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I. Matlab Image Acquisition Toolbox

I. Image Acquisition Toolbox (.m script)

II. Image Processing Toolbox (.m script) 
III. Computer Vision System Toolbox (.m script and .mdl Simulink)

1 Help from Matlab command line.
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2 Help Document window.   

Click on the help button [image: image13.png]a Figure 3 =
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 on the toolbar in the main Matlab window.  Search for Image Acquisition Toolbox.
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Click on Getting Started tab
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Click on Examples tab
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3 Example of Image Acquisition, Display & Storing
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5 Picking and Locating the Same Color in a Picture

The program below:

· Loads an image

· Look for a location and click the pixel.
· Finds and plots cyan color over other pixels of approximately the same color

· Plots a yellow circle at where you have clicked




6 Picking and Locating the Same Color after Taking a Snapshot


7 Explore Demo Programs in Matlab Image Acquisition Toolbox 

In the Matlab Command Window, type >>  Demo
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Video Display with Live Histogram

‘The Image Acquisition Toolbox together with the Image Processing Toolbox can be used to display a
video feed with a live histogram. This can be useful when calibrating camera settings such as aperture
using manual controls. This example shows how to use the PREVIEW function, its associated custom
update function and the IMHIST function to place a video preview window adjacent to a liv histogram.
‘The techniques here can be used to display other live information too. For example, a liv video feed can
be placed next to a fitered version of the video.

This demo uses a callback function, found in the
 MATLABROOToolboxtimaglimagdemos\helper
directory. that displays the live histogram in a figure window.
Watch a clip of the video feed and histogram. (8 seconds)

Contents
« Setup Video Object and Fiqure

« Define the Callback Function
© Start Previewin

% 2dd the callback function directory to the MATLAB path.
utilpath = fullfile (matlabroot, 'tcolbox', 'imaq’, 'imagdemos',
addpath (utilpath) ;

*helper');

Setup Video Object and Figure

% Access an image acquisition device.
vidob) = videoinput (*winvideo');

% Convert the input images to grayscale.
‘grayscale’)

set(vidobj, 'ReturnedColorSpace’,
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>> help imaq


  Image Acquisition Toolbox


  Version 4.5 (R2013a) 13-Feb-2013


   


  VIDEOINPUT Construction.


    videoinput         - Construct a video input object.


  


  Configuration.


    get                - Get value of image acquisition object property.


    inspect            - Open property inspector and configure image acquisition 


                         object properties.


    set                - Set value of image acquisition object property.


  


  Execution.


    getselectedsource  - Return the video source object currently selected for 


                         acquisition.


    start              - Initiate video input object to start running.


    stop               - Stop object running and logging. 


    wait               - Wait for video input object to stop running.


  


  Trigger Functions.


    trigger            - Manually initiate logging for running object.


    triggerconfig      - Configure video input object to a trigger configuration.


    triggerinfo        - Return all valid trigger configurations.


 


  Data Functions.


    flushdata          - Remove buffered image frames from memory.


    getdata            - Return acquired image frames from buffer.


    getsnapshot        - Immediately acquire a single image frame.


    peekdata           - Return most recently acquired image frames.


   


  Tools.


    closepreview       - Close image preview windows.


    imaqmem            - Limit or display memory used for acquiring frames.


    imaqmontage        - Display acquired image frames as a montage.


    imaqtool           - Tool for browsing available image acquisition


                         hardware, configuring devices, and acquiring 


                         images.


    preview            - Activate a live image preview window.


  


  General.


    delete             - Remove video input object from memory.


    imaqcallback       - Display event information for an acquisition event.


    imaqfind           - Find image acquisition objects with specified property


                         values.


    imaqreset          - Delete and unload all image acquisition objects and


                         adaptors.


    isvalid            - True for image acquisition objects that can be


                         associated with hardware.


  


  Information And Help.


    imaqhelp           - Display image acquisition object function and property


                         help.


    imaqhwinfo         - Return information on available hardware.


    propinfo           - Return image acquisition object property information.


   


  VIDEODEVICE System Object Construction.


    imaq.VideoDevice   - Construct a System object to acquire one frame at 


                         a time from your image acquisition device.


  


  Configuration.


    get                - Get the value of a Video Device System object property.


    set                - Set the value of a Video Device System object property.


  


  Execution.


    imaq.VideoDevice/step         - Acquire one frame from your image acquisition device.


    imaq.VideoDevice/release      - Allow property value and input characteristics changes.


 


  Tools.


    imaq.VideoDevice/preview      - Activate a live image preview window.


    imaq.VideoDevice/closepreview - Close live image preview window.


 


  See also videoinput, imaq.VideoDevice, imaqhelp.


 





>>





%% Program name:  VIP1_VidAcqDispStore.m     Rev 2014-02-3  Rev  3Feb'14


% Prof KaC Cheok - ECE 4/572, ECE/SYS 4/575, ECE 678


% Example of acquiring, displaying and storing images


 


%% Start with a clean slate


clear all; close all; clc; closepreview; 


 


%% Inquire what type of camera is attached


Image_Acq_Info = imaqhwinfo


Image_Acq_Info.InstalledAdaptors


 


%% Access the installed camera and preview what it sees


Video_Obj = videoinput('winvideo', 1);


preview(Video_Obj)


pause(1.5)


 


%% Acquire and display a snapshop or single image frame:


Snapshot = getsnapshot(Video_Obj);


figure(2); set(gcf,'pos',[20 100 600 500]);


image(Snapshot);  title('Display using image(...)');


 


%% Acquiring and displaying multiple images


figure(4); set(gcf,'pos',[60 60 600 500]);


[d1,d2,d3] = size(Snapshot); 4


MyClip = uint8(zeros(d1,d2,d3,4));  


for i = 1:4


    MyClip(:,:,:,i) = getsnapshot(Video_Obj);


    subplot(2,2,i); imshow(MyClip(:,:,:,i));


    title(strcat('Shot  ',num2str(i)));


    pause(0.5);


end


 


%% Example of how to save Snapshot to image6.mat file


save image6 Snapshot MyClip


 


%% Clean up 


% Release the camera from this program so other application may access it


delete(Video_Obj)


clear Video_Obj


 











PC or Laptop





Make sure that the PC is connected to a camera


Invoke Matlab that has the Image Acquisition Toolbox & Image Processing Toolbox


Run the VIP1_VidAcqDispStore.m program (Cut & paste the code below)





�





�





Snapshot  is a 480x640x3 uint8  array





SnapShot(:,:,1) = red color


SnapShot(:,:,2) = green color 


SnapShot(:,:,3) = blue color





Each pixel consists of three colors.  











1,1,3 pixel











480x640 matrix of unsigned 8 bit integer


(256 levels of blue color)











480x640 matrix of unsigned 8 bit integer


(256 levels of red color)





1,1,2 pixel











480x640 matrix of unsigned 8 bit integer


(256 levels of green color)








1,1,1 pixel








480,640,3








480,640,2








480,640,1








%% Program name:  VIP_ColorFrames.m


% Prof KaC Cheok - ECE 4/572, ECE/SYS 4/575, ECE 678


% Example of acquiring, displaying and storing images


 


%% Start with a clean slate


clear all; close all; clc;


 


%% Inquire what type of camera is attached


load image6;   % Snapshot and MyClip will be loaded


 


%% Acquire and display a snapshop or single image frame:


  


 


%% Display RGB Frames vs Original


figure(3); set(gcf,'pos',[40 80 600 500]);


Red = uint8(zeros(480,640,3)); Red(:,:,1) = Snapshot(:,:,1);


Grn = uint8(zeros(480,640,3)); Grn(:,:,2) = Snapshot(:,:,2);


Blu = uint8(zeros(480,640,3)); Blu(:,:,3) = Snapshot(:,:,3);


subplot(2,2,1), image(Red); title('red');


subplot(2,2,2), image(Grn); title('green');


subplot(2,2,3), image(Blu); title('blue');


subplot(2,2,4), image(Snapshot); title('original');


 


%% Displaying multiple images using subimage(...)


figure(5); set(gcf,'pos',[60 60 600 500]);


for i = 1:4


    subplot(2,2,i); subimage(MyClip(:,:,:,i));


    title(strcat('Shot ',num2str(i)));


    pause(1.0);


end








%%  LocateRedCar_MAIN.m


 


%% Clean up and load an image


clear all; close all; clc;


load imageRedCar


 


figure(3);


ImageA = Snapshot;


 


%% Use GUI to pick a color


% U_temp = 10*ones(2,3);   Point = [240/2 320/2];


W1 = 5;   Delta = 10;  


imshow(ImageA); hold on; drawnow;


set(gcf,'windowbuttondownfcn','PickLocateShow_3','windowbuttonupfcn','')














%% PickLocateShow3.m


clear Col Row


 


%% Get location of cursor & color of clicked pixel 


imshow(ImageA); hold on; drawnow;


U_temp = get(gca,'currentpoint');


Point = round(U_temp(1,2:-1:1))       %[125; 85];    Note the order of the 2nd index is reversed.


ImageA_Val = double(ImageA);


DesColor(1:3) = ImageA_Val(Point(1),Point(2),:);


 


%% Find pixels of approximately the same color


Mask = abs(ImageA_Val(:,:,1)-DesColor(1)) < Delta & ...


           abs(ImageA_Val(:,:,2)-DesColor(2)) < Delta & ...


           abs(ImageA_Val(:,:,3)-DesColor(3)) < Delta;


[Row, Col] = find(Mask);


plot(Col,Row,'.','color',[0 1 1]);   drawnow;


 


%% Plot a circle to show clicked location


Angles = [0:0.3:6.28];


Circle = [W1*cos(Angles)+Point(2)*ones(1,length(Angles)); 


         W1*sin(Angles)+Point(1)*ones(1,length(Angles))];


plot(Circle(1,:),Circle(2,:),'.y','markersize',5);  drawnow;


 


hold off








%%  SnapPickLocateColor_MAIN.m


 


%% Preliminary 


% Clean up & Discover what type of camera is installed


closepreview;  clear all;  close all;


Image_Acq_Info = imaqhwinfo


Image_Acq_Info.InstalledAdaptors


 


%% Activate the installed camera and preview what it sees


Video_Obj = videoinput('winvideo', 1);


set(Video_Obj,'ReturnedColorSpace','rgb');


% preview(Video_Obj)


 


%% Acquire and display a snapshop or single image frame:


Snapshot = getsnapshot(Video_Obj);


figure(3);


% image(Snapshot);


 


%% Use GUI to pick a color


% U_temp = 10*ones(2,3);   Point = [240/2 320/2];


W1 = 5;   Delta = 10;  


imshow(Snapshot); hold on; drawnow;


set(gcf,'windowbuttondownfcn','PickLocateShow3','windowbuttonupfcn','')


 


closepreview; 








%% PickLocateShow3.m


clear Col Row


 


ImageA = Snapshot;


%% Get location of cursor & color of clicked pixel 


imshow(ImageA); hold on; drawnow;


U_temp = get(gca,'currentpoint');


Point = round(U_temp(1,2:-1:1))       %[125; 85];    Note the order of the 2nd index is reversed.


ImageA_Val = double(ImageA);


DesColor(1:3) = ImageA_Val(Point(1),Point(2),:);


 


%% Find pixels of approximately the same color


Mask = abs(ImageA_Val(:,:,1)-DesColor(1)) < Delta & ...


           abs(ImageA_Val(:,:,2)-DesColor(2)) < Delta & ...


           abs(ImageA_Val(:,:,3)-DesColor(3)) < Delta;


[Row, Col] = find(Mask);


plot(Col,Row,'.','color',[0 1 1]);   drawnow;


 


%% Plot a circle to show clicked location


Angles = [0:0.3:6.28];


Circle = [W1*cos(Angles)+Point(2)*ones(1,length(Angles)); 


         W1*sin(Angles)+Point(1)*ones(1,length(Angles))];


plot(Circle(1,:),Circle(2,:),'.y','markersize',5);  drawnow;


 


hold off
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