( This documentation provides a step by step guide to train and test boosted classifiers based on OPENCV
For more detailed information, see:

http://note.sonots.com/index.php?SciSoftware%2Fhaartraining#m0261c48
Training Boosted Classifiers
In order to create a cascade of boosted classifiers based on haar features, you need to have a dataset containing negative samples (e.g., any image that does *not* contain faces) and a dataset containing positive samples (face images). In the following sections I will describe more details about the datasets and how to use them to learn boosted classifiers for object detection.
Important: Multiview object detection is obtained by training separate classifiers for each view independently. The following considers the training of a single classifier for a particular view.
Negative Samples 

You need to have a large number of images (at least 800) that do not contain instances of the object to be detected. The images should span a lot of real-world scenarios (indoor and outdoor scenes, etc.) During training, the system will automatically extract small patches from those images to train the classifier.
Just organize a folder containing all these negative (background) samples
Important: In the same folder, you need to have a txt file (e.g., neginfo.txt) containing the name of all the images in this folder. To create this file, just go to this folder and use “dir /b > neginfo.txt”. If you open neginfo.txt, all the image names will be there, but also the name “neginfo.txt”, which you should remove.

Positive Samples 

You need to have at least 4000 faces to train a robust face detector. This should be true for other objects as well. When training with such large datasets, haar features offer good performance. For learning from small datasets, other features are better (see Weiss paper “Learning Object Detection from a Small Number of Examples: The Importance of Good Features” – CVPR’04).

Initially, create a folder containing a large number of images of the object you want to detect. Here, you also need to have a txt file (e.g., faceboxes.txt) indicating the name of the images and also for each image the coordinates of the bounding boxes of the object (that may appear several times in the image). Below we have an example of the txt file:
FaceBoxes.txt
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You can develop a labeling software to generate this txt file.
Note: This txt file containing image names and corresponding bounding boxes can also be used for benchmarking! 
Now that you have a folder containing the object images and the txt file, the next step is to “pack” the object instances into a single .vec file. For face images, the .vec file basically contains a stream of all the faces resized to e.g., 24x24.
In order to create the .vec file, use the createsamples application from opencv, which requires the following parameters:
- Input Face List. This is the txt file created before (e.g., faceboxes.txt)
- Output Face Samples. This is the .vec file name to be generated, i.e. the *output*.

- Width, Height. All face bounding boxes will be resized to these values (e.g. 24x24). 
To confirm that the .vec file has been properly generated, you can also use createsamples with a different parameter just to visualize the images contained in the .vec file.
Training the classifier
So far we have:
1) a folder containing background images along with a txt file specifying their names

2) a .vec file containing the resized images of an object at a particular view

Now we will use this information to train a classifier (actually a cascade of classifiers). This is done by using the “haartraining” executable provided by OpenCV. The parameters of this program include:
-mem. You may keep 200, but you may try to increase it to improve efficiency. For example, try 800 or 1000. If the program crashes, get back to lower values.
-data. output folder where the result will be stored.
-vec.  Location of the input .vec file.
-bg. Here you should specify the location of the txt file containing the list of background images.

-h, -w. Specify the height and width that you used to create the .vec file. 

-nstages. The number of stages (number of strong classifiers) should be at least 20. But you can use higher values and abort training at any time. If you want to add more stages later you can re-run haartraining and stages will be added to an existing cascade (starting point is the last completed stage).
-nosym. Only include this if the object is not symmetric.
-minhitrate. This is the minimum hit rate for a stage/strong classifier. If the minhitrate = 1, you impose no false negatives in the training data.

-maxfalsealarm. Maximum false positive rate for each stage classifier. In each stage, features are added and the false positive rate is decreased till the max false rate is satisfied. 

-npos. Number of faces in the .vec file. If you use ‘minhitrate’ < 1, then you should choose a smaller value. Let’s say, you have 5000 faces in the .vec file, you could choose npos = 4500.  The reason is that in each training stage, 4500 positive samples will be collected. But since minhitrate < 1, you need to have an extra stock of positive samples to compensate for false negatives in the training data.
-nneg. You should choose at least 4000 negative samples for a robust detector. Considering 4000 negative samples, in each training stage the system will collect 4000 patches from the background images. This set of patches is then used to train a stage/strong classifier against the number of positive samples (say, 4000) for that particular stage. What is interesting is that for the next stage, the 4000 negative samples will be obtained from false positives of the current cascade classifier running on the background images. This is what Henry Rowley refers as ‘bootstrap’ in his neural net paper. 
Important: As I mentioned before, you can stop training any time – the cascade classifier will be formed by the completed stage/strong classifiers. In general, you can stop training when you reach a false positive rate of approximately 5x10-6. Otherwise the false positive rate is too high for a robust classifier. At each stage, you can see the hit rate (POS) and the false negative rate (NEG).
( Training with large datasets (say, 4000 positive samples) may take 5 or 7 days…

Command Line:
haartraining -mem 500 -data data\Haarcascade4000 -vec data\ProfileFaces.vec -bg negatives\neginfo.txt -h 24 -w 24 -mode BASIC -nstages 40 -nonsym -minhitrate 0.995000 -maxfalsealarm 0.500000 -npos 4000 -nneg 4000 > logtraining.txt
In this case, the result will be the folder data\Harrcascade4000. The .vec file should be in the folder ‘data’. The background images along with the file neginfo.txt should be in the directory ‘negatives’.

Testing the Classifier
Take a look at the executable “performance” provided by opencv

See http://opencvlibrary.sourceforge.net/FaceDetection
