Format

The MCR progranwill generate an output file with the same name as the image that was clicked.
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i.e. Given a file namefllename.jpg , the MCR program will create an output file in the same
directory named filename.txt .

The output file will contain the following information:
- Header with image detailsz version number, filename, pixel height and width, file size
- Pixel row
- Pixel column
- Label associated with clicked coordinates (Comments)

i.e. Given animage 8.5 inches wide by 11 inches tall, 4 possible corners could be:
- upper left corner (0,0)
- upper right corner (0, 849)
- lower left corner (1049,0)
- lower right corner (1049, 849)

Each line of the generatedxt file would contain coordinates of the mouse clicks and label/note.
i.e. output file: "200 | 300 picture tag"
"...| ... center of brain area"
"...| ... darkregion of brain"

j braini - Notepad NN X

File Edit Format View Help

'MouseClickrRecorder’ version: 1.2
Image_filename:brainl. jpg
Image_height:285 Pixels
Image_width:312 Pixels
Image_file_size:40 Kbytes

Row | Column Comment

143 | 125 Middle

138 | 151 left arrow
169 | 123 right arrow
151 | 183 dark region
84 | 101 dark region
142 | 36 dark region
197 | 102 dark region
171 | 108 dark region

Generated XML File Format
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| raimtoanis S e

[ +#| Code ﬂSD'ii =] Dr:sil_::'-] T|ﬂe:| H}f, ﬁ C , 'a), | [ Eﬁiched&Page
& 1 <?xml wversicn="1.0" encoding="UIF-&" standalone="no"2> -
- 2 <brainl.jpg>
e
Lt 4
=
- 3] c vl.2\Samplelmages——>
-
g file size : 40 Ebytes-->
¢ ¥
% 9

ﬁ} <DataSet><Coocrdinates>(151,183)</Coocrdinatea><Comment>dark region</Comment></DataSet>
<Datajfet>Coordinates>(171,108)</Coordinates><Comment>dark region</Comment></Datalet>
<DataSet><Coocrdinatesx (142, 36) «/CoordinateaxComment>dark region</Comment></DataSet>

<DataSet>Coordinates>({197,102)</Coordinates><Comment>dark region</Comment></DataSet>
<DataSet>Coocrdinates>(169,123)</Coocrdinates><Comment>right arrow</Comment></DataSet>
<DataSet>Coordinates>{138,151)</Coordinates><Comment>1eft arrowd/Comment></DataSet>

</brainl.jpg>

0| @

<

1K/ 1sec

The MCR program also has the option to generate an XML output file based on the coordinates
clicked and the labels associatkwith it.

i.e. Given a file namefilename.jpg , the MCR program will create an output file in the same
directory named filename. xml .

The output XML file will contain the following information
- Header with image detailsz version number, file name, annattors names, pixel
height/width, and file size.
- Coordinates (row, column)
- Comments

Note: Information in XML file should resemble the generated output. The only difference is the

AAAARAA AT 11T OAOT 0860 TAI A AEAIT A ET OEA 8-, KAEIAS
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Mouse Click Recorder Tutorial:

Step-by-step instructions on how to get started with the Mouse Click Recorder Program.

1. Start the program.
Double click on the .jar file to start up the MCR program.

2. Input your name
The MCR program will immediately bring you to a input name window like the one
featured below.It will prompt for you to enter you name. This is so labels can be associated
to the appropriate authors in the generated XML file.

r"4"1:'ur Mame &r

Please Enter Your Name:

| OK || Cancel‘

3. Select the folder that contains the images.
Afterwards, the MCR program will immediaely bring you to a file open window like the one
featured below. MCR can only open folders, hence if there are any image files that you wish
to open, move them into a folder. Then select the folder that contains the image you wish to

click on.

3 Samplelmages

Folder name: |C:\Users|Desktop\MouseClickRecv1.2\Samplelmages |

Files of Type: |AII Files |V|

Open || Cancel |

r@ Open I&‘
Look In: |3 MouseClickRec v1.2 |V| E
T lib

4. Mouse dicker Interface.
Once you have selected the folder with the image(s) inside, the following window should
appear with a list of all the image files in that folder directoryNotice the check box and the
O3EI Cci A8 AT A O- O1 OEDPI Aibdow. DOET 1
Show Image Details: toggles details about the selected image. The default is checked.
Single: Stores one coordinate to one label. This is the default option.

Multiple:

Stores multiple coordinates to one label.
32
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ré‘ Mouse Click Recorder v1.2 B |
File Edit
Enter a label or select another poinﬁ
Image Details D braint.jpa
Name : [} brainz.jpa
Height : [ brain3jpg
braind.j
vidth % circuitnlnp;djpg
Size : [ plant PG
Show Image Details (® Single ) Multiple

5. Select an image.
Select a piture. Doing so would cause the image to show up in the right hand side of the
MouseClickWindow., A &8 O brdinA.ljpd @s&hown below:

6. Record a point.
In order for MCR to save the coordinateglick on any region within the picturethen enter
a label in the text-box. Finally,press enter to save the labelThe MCR will save thelicked
coordinate in atxt file.
Note: In order for MCR to save the coordinates with the label, always remember to click,
enter a label, then press ENTER.
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