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Introduction
Mobile Color Recognizer (MCR) is a unique software application which was developed to work with Mobile Speak. It can be installed in camera phones (currently it works with all Nokia S60 phones). MCR can be used to determine the color or different colors of an object by taking a picture of the object. MCR offers several options so that users can configure the program according to their needs e.g. adapt to the local light conditions, select a zoom level, or speak the level of confidence. MCR is very easy to install on the phone.

To get optimal results you should carefully read this documentation and follow the different steps. This is necessary to obtain the most accurate and reliable results from the MCR. In the last section of this document, titled “Important”, you will find additional hints on how to get the best results with the software.

Some unique features of the MCR are:

· Calibration so that very accurate results can be achieved in a wide range of lighting conditions

· Different Zoom levels

· Multiple Color testing

· Location of the different colors is announced

· Set user preferences

Program Installation and Activation

Installation of the Mobile Color Recognizer SISX file is the same as with any other S60 installer, and can be done either by Bluetooth or through Nokia PC Suite.

Mobile Color Recognizer 4.0 requires Mobile Speak 4.0 to be installed. You can install the two products in any order you wish, but blind or low-vision users may find it more convenient to install Mobile Speak first, in order to have speech output during the installation of Mobile color Recognizer. Please refer to the Mobile Speak User’s Guide for instructions on how to install and activate Mobile Speak.

Once you have installed Mobile Speak and Mobile Color Recognizer, you must activate the products in order to use them. To do this, open Configure Mobile Speak from the icon in the Code Factory folder, and select Product Activation from the Options menu. Here you will be presented with two options: “by SMS” and “by Internet”. You may select which method you prefer to contact Code Factory’s activation server, depending on your phone’s configuration and the type of connectivity available through your mobile operator. In the case of activation by Internet, you will first be required to verify your mobile phone number.

Once you have activated both products, you can check the product activation status at any time by selecting “About…” from the Options menu in Configure Mobile Speak.
Note that if MCR is not activated (neither as a trial nor as a full license), it will not be possible to open the application and an appropriate information note will be displayed.
How to Use Mobile Color Recognizer
The functions of the MCR are accessed by pressing the following keys.

Measure Color – Joystick Enter Key

This will speak the color of the object which is in the camera’s view. Point the camera at the object that you wish to measure the color of, press the Enter key, and then hold the camera steady until the color is spoken. This should only take a couple of seconds in normal or bright lighting conditions, but may take up to 10-12 seconds in low light conditions. There are 11 different colors that the MCR can recognise: White, Black, Gray, Red, Pink, Orange, Brown, Yellow, Green, Blue and Purple. If the object has a color which is a mixture of two colors, they will both be spoken (e.g. “Green Blue” for an object that has an aqua color, or “Gray Pink” for a pink object that has a washed out appearance and has low saturation). The phone’s camera is sensitive to the current lighting conditions, so it is important that the MCR is properly calibrated to the current lighting conditions in order to achieve the most accurate results. See the section on Calibration for more information about this. In addition to speaking the color, the MCR will also speak the Confidence Level, the Location, and Multiple Colors if the user has set these preferences. These are described in detail below.

Calibrate - Clear Key

In order to obtain the most accurate results, it is important to calibrate the MCR to the current lighting conditions. This is done by placing a white object (e.g. a sheet of paper) in a similar place to the object you wish to measure the color of. If it is not possible to place the white paper near the object you wish to measure the color of (e.g. measuring the color of something in the distance), then place it in a location that has similar lighting conditions to the object you are measuring. Point the camera at the white object and press the Calibrate key. Hold the phone steady until you hear the response “Calibration Complete”. This should take just a couple of seconds in normal or bright lighting conditions, but may take up to 10 seconds if the lighting conditions are low. The MCR is now adapted to the current lighting conditions and ready to measure. To confirm that the current calibration has been accurate, it is suggested to measure the color of the white object that you used to calibrate immediately after the calibration is completed (without moving the camera). If the reported color is not White or Gray, then there may have been a problem with the calibration (e.g. the phone moved, or the camera was not directed very well at the white object, or there was a shadow across the white object which prevented proper calibration). In this case, reconfirm that the camera is facing the white object correctly (maybe increase the Zoom Level to between 3 and 5 to focus more closely on the centre of the camera focus area), and if possible, check that the white object is not being placed in a shadow (either by the phone itself, the user or another object) and calibrate again. It is also best to perform measurements in normal or bright lighting conditions, so if it is possible, turn on the lights so that the object you wish to measure is well illuminated. Once you become familiar with this calibration process, it will be become very straightforward (it just requires a button click and few seconds wait), and you will be able to achieve the most accurate results.

Once calibration is complete, the MCR is ready to measure and will use these calibration parameters to calculate the color of the objects that are measured. The currently loaded calibration parameters will be saved when the program exits, and will be reloaded when the program restarts. If you wish to save the current calibration (e.g. if these lighting conditions are stable and you wish to make more measurements in these conditions in the future), you can save it as one of your User Calibrations (see below). 

Increase or Decrease Camera Zoom – Up and Down Keys

The MCR has five levels of Camera Zoom (Zoom Level 1 – Zoom Level 5). By pressing the Up or Down key, the Zoom Level will change and the user will receive confirmation of the current level. By increasing the Zoom Level, the area used when measuring color or calibrating is more closely focused on the central area in front of the camera. This means that, at Zoom Level 5, only the area in the very centre of the picture is used in the color measurement. However, at Zoom Level 1, the whole picture is used. Since the camera on most phones is relatively wide-angle, using the whole picture (i.e. using Zoom Level 1) may capture objects which are beside the object you are really interested in measuring, so it may be preferable to use a higher Zoom Level in this case (e.g. Zoom Level 3 or 4). Once the user becomes familiar with the MCR and the phone’s camera, the Zoom Level can be particularly useful. For example, if the object that is being measured is in the distance, you may wish to increase the Zoom Level so that the area of the image that will be used to perform the calculation is more closely focused on the object of interest. This of course assumes that the user is familiar with the exact location of the phone’s camera and is used to pointing the camera accurately in the direction of the object – something that will also be mastered with practice. The user may wish to take color measurements at different Zoom Levels as it will help to build up a better idea of the composition of the object being measured. This can be extremely useful when used in conjunction with the Multi Color and Location features. For example, if you first take a color measurement with Zoom Level 5 and hold the camera steady, you can then decrease the Zoom Level and take another measurement. Repeat this at all Zoom Levels if you wish, keeping the camera steady. With Multi Color and location features turned on, this will help to build up a better idea of the color content of the object at different zoom scales.

Note that the currently loaded Zoom Level will be saved when the program exits, and will be reloaded when the program restarts. The first time that the MCR is used, it is set to Zoom Level 3.

Store and Recall User Calibrations – Key 1, Key 2 and Key 3

The MCR allows the user to save and recall up to three different calibration settings. Therefore, if they are regularly in the same place and in the same lighting conditions, they can store the calibration and will not need to recalibrate with the white piece of paper. To save the current calibration, perform a long keypress (longer than 1 second) on either of the three User Calibration storage locations (i.e. Key 1, Key 2 or Key 3). When the key is released, you will hear a confirmation message (e.g. “Saved Calibration 2”). In order to recall a User Calibration, simply perform a short (i.e. less than 1 second) keypress on the User Calibration key where you previously stored a calibration. An “Are you sure?” query will pop up, and by answering Yes to this, the requested calibration will be loaded (you will hear a confirmation of this also). All User Calibrations will be saved when the program exits, and can be accessed when the program restarts. 

Although the User Calibrations can be very useful and timesaving, they should generally only be used if you are sure that the lighting conditions will not change too much from the time of calibration to the time they are recalled and used (e.g. an indoor location with the same lights turned on). In general, it is still recommended to calibrate regularly for the most accurate results, since lighting conditions often change.  

Default Calibration – Key 7

Press this key to load a predefined calibration for normal indoor lighting conditions. An “Are you sure?” query will pop up, and by answering Yes to this, the default calibration will be loaded (you will hear a confirmation of this also). This is the default calibration that is used when the program is used for the first time, and that is loaded into the three User Calibrations before they are used. Although this default calibration may be used in normal or bright lighting, it is strongly recommended that the user calibrates using a white object. However in situations where this is not possible, then the user should use this default calibration.

Default Low Light Calibration – Key 8

Press this key to load a predefined calibration for low light conditions. An “Are you sure?” query will pop up, and by answering Yes to this, the default low light calibration will be loaded (you will hear a confirmation of this also).  Once again, it is strongly recommended that the user calibrates using a white object wherever possible. However in situations where this is not possible, then the user should use this default low light calibration. 

Multi Color – Key 4

Multi Color is toggled On and Off by pressing Key 4. A confirmation message is spoken each time this is done. This setting affects the way in which the Color Measurement is performed. When set to Multi Color Off, only one color is detected in the picture (the one that covers the greatest area of the picture). However when Multi Color is set to On, the MCR will detect up to three different colors in the picture. The order that they are spoken relates their area in the picture, so the colors which have the largest area in the picture are spoken first. For a color to be detected by the MCR, it must occupy at least 10% of the area of the whole picture, so colors which occupy only a tiny part of the picture will not be detected. Note that if the MCR only detects one color in the picture, only one color will be spoken, even if Multi Color is set to On. 

The currently loaded setting for Multi Color will be saved when the program exits, and will be reloaded when the program restarts. The first time that the MCR is used, it is set to Off.

Speak Confidence– Key 5

Speak Confidence is toggled On and Off by pressing Key 5. A confirmation message is spoken each time this is done. This setting affects the Color Measurement. When set to On, the MCR will speak the confidence in the color measurement at the end of making the measurement. There are 3 possible levels: High, Medium and Low. This should be used as a rough estimate of the confidence that the MCR has that the color measurement is accurate. Note that an assumption is made that the MCR is calibrated to the current lighting conditions, so the confidence measure may not be useful if it is not properly calibrated.   

The currently loaded setting for Speak Confidence will be saved when the program exits, and will be reloaded when the program restarts. The first time that the MCR is used, it is set to Off.

Speak Location – Key 6

Speak Location is toggled On and Off by pressing Key 6. A confirmation message is spoken each time this is done. This setting affects the way in which the Color Measurement is performed. When set to Speak Location Off, no information is given regarding the location and distribution of the color(s) in the picture. However when Speak Location is set to On, the MCR will calculate and speak the location of the different colors in the picture. There are 11 possible locations: Top Left, Top, Top Right, Left, Centre, Right, Bottom Left, Bottom, Bottom Right, All, and Perimeter. When Multi Color is set to On, a different location is spoken for each color of the scene. This allows the user to obtain a realistic impression of the types and distribution of colors in the picture. The user may also wish to take color measurements at different zoom levels in order to obtain an even greater understanding of the contents of the picture.
The currently loaded setting will be saved when the program exits, and will be reloaded when the program restarts. The first time that the MCR is used, it is set to Off.

Repeat Last Key Spoken – Key *

In order to repeats the last thing spoken, press the * key. This works in a similar way to the Mobile Speak Repeat Last Thing Spoken (Command + *) shortcut.

Mobile Color Recognizer Options
Press the left soft key to show the MCR options:

Help

An abbreviated version of the MCR functionality is contained here. For a more complete description of the program and recommended usage, please refer to this user manual. 
About

Details about the Program Version and Date are available here. Note that the information about the license status is found in Configure Mobile Speak > Options > About.
IMPORTANT

Tips for getting the most accurate results with the MCR:

Although the MCR will always give the most accurate result that is can in the given conditions, there are some things that users should keep in mind if they wish to achieve the most accurate results (in addition to those already mentioned above):

· If your camera has a cover, make sure it is open before launching MCR.

· Wherever possible, place the object you are measuring in an area that has good lighting. Turn the light on if you are inside, or move to an area near a window that is well lit. 

· Wherever possible, calibrate the MCR prior to taking a color measurement. Use a white sheet of paper (you can carry it in your pocket or wallet) and place the paper in the same location where you want to measure the color of the object. Calibrate with the paper, then immediately check that it is a good calibration by measuring its color. If it is not White or Gray, then try to adjust the lighting conditions, angle of camera (you might be causing a shadow directly on the object you are measuring if you put the camera between the object and the light source) and try again.

· If you are unable to calibrate, or just wish to take a quick measurement, then use one of the predefined calibrations (Key 7 or Key 8). 
· When doing a Color Measurement or Calibration, make sure that the camera is first directed at the object that you wish to measure, and that the Zoom Level is appropriate. Then press the key to start the measurement, and hold the camera steady until you hear the result. This should only take a couple of seconds in Normal or Bright light conditions, but may take up to 10-12 seconds in low light conditions. Don’t hold the camera too close – generally a minimum of 10-15 centimetres is recommended. If you are a long way away from the object, then it’s probably a good idea to increase the Zoom Level, so you can focus more closely in the object you are interesting in measuring.

· The MCR has been specifically designed to work well with all the different phones that are supported. However, it is also true that the cameras on some phones have a poorer quality than others, so the results may not be as accurate in some phones.
· Although we offer a lot of suggestions here to get the best results, the MCR is still able to give quite good measurements even when it is not possible to do all these things. This is particularly true for highly saturated colors. For example, a bright red object should still be classified as red even if it is not possible to calibrate correctly, measure in good lighting conditions or with a newer phone. The suggestions we give here are more important when the color of the object has lower saturation (i.e. it is dull or faded), or for monochrome objects (white, grey or black). These objects are most sensitive to the lightening conditions, so it’s best to follow the suggestions we make here in order to measure their color accurately.

· Have fun with the MCR, and let us know what you think!
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Using this software the user accepts the general terms and conditions of all Code Factory products stated in the User Manual of Mobile Speak under legal issues.

