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#include "negative.h"

/* private function prototypes **************************************/
static void     malib_negative_write_frame_data (MalibNegative* filter,
                                                 MalibFrame* frame);

/* virtual function table *******************************************/
static MalibNegativeClass malib_negative_class = 
{
  /* it is ok to use ’malib_filter_delete’ instead of preparing 
     ’malib_negative_delete, because MalibNegative has 
     no additional data than MalibFilter */
  (void (*)(MalibObject*))               malib_filter_delete,
  (void (*)(MalibSource*, MalibFrame*))  malib_negative_write_frame_data
};

/* public functions *************************************************/
MalibNegative*
malib_negative_new ()
{
  MALIB_FILTER_GENERIC_NEW ( MalibNegative, &malib_negative_class,
                             MALIB_FRAME_COLORMODEL_RGB
                             | MALIB_FRAME_COLORMODEL_GREY );
}

MalibNegative*
malib_negative_new_with_buf (MalibBuffer* buf)
{
  MALIB_FILTER_GENERIC_NEW_WITH_BUF ( MalibNegative, malib_negative_new,
                                      malib_negative_set_buffer, buf );
}

void
malib_negative_set_buffer (MalibNegative* filter, MalibBuffer* buf)
{
  g_return_if_fail (filter && buf && ((MalibHolder*)buf)->frames[0]);

  /* set the maximum value of this filter */
  filter->max_val 
        = (1 << (malib_buffer_get_current_frame(buf) ->depth)) - 1;

  malib_filter_set_buffer ((MalibFilter*)filter, buf);
}

/* private functions ************************************************/
static void
malib_negative_write_frame_data (MalibNegative* filter, MalibFrame* frame)
{
  MalibBuffer* input;
  int i, max_val;
  unsigned int image_size;

  /* the flag whether we need to propagate previous section */
  int need_increment = 0;
  
  /* pointers to previous frame data and data area to store 
     the result of calculation */
  int* from;
  int* to;

  g_return_if_fail (filter && frame);
  g_return_if_fail (((MalibFilter*)filter)->buf
                    && frame->data && filter->max_val);

  input = ((MalibFilter*)filter)->buf;
  to    = frame->data;

  max_val = filter->max_val;
  
  /* increment previous buffer data */
  MALIB_OBJECT_COUNT_REFERENCES (filter, need_increment);
  if (need_increment)
    {
      malib_holder_increment_frame ((MalibHolder*)input);
    }

  /* get pointers to rgb frame data */
  from = malib_buffer_get_current_frame (input) ->data;

  image_size = malib_filter_calc_output_image_size ((MalibFilter*) filter);

  /* calculate greyscale value of rgb data */
  for (i = 0; i < image_size; i++)
    {
      *to++ = max_val - *from++;
    }
}
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{
  MalibSource *filter1, *filter2, *filter3, *filter4, *filter5;
  MalibBuffer *buf0,    *buf1,    *buf2,    *buf3;

  /* first buffer is ring buffer */
  buf0    = (MalibBuffer*) malib_ringbuf_new_with_source (6, src);

  {
    /* averaging filter for noise suppression */
    static int coef[3][3] = { {  1, 1, 1 }, { 1, 1, 1 }, {  1, 1, 1 } };
    filter1 = (MalibSource*) malib_spatial3x3_new_with_coef (buf0,coef);
    buf1    = (MalibBuffer*) malib_ringbuf_new_with_source (6,filter1);
  }

  {
    /* moving object extraction using frame differential */
    filter2 = (MalibSource*) malib_greydiff3_new_with_threshold (buf1, 
                  arg_threshold);
    buf2    = (MalibBuffer*) malib_plainbuf_new_with_source (filter2);
  }

  {
    /* block segmentation filter for BW image */
    filter3 = (MalibSource*) malib_genericfilter_new_with_config 
        (buf2, MALIB_FRAME_COLORMODEL_BW, NULL, blockseg);
    buf3    = (MalibBuffer*) malib_ringbuf_new_with_source (3,filter3);
  }

  {
    /* masking captured image (buf0) with extracted regions (buf4) */
    filter4 = (MalibSource*) malib_masking_new_with_bufs (buf0, buf3);
  }

  {
    /* small BW frame */
    MalibFrame* frame3 = malib_buffer_get_current_frame (buf3);
    MalibFrame* frame5 = malib_frame_new
        (MALIB_FRAME_COLORMODEL_RGB,
         frame3->width  / get_param("BLK"),
         frame3->height / get_param("BLK"),
         8, NULL);

    /* moving object tracking filter */
    filter5 = (MalibSource*) malib_genericfilter_new_with_config 
        (buf3, MALIB_FRAME_COLORMODEL_BW, frame5, track_objects);
  }

  {
    MalibGtkDisplay* darray[4];

    /* create GTK windows */
    darray[0] = malib_gtkdisplay_new_with_source (src);
    darray[1] = malib_gtkdisplay_new_with_source (filter5);
    darray[2] = malib_gtkdisplay_new_with_source (filter4);
    darray[3] = NULL;

    /* set window titles */
    gtk_window_set_title (malib_gtkdisplay_get_window (darray[0]), 
                          "original image");
    gtk_widget_set_usize (GTK_WIDGET(malib_gtkdisplay_get_window
                          (darray[1])), arg_width, 3*arg_width/4);
    gtk_window_set_title (malib_gtkdisplay_get_window (darray[1]),
                          "colored block");
    gtk_window_set_title (malib_gtkdisplay_get_window (darray[2]),
                          "masking");
    
    /* starting image processing and display results */
    malib_gtkdisplay_auto_play2 (darray);
  }
}
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