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/*************************************************************************/ 
／＊＊／  

/* AVS module */ 
／＊＊／  

/* Computes the disparity field between 2 (front end) stereo images */ 
／＊＊／  

/* Ph. Quinio (03/03/92) */ 
／＊＊／  

/*************************************************************************/ 

/* include files*/ 
#include <stdio.h> 
#include <math.h> 
#include <strings.h> 
#include <fcntl.h> 
#include <my functions and macros.h> 
春include<cm/paris.h> 
#include <cm/display.h> 
春include<cm/cmsr.h> 
#include <cm/cmfb.h> 
#include <cm/cm file.h> 
#include <cm/cm―errno.h> 
#include <avs/avs.h> 
#include <avs/field.h> 
#include <avs/flow.h> 

/* Used for AVSmessage () */ 
static char file_version[] = "@(f)avs_stereo.c Quinio 92/03/05"; 

/* the following is an abbreviation ... */ 
fdefine CM_SUBFIELD(field, offset) CM_add_offset_to_field_id(field, offset) 

/* CM safety mode*/ 
舟defineSAFETY MODE NO 

/* image constants*/ 
fdefine IMAGE SIZE 512 
fdefineエMAGESエZELEN 9 
fdefine BITS PER PIXEL 8 
fdefine INTENSITY MAX 255 
春defineSCAN LINES NB 478 

/* window sizes*/ 
fdefine DISPARITY MAX 
寺defineDISPARエTYLEN 

#define MEDIAN SIZE 3 
#define MEDIANSエZELEN 2 
#define MEDIAN SIZE SQUARED 

脊defineFPOINT LEN 
#define DPOINT LEN 
#define NB FAC百s
#define OBJECT LEN 

#define DIMENSION 3
 

/* nb of bits in IMAGE_SIZE */ 

/* = power(2, BITS_PER_PIXEL)-1 */ 
/* number of scan lines for NTSC */ 

256 /* must be a power of 2 */ 
9 /* must be large enough to store DISPARITY MAX 

signed */ 
#define ALIGNMENT MAX 1 /* must be a power of 2 and<= 64 */ 
#define ALIGNMENT―LEN 2 /* must be large enough to store ALIGNMENT_MAX 

signed and must be<= 8 */ 
#define CORRELATエONWINDOW SIZE 17 /* must be either 3, 5, 9, 17, 33, 65 etc*/ 
#define CORRELATION-WINDOWLEN 5 /* nb of bits in CORRELATION WエNDOWSIZE*/ 
春defineINV CORRELATION SQUARED SIZE 1.0/(CORRELATION WINDOW SIZE*CORRELATION WエNDOWSIZc. - -)  

/* must be either 3, 5, 9, 17, 33 etc*/ 
/* nb of bits in MEDIAN_SIZE */ 

(MEDIAN SIZE*MEDIAN SエZE)

FLEN * DエMENSエON /* single precision*/ 
DLEN * DエMENSION /* double precision*/ 
14 
NB FACES* (FPOINT LEN+ 2 

:/f:define CENTER OFFSET X (IMAGESエZE/2)
寺defineCENTER OFFSET Y (IMAGE SIZE/2) 

/* structures and global types*/ 
typedef enum { MORAVEC, SOBEL, REGULAR} feature_extractor_t; 

typedef CM_field_id_t coordinates_t[ DIMENSION]; 

typedef struct { 
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CM field id t total; 
coordinates t normal vector; 
- '  CM field id t sign bit; 

CM field id t face bit; 
facet; 

typedef struct { 
CM field id t total; 
facet face[ NB FACES]; 
} object_t; 

typedef struct { 
float vector[ DエMENSION] ; 
float imprecision; 
} translation t; 

typedef struct 
float min; 
float max; 
} interval t; 

typedef struct { 
translation_t translation; 
interval t yaw; 
} displacement_t; 

ヽ

typedef struct 
interval_t 
interval t 
interval t 
config_t; 

/* global variables*/ 
CM geometry_id_t stereo_pair geom; 
CMニvp_set_id_tstereo_pair_g王id;
CM geometry id t image geom; -- -. CM-vp set id t image_grュd;
- - - "T" 
CM geometryュdt square geom; - -- -. 
CM vp set id t square grュd;
CM geometry id t geometry 1D; 

focal; 
baseline; 
pitch; 

CM vp set id t list; /* for compact object list*/ 

CM_field_id_t stereo_pair, stereo_pair mean, stereo_pair_norm; 
CM_field_id_t dual_stereo_pa~r_info, dual_stereo_pair; 
CM_field_id_t dual_stereo_pair_mean, dual_stereo_pair_norm; 
CM field id t coords, coord[ 3 ]; 
CM field id t feature bit; - -- • — CM field id t disparity, alignment, correlation; 
CM field id t temp,・temp floatl, temp float2, temp_float3; 

CM_field_id_t imageO, imagel, image_bit; 

typedef enum { NO ERROR, NO object, 
CANNOT OPEN DATA, 
CANNOT OPEN LEFT DATA, CANNOT OPEN RIGHT DATA, 
DATA FILE ERROR, DATA WRITING ERROR, 
CANN歪 OP面N INFO, INF百 FエLEE臨 OR,
CANNOT OPEN CONFIG, CONFIG FILE ERROR, 
SINGULARITY ERROR, END OFエNFOFエLE status t; ｝ 

/* feature extractor type*/ 
feature extractor t FEATURE EXTRACTOR= SOBEL; 

" 

#define LEFT IMAGE INPUT "Left image" 
#define RIGH叉IMAG見エNPUT"Right image" 
#define CM FIELD OUTPUT "Stereo data DV file" 
#define DA可AFI逗NAMEPARAM "Data filename" 
春defineDEF.A百LTDATA百ILENAME"/data/data" 
#define TRANSLATION X PARAM "Translation x" 
#define TRANSLATION Y PARAM "Translation y" 
#define TRANSLATION Z PARAM "Translation z" 
#define POSITIONAL_PRECISION_PARAM "Positional precision" 

9) 
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希defineYAW MIN PARAM "Yaw min" 
#define YAW MAX PARAM "Yaw max" 
舟defineFOCAL MIN PARAM "Focal length min" 
#define FOCAL MAX PARAM "Focal length max" 
#define MAX FOCAL 10000.0 /* in pixels*/ 
希defineDEFAULT FOCAL 1000.0 
希defineBASELエNEMIN PARAM "Baseline min" 
希defineBASELINE MAX PARAM "Baseline max" 
#define MAX BASELINE 10.0 /* in meters*/ 
#define DEFAULT BASELINE .1 
Jdefine PITCH MIN PARAM "Pitch min" 
春definePエTCHMAX PARAM "Pitch max" 
Jdefine DEFAULT PエTCH0.0 
Jdefine CORRELATION THRESHOLD PARAM "Correlation th." 
希defineDEFAULT CORRELATION THRESHOLD .98 
希defineFEATURE EXTRACTOR PAI迅M "Feature extractor" 
#define EXTRACTOR CHOICES "Sobel,Moravec,Regular" 
#define DELIMITER―"," 
Jdefine DEFAULT_EXTRACTOR "Sobel" 
Jdefine EXTRACTOR THRESHOLD PARAM "Extractor th." 
fdefine DEFAULT EXTRACTOR THRESHOLD .001 
脊defineVISUALIZATION P碑，'Visualization"
#define DEFAULT VISUALIZATION NO 

#define DEFAULT PATH"." 
char *DV PATH= DEFAULT PATH; 

boolean VISUALIZATION; 
boolean DISPLAY_エNITエALエZED=NO; 

／＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊／ 

AVSinit modules() 
｛ 
int stereo(); 

AVSmodule from desc(stereo); 

/******************************************************************************/ 
static 
stereo() 
｛ 
int paramO, paraml, param2, param3, param4, paramS; 
int param6, param7, param8, param9, paramlO, paramll, paraml2; 
int paraml3, paraml4, paramlS, paraml6; 
int stereo compute(), stereo_init (), stereo_destroy (); 
char *ptr; 
char string[ MISC_BUFFER_SIZE ]; 

/* Set the module name*/ 
AVSset_module_name("stereo CM", MODULE_MAPPER); 

/* get the path to home directory on DataVault */ 
ptr = (char *) getenv ("DVWD") ; 
if (ptr != NULL) 
strcpy(DV_PATH, ptr); 

/* Create the input port*/ 
AVScreate input_port(LEFT_IMAGE_INPUT, "field 2D 1-vector byte", REQUIRED); 

ー，
AVScreate_input_port(RIGHT_IMAGE_INPUT, "field 2D 1-vector byte", REQUIRED); 

/* Create the output port*/ 
AVScreate_output_port(CM_FエELD_OUTPUT, "string"); 

/* Add parameter*/ 
sprintf(string, "%s%s", DV_PATH, DEFAULT_DATA_FILENAME); 
paramO = AVSadd_paヱameter(DATAFILENAME_PARAM, "string", string, 
AVSconnect_widget(paramO, "typein"); 
paraml = AVSadd_float_parameter(TRANSLATION X PARAM, 0.0, 

FLOAT UNBOUND, FLOAT UNBOUND); 
AVSconnect_widget(paraml, "typein_real巧；
param2 = AVSadd_float_parameter(TRANSLATION Y PARAM, 0.0, 

FLOAT UNBOUND, FLOAT UNBOUND); 

"" ’ 
"") . ， 

3
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AVSconnect_widget(param2, "typein_real"); 
pararn3 =・AVSadd_float_parameter(TRANSLATION Z PARAM, 0.0, 

FLOAT UNBOUND, FLOAT UNBOUND); 
AVSconnect widget(param3, "typein real ; " param4 = AVSadd_float_parameter(POSエTIONAL_PRECエSエON_PARAM, 0.0, 

0.0, 10.0); 
AVSconnect_widget(param4, "typein_real"); 
paramS = AVSadd_float_parameter(YAW MエN PARAM, 0.0, 

FLOAT UNBOUND, FLOAT UNBOUND); 

" AVSconnect widget(paramS, "typein real); 
param6 = AVSadd_float_parameter(YAW MAX PARAM, 0.0, 

FLOAT UNBOUND, FLOAT UNBOUND); 
AVSconnect widget(param6, "typein real"); 
pararn7 = AVSadd_float_parameter(FOCAL MIN PARAM, DEFAULT_FOCAL, 

0.0, MAX FOCAL); 
AVSconnect_widget(param7, "typein_real"); 
param8 = AVSadd_float_parameter(FOCAL MAX PARAM, DEFAULT_FOCAL, 

0 0 . , MAX FOCAL) ; 
AVSconnect_widget(param8, "typein_real"); 
pararn9 = AVSadd_float_parameter(BASELINE MIN PARAM, DEFAULT_BASELINE, 

0.0, MAX BASELINE); 
AVSconnect_widget(param9, "typein_real"); 
paramlO = AVSadd_float_parameter(BASELエNEMAX PARAM, DEFAULT_BASELINE, 

0 0 . , MAX BASELINE) ; 
AVSconnect_widget(paramlO, "typein_real"); 
pararnll = AVSadd_float_parameter(PエTCHMIN PARAM, DEFAULT PITCH, 

FLOAT UNBOUND, FLOAT UNBOUND); 

" AVSconnect widget(paramll, "typein real); 
pararn12 = AVSadd_float_parameter(PITCH MAX PARAM, DEFAULT PITCH, 

FLOAT UNBOUND, FLOAT UNBOUND) ; 

" AVSconnect widget(param12, "typein real); 
paraml3 = AVSadd_float_parameter(CORRELATION THRESHOLD PARAM, 

DEFAULT CORRELATエONTHRESHOLD, 
0.0, 1. 百）；

AVSconnect_widget(param13, "dial"); 
param14 = AVSadd_parameter(FEATURE EXTRACTOR PARAM, "choice", DEFAULT_EXTRACTOR, 

EXTRACTOR CHOICES, DELエMITER); 
AVSconnect_widget(param14, "radio buttons"); 
pararnlS = AVSadd_float_parameter(―EXTRACTOR THRESHOLD PARAM, 

DEFAULT EXTRACTOR THRESHOLD, 0.0 , 1. 0)  ; 
AVSconnect_widget(paramlS, "dial"); 
param16 = AVSadd_parameter(VエSUALIZATエONPARAM, "boolean", DEFAULT_VISUALIZATION, 

/* ignored */0, /* ignored */0); 
AVSconnect_widget(param16, "toggle"); 

/* Set the (optional) initialization procedure*/ 
AVSset_init_proc(stereo_init); 

/* Set the compute procedure*/ 
AVSset_cornpute_proc(stereo_compute); 

/* Set the (optional) destroy procedure*/ 
AVSset_destroy_proc(stereo_destroy); 

/******************************************************************************/ 
status t 
write to dv(filename, field, field_length, bit) 
char *filename; 
CM field id t field, bit; 
ー， ー一
unsュgnedfield length; 

int output_fd; 
"' 

output_fd = CMFS_open(filename, 
CMFS_O_CREAT I CMFS O WRONLY 

if(output_fd < 0) { 
CMFS_perror(filename); 
return(CANNOT OPEN DATA); 

CMFS O TRUNC, 0666); 

printf("¥nNow writing %d data objects and the Visual Field into DataVault file'%s'... 
CM global count bit always(bit)-1, filename); fflush(stdout); 

々
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if(CMFS write file always(output_fd, 
CMFS_perror (filename) ; 
CMFS close(output fd); 
return (DATA WRITING ERROR) ; 
｝ 
if(CMFS write file always(output_fd, 
CMFS_perror(filename); 
CMFS close(output fd); 
return(DATA WRITI汀GERROR) ; 

field, 

bit, ー

field_length 

!= 1 

!= field_length 

CMFS close(output fd); 
printf("done. ¥n¥n");fflush(stdout); 

return(NO ERROR); 
I* o百 write_to_dv*/ 

/******************************************************************************/ 
status t 
read fe image(filename, field, length) 
char filename[ MISC BUFFERSエZE]; 
CM field id t field; 
一， ー一
unsigned length; /* length of field*/ 

｛ 
int input_fd; 
char buffer[ IMAGE_SIZE*IMAGE_SIZE ]; 
char image_buffer[ IMAGE_SエZE][ IMAGE_SエZE
int k_; 
register i, 

] ; 

., 
,
J
 

/* open the image file on the front end*/ 
printf("opening file'%s'... ", filename);fflush(stdout); 
input_fd = open(filename, O_RDONLY); 

/* did it open?*/ 
if (input fd < 0) 
return(CANNOT OPEN DATA); 

printf("done.¥n");fflush(stdout); 

/* read the image into 
read(input_fd, buffer, 

memory */ 
工MAGESIZE*IMAGE SIZE ) ; 

printf("closing ... "); 
close(input fd); 
printf(" don百.¥n");fflush(stdout);

/* transpose 1D array to 2D array*/ 
k = 0; 
for(j = 0; j < IMAGE SIZE; J++) 
for(J. = 0; i < IMAGE SIZE; J. 十＋）
image_buffer[i] [j] ;; buffer[k]; 
k++;. 

/* transfer the front end data to the 
put_square_array_on_CM(image_buffer, 

CM */ 
field, length, エMAGESエZE> i 

return(NO_ERROR); 
/* of read_fe_image () ＊／ 

／＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊／ 

put_square_array_on_CM(fe_array, dest, length, size) 
char *fe array; 
CM field―id t dest; 
unsigned int length; 
unsigned int size; 

｛ 
int fe_offset[2]; 
unsigned int cm_start[2]; 
unsigned int cm_end[2]; 
unsigned int cm_axis[2]; 

.!:,-
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unsigned int fe dim[2]; 

fe offset[O] =・  0, 
fe_offset[l] = 0; 

cm_start[O] = 0; 
cm start = [ 1) 0; 

cm_end[O) = size; 
cm_end[l) = size; 

cm axュs[OJ =・ 0, 
cm axュs[l] = 1; 

fe_dim[O] = size; 
fe_dim[l] = size; 

CM u write to news array lL(fe_array, fe offset, cm start, -- - - - - -. -
cm_end, cm_axュs, dest, length, 
2, fe dim, CM 8 bit); 

/* End of put square array on CMて）＊／

/****************************************************************************/ 
/* read image pair from front end files*/ 
status t 
・一read_image_pair(imagel, image2, image_pair) 
char *imagel, *image2; 
CM field id t image_pair; 

CM_field_id_t send_address, square_coord[2], square_image, temp_u_pair; 

CM_set_vp_set(stereo_pair_grid); 
temp_u_pair = CM_allocate_stack_field(BITS_PER_PIXEL); 

CM_set_vp_set(square_grid); 
square image= CM_allocate_stack_field( 
send a函 ress= CM_allocate_stack_field( 

square_coord[O] 
square_coord[l] 

BITS PER PIXEL) ; 
CM_geometry_send_address_length( 
stereo_pair_geom)); 

= CM allocate_stack_field(2*エMAGESIZE LEN) ; 
= CM二SUBFIELD(square_coord[O], I泣~GE_S西ZE_LEN) ; 

CM set context(); 
CM_my_news_coordinate_lL(square_coord[O], 0, エMAGESIZE LEN) ; 
CM_my_news_coordinate_lL(square_coord[l], 1, IMAGE二sエZE二LEN); 

if(read_fe_image(imagel, square_image, BエTS_PER_PIXEL) == CANNOT_OPEN_DATA) 
return(CANNOT OPEN LEFT DATA); 

CM_make_news_coordinate_lL(stereo_pair geom, send address, 0, 
square_coo母[0] , エMAGEごSエZE_LEN); 

CM_dep9sit_news_coordinate_lL(stereo_pair geom, send address, 1, 
square coo母 [l], IMAGE SIZE LEN); -. - -CM_deposit_news_constant_lL(stereo_pair_geom, send_address, 2, /*depth*/ 0); 

CM_send_lL(temp_u_pair, send_address, square_image, BITS_PER_PエXEL, CM_no_field) ; 

if(read fe image(image2, square_image, BITS_PER_PエXEL) == CANNOT_OPEN_DATA) 
return(CANNOT OPEN RIGHT DATA); 

CM_make_news_coordinate_lL(stereo_pair geom, send address, 0, 
square_coord[O], IMAGE二SIZE_LEN); 

CM_deposit_news_coordinate_lL(stereo_pair geom, send address, 1, 
square coord[l], IMAGE SIZE LEN); 

CM_deposit_news_constant_lL(stereo_pair_geom, send_address, 2, /*depth*/ 1); 

CM_send_lL(temp_u_pair, send_address, square_image, BITS_PER_PエXEL, CM_no_field) ; 

CM set vp set(stereo_pair_grid); 
CM set context(); 
CM_f_u_float_2_2L(image_pair, temp_u_pair, BITS_PER_PIXEL, FLENS); 

CM_deallocate_stack_through(square_image); 

6
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/* get rid of the bottom lines 
CM set context(); 
CM u gt constant lL(coord[ 1 ], 
CM logand context with test(); 
CM f move zero lL(image_pair, FLENS 

＊／ 

SCAN LINES NB, IMAGE SIZE LEN ., 
,1, 

) ; 

CM set context(); 
return (NO ERROR) ; 
I* o百

， 
readュmage_yaュr* ／ 

/******************************************************************************/ 
status t 
load avs image(avs field, cm field) 
AVSfield char *avs fieldア
CM field id t 

.,... 
cm field; 

｛ 
char image buffer[ ． 
int i,J; 

IMAGE SIZE ］［ IMAGE SIZE 

for (j = 0; j < IMAGE SIZE; j++) 
for (i = 0; iく工MAGESIZE; i++) { 
image_buffer[i] [j)-;;-I2D(avs_field, i, 

］； 

．，
 ,1, ・n 

/* transfer the front end data to the 
put_square_array_on_CM(image_buffer, 

CM */ 
cm_field, BITS PER PIXEL, エMAGESIZE ., 

,1, 

return (NO_ERROR) ; 
/* of load_avs_image () ＊／ 

/****************************************************************************/ 
/* read image pair from front end files*/ 
status t 
load_avs_image_pair(imagel, image2, 
AVSfield char *imagel, *image2; 

―’ CM field id t' image air; - - _p 

image_pair 

CM field id t send address, square_coord[2], 
， 

squareュmage, temp_u_pair; 

CM_set_vp_set(stereo_pair_grid); 
temp_u_pair = CM_allocate_stack_field( 

CM set vp set ( 
squareュmage= 
send a己dress=

square grid ; ） 
CM allocate stack field( 
CM allocate stack field( 

BエTSPER PIXEL ., 
,1, 

square_coord[O] 
square_coord[l] 

BITS PER PエXEL);
CM_geometry_send_address_length( 
stereo_pair_geom)); 

= CM allocate_stack_field(2*IMAGE SエZELEN) ; 
= CM二SUBFIELD(square_coord[O], I面~GE_SIZE_ LEN ., 

,1, 

CM set context(); 
CM my news coordinate lL( 
CM my news coordinate lL( 

square_coord[O], 
square_coord[l], ,

'
 

0
1
 

エMAGESIZE LEN 
IMAGE SIZE LEN .,．, 

,1'
，
1, 

load_avs_image( image 1, 
． 

square image > i 

CM_make_news_coordinate_lL(stereo_pair geom, send address, 0, 
square coo母 [0], IMAGE二SIZE_LEN);

CM_deposit_news_coordinate_lL(stereo_pair geom, send address, 1, 
square coor d[l] , IMAGE SIZE LEN); 
一・stereo_pair_geom, send_address, 2, /* CM_deposit_news_constant_lL( depth */ 

゜
) ; 

CM_send_lL( temp_u_pair, send_address, 
． 

square image, BITS PER PIXEL, CM no field) ; 

load_avs_image( image2, square_image ., 
，ー，

CM_rnake_news_coordinate_lL(stereo_pair geom, send address, O, 
square_coord[O), IMAGE―SIZE LEN); 

CM_deposit_news_coordinate_lL(stereo_pair geom, send_a西dress, 1, 
square coord[l], IMAGE SIZE LEN); 

ー， ー一
stereo_pair_georn, send_address, 2, /* depth CM_deposit_news_constant_lL( ＊／ ー ) ; 

CM send lL( temp_u_yair, send_address, 
， 

square image, BITS PER PIXEL, CM no field) ; 

ヲ



stereo.c ー Thu Apr 9 17:23:42 1992 

CM set vp set (stereo_pair_grid) ; 
CM set context(); 
CM_f_u_float_2_2L(image_pair, temp_u_pair, BITS_PER_PIXEL, FLENS); 

CM_deallocate_stack_through(square_image); 

CM set context(); 
return(NO ERROR); 
/* of load avs 1mage_pa1r() * ／ 

／＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊／ 

/* reads BエTSPER PIXEL from a DataVault file and converts it into float 
representation (stereoyair) */ 
read dv file(filename) 
char filename[ MISC BUFFER SIZE]; 

｛ 
int input_fd; 
int ok; 
CM field id t temp u field; /* temporary unsigned integer field*/ 

CM set vp set(stereo_pair_grid); 
CM set context(); 

temp u field= CM allocate stack field(BエTSPER PIXEL) ; 

/* open the dv file*/ 
printf("opening DataVault file'%s'... ", filename);fflush(stdout); 
input_fd = CMFS_open(filename, CMFS_O_RDONLY); 

/* did it open?*/ 
if (input_fd < 0) { 
printf("Cannot open'%s'... ¥n", filename);fflush(stdout); 
exit(EXIT_ERROR); 
｝ 
printf("done¥n");fflush(stdout); 

ok = CMFS_read_file_always(input_fd, temp_u_field, BエTS_PER_PIXEL); 

CMFS_close (input_fd) ; 

CM f u float 2 2L(stereo_pair, temp u field, BITS PER PIXEL, FLENS); 

CM deallocate stack through(temp u field); 

if (ok < 0) { 
CMFS_perror(filename); 
exit(EXIT_ERROR); 
｝ 
else printf ("file'%s'read successfully ... ¥n", filename) ; fflush,(stdout); 

/* of read_dv_file */ 

/******************************************************************************/ 
initialize_display () 

if(VISUALIZATION) { 
CMSR select display menu(BITS PER PIXEL, 2*IMAGE SIZE, IMAGE SIZE); 
CMSR d' _ isplay_set_color_map("greyscale"); 
｝ 
DISPLAY INITIALIZED= YES; 
戸 ofinitialize_display() */ 

/******************************************************************************/ 
write_to_display(image) 
CM field id t image; 

｛ 
if .(VISUALIZATION) 
CMSR write to display(image); 

/* of write_to_display () * / 

/******************************************************************************/ 
clear_display () 

5
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｛ 
if (VISUALIZATエON)
CMSR_deallocate_display( 

/* of clear_display () 

CMSR _selected_ display () 

＊／ 

) ; 

，
 

17:23:42 

/******************************************************************************/ 
convert 3D to 2D( ュmages3D, image 2D ） 
CM field id t images 3D, image 2D; 

1992 

CM field id t coord_temp, image 2D temp; 

CM_set_vp_set(image_grid); 
image_2D_temp = CM_allocate_stack_field( BITS PER PエXEL) ; 

CM_set_vp_set (stereo_pair_grid) ; 
coord temp= CM allocate stack field( IMAGE SIZE LEN+l ) ; 

CM set context(); 
CM_u_rnove_2L(coord_ternp, coord[O], IMAGE SIZE LEN+l, IMAGE SIZE LEN ) ; 

CM load context(coord[2] 
CM invert context(); 
CM make news coordinate lL( 

., 
,1, 

image_geom, temp, 1, 
工MAGESIZE LEN); 

CM deposit news coordinate lL(image geom, temp, 0, coord_temp, 
IMAGE SエZELEN+l) ; 

temp, images_3D, BITS_PER_PIXEL, 

coord[l), 

CM send lL ( image 2D temp, 
． ュmagebit ) ; 

CM_load_context(coord[2]); 
CM u add constant 2 lL(coord temp, エMAGESIZE, エMAGESIZE LEN+l -- -―,― CM_make_news_coordinate_lL(i函 ge_geom, temp, 1, coord[l], 

IMAGESエZELEN) ; 
CM_deposit_news_coordinate_lL(image_geom, temp, 0, coord_temp, 

IMAGE SIZE LEN+l); 
temp, images_3D, BITS_PER_PIXEL, CM send lL( image 2D temp, 

) ; 

CM no field); 

CM set vp set (image grid) ; 
CM set context(); 
CM u max 2 lL(image 2D, image 2D temp, BITS PER PIXEL); 

CM_deallocate_stack_through( image_2D_temp) ; 

/* of convert_3D_to_2D () ＊／ 

/******************************************************************************/ 
/* marks the features so that they can be easily visualized*/ 
show_features(bit, image, color_field) 
CM_field_id_t bit, image, color_field; 

CM field id t feature images; 

CM set vp set( stereo_pair_grid); 

feature_images = CM_allocate_stack-rfield( 
CM_u_move_zero_always_lL(feature_images, 

BITS PER PIXEL 
BITS PER PIXEL .,．, 

,1’,1, 

CM load context(bit); 
CM u move lL(feature images, color_field, BITS PER PIXEL) ; 

/* draw small cross 
CM u move lL(temp, 
CM send to news lL( 
CM send to news lL( 
CM send to news lL( 
CM send to news lL( 

around features 
feature images, -, 
feature images, 

一・feature_images, 
feature images, -. feature_images, 

＊／ 

BITS PER PIXEL); 
temp, 0, CM_upward, BITS_PER_PIXEL); 
temp, 0, CM_downward, BITS_PER_PエXEL);
temp, 1, CM_upward, BITS_PER_PIXEL); 
temp, 1, CM_downward, BITS_PER_PIXEL); 

convert 3D to 2D( feature_images, 
． ュmage ) ; 

CM_deallocate_stack_through( 

／＊ of show_features () 

feature_images 

＊／ 

) ; 

，
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，
 

17:23:42 

/****************************************************************************** ／ 
/* Median filtering*/ 
median filter(source, dest) 
c豆 fieldid t source, dest; 

｛ 
int i,j; 
CM field id t values, 

1992 

value[ MEDIAN_SIZE_SQUARED ］； 

values= CM allocate stack field(MEDIAN SIZE SQUARED*FLEN 
for(i = O; ―i < MEDIAN SIZE SQUARED; i++) 
value[i] = CM SUBFエELD(values, i*FLEN); 

) ; 

CM_set_context(); 
CM_get_from_power_two_always_lL( value[l], source, /*axis*/ 0, 

MEDエAN_SエZE_LEN-2, CM upward, FLEN); 
CM_get_from_power_two_always_lL(value[O], value[l], /*axis*/ 1, 

MEDエAN_SエZE_LEN-2, CM_upward, FLEN ) ; 

for( ＇ l. = 0; i < MEDIAN_SIZE-1; i++) 

for (j = 0; J < MEDエANSIZE-1; ++ J)  
CM send to news always lL(value[ i*MEDエANSIZE 

value[ i*MEDエANSIZE 
CM_upward, FLEN) ; 

＋
＋
 

.
J
.
J
 

+ 1 ] , 
] , 0, 

CM send to news always lL(value[ (i+l)*MEDIAN SエZE], 
value[ i*MEDエANSIZE], 1, 
CM_upward, FLEN―) ; 

｝ 
/* one more time for i = MEDIAN SIZE-1 */ 
for (j O, =・J  < MEDIAN SIZE-1; 

一
J++) 

CM send to news always lL(value[ i*MEDIAN SIZE 
value[ i*MEDIAN―sェZE
CM_upward, FLEN万；

＋
＋
 

,r,-
＇r
J
 ＇ 

＋
］
 

1 ] , 
o, 

/* bubble sort on values ... */ 
for (j = 0; j < MEDエANSIZE SQUARED-1; j++) 
for (i = 0; ._i < MEDIAN SIZE SQUARED-1; i++) 
CM set context(); 
CM f gt lL(value[ i ], value[ i+l 
CM logand context with test(); 
CM_swap_2_1L(value[ i ], value[ 

] , 

i+l 

FLENS 

] , FLEN 
., 
,_， 

) ; 

｝ 
/* now take the median value in values and assign it to dest */ 
CM f move always lL(dest, value[ (MEDIAN SIZE SQUARED-1)/2 ], FLENS 

.，
 ,1
,
 

CM_deallocate_stack_through( 

/* of median_filter () 

values ) ; 

＊／ 

/******************************************************************************/ 
/* feature extraction using Moravec interest operator*/ 
sobel features(image, bit, threshold) 
CM field id t image; 
CM field id t bit; 
float threshold; 

{'  
ュnt1, j; 
CM field id t filtered image; 
CM field id t values, value[ 3 
CM field id t gradient; 
static float sobel_x[ 3 

static float sobel_y[ 3
 

］［ 

］［ 3
 

］［ 3
 
］； 

3
 '

,
'
,
'
,
 

0

0

 0
0
0
0
 

•••••• 1
2
1
1
0
1
 

―
―
―
―
 

｛
 

filtered_image = CM_allocate_stack_field( 

9
9
,
'
,
'
 

0

0

 0
0
0
0
 

．
．
．
．
．
．
 

0
0
0
2
0
2
 

,
'
,
＇
 

0
 0
0
0
0
0
 

•••••• 1
2
1
1
0
1
 

”
 } ; 

} ; 

FLEN) ; 

printf("¥nFeature extraction 
printf("¥n median filtering 
fflush(stdout); 

using Sobel (gradient) operator ... "); 
(%ux%u window) ... ", MEDIAN_SIZE, MEDIAN_SIZE); 

tb 
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，
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median_filter(image, filtered_image 
printf("done.¥n");fflush(stdout); 

) ; 

values= CM allocate_stack_field(9*FLEN); 
gradient= CM allocate_stack_field(FLEN); 

．一for (i = 0; i く 3; i++) 
for (j = 0 ; j < 3 ; j ++) 
value[i] [j] = CM_SUBFIELD( values, (j+i*3) *FLEN) ; 

CM set context(); 

CM send to news always lL( 
CM send to news always lL( 
CM send to news always lL( 
CM send to news always lL( 
CM send to news always lL( 
CM send to news always lL( 
CM send to news always lL( 
CM send to news always lL( 

9

9

9

9

,

'

,

＇ 

]
］
］
]
］
］
］
］
 

0
2
1
1
0
0
2
2
 

[
『
•
[
［
［
［
［
［

]
］
］
］
］
］
］
］
 

1
1
0
2
2
0
2
0
 

↓
'
-
［
［
［
一
ー
［
［
［

e
e
e
e
e
e
e
e
 

u
u
u
u
u
u
u
u
 

1
1
1
1
1
1
1
1
 

a
a
a
a
a
a
a
a
 

v

>

v

>

v

>

v

>

 

filtered image, 
一・filtered ir姐 ge,-. filteredュmage,
一・filtered ll姐 ge,

value [1][0], O, 
value [1] [O], 0, 
value[1][2], O, 
value [1] [2], 0, 

1, CM upward, FLEN) ; 
1, CM―downward, FLEN) ; 
0, CM―upward, FLEN) ; 
o, 01ニdownward, FLEN) ; 
CM_ downward, FLEN) ; 
CM_ upward, FLEN) ; 
CM_downward, FLEN) ; 
CM_upward, FLEN) ; 

for (i = 0; i < 3; i++) 
for (j = 0; j < 3; j ++) 
CM f multiply const always 2 lL( value [i] [j], sobel_y[i] [j), FLENS 

．，
 ヽ

CM f move zero always lL(gradient, 
for (i = 0; i < 3; i++) 
for(j = 0; j < 3; j++) 
CM f add always 2 lL(gradient, 

FLENS ) ; 

value [i] [j], FLENS ., 
,1, 

CM f abs 1 lL(gradient, FLENS 
CM f divide const always 2 lL( 

) ; 
gradient, 
4.0*(power(2, BITS PER PIXEL 1) , FLENS ) ; 

/* discard values which are not locally 
CM send to news always lL(value[O] [1], 
CM send to news always lL(value[2] [1], 

＇ maximum*/ 
gradient, 0, 
gradient, O, 

CM_ upward, FLEN) ; 
CM_downward, FLEN) ; 

CM_f_move_zero_always_lL(value[l] [l], 
for (i = 0; i < 3; i++) { 
CM_f_gt_lL(gradient, value[i] [l], 
CM_logand_context_with_test (); 

FLENS 

FLENS 

) ; 

) ; 

printf(" feature extraction: %g <= gradient values<= %g¥n", 
CM global f min lL(gradient, FLENS), 
CM global f max lL(gradient, FLENS));fflush(stdout); 

printf(" number of features before thresholding: %u¥n", 
CM_global_count_context ()) ; ff lush (stdout); 

CM f ge constant lL(gradient, threshold, FLENS); 
CM logand context with test(); 
CM―store context(bit); 

printf(" number of features with horizontal 
threshold, CM_global_count_context() 

gradient>= %g: %u¥n", 
) ; fflush(stdout); 

CM_deallocate_stack_through( 

/* of sobel_features () 

values ., 
＇
ー
、

＊／ 

／＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊／ 

/* feature extraction using Moravec interest operator*/ 
moravec_features(image, bit, threshold) 
CM field id t ュmage;
CM field id t bit; 
float threshold; 

t
t
t
 

――― 

d

d

d

 

・ュ・ュ・ユ

.＇-―― 

.
J
d
d
d
 

1
1
1
 

,
e
e
e
 

・ユ・ユ・ユ・ユ

f
f
f
 

t

-

―― 

.inCMeMeM 

．．． 

filtered_image; 
values,・value[ 3 
interest; 

］［ 3
 

] ; 

l ¥ 
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filtered_image = CM_allocate_stack_field(FLEN 

printf("¥nFeature extraction 
printf("¥n median filtering 
fflush(stdout); 

) ; ，
 

17:23:42 

using Moravec interest operator ... "); 
(%ux%u window) . . . ", MEDエAN_SIZE,MEDIAN_SIZE); 

1992 

median_filter(image, filtered_image 
printf("done.¥n");fflush(stdout); 

) ; 

values= CM allocate_stack_field(9*FLEN); 
interest= CM allocate_stack_field(FLEN); 

・一for(i = 0; i < 3; i++) 
for (j = 0; j < 3; j++) 
value[i] [j] = CM_SUBFエELD( values, (j+i*3) *FLEN ., 

，
ー
、

CM set context(); 

CM send to news always lL( 
CM send to news always lL( 
CM send to news always lL( 
CM send to news always lL( 
CM send to news always lL( 
CM send to news always lL( 
CM send to news always lL( 
CM send to news always lL( 

9

9

9

9

9

9

9

,

 

]
］
］
］
］
］
］
］
 

0
2
1
1
0
0
2
2
 

―
―
―
―
―
―
―
―
―
↓
―
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―
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］
］
］
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］
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［
［
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［
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e
e
e
e
e
e
e
e
 

u
u
u
u
u
u
u
u
 

1
1
1
1
1
1
1
1
 

a
a
a
a
a
a
a
a
 

v
>
v
>
v
>
v
>
 

filtered image, 
ー，

filteredヰnage,
ー，

filtered image, 
filtered image, 
value[l][O], 0, 
value[l] [OJ, O, 
value[l] [2], 0, 
value [1] [2], 0, 

1, CM_upward, FLEN); 
1, CM_downward, FLEN) ; 
0, CM_upward, FLEN) ; 
0, CM_downward, FLEN) ; 
CM_downward, FLEN) ; 
CM upward, FLEN) ; 
CM downward, FLEN) ; 
CM_upward, FLEN); 

for(i = 0; i < 3; i++) 
for(j = 0; j < 3; j++) { 
CM_f_subtract_always_2_1L(value[i] (j], 
CM_f_multiply_always_2_1L(value[i] (j], 

filtered image, FLENS -. value[i] [J], FLENS) ; 
) ; 

CM_f_add_always_2_1L(value(l] [OJ, 
CM_f_add_always_2_1L(value[OJ [OJ, 
CM_f_add_always_2_1L(value(2] (1), 
CM_f_add_always_2_1L(value[OJ (2), 

value [l] [2], 
value[2] [2], 
value[O] [1], 
value[2] [0], 

FLENS 
FLENS 
FLENS 
FLENS 

.,．,．，．, 

,14,1,
＇ー、，

1
J

CM f min 3 lL(interest, 
CM f min 2 lL(interest, 
CM f min 2 lL(interest, 

value[l] [OJ, 
value [2] [1), 
value [OJ [2], 

value[OJ [OJ, 
FLENS); 
FLENS); 

FLENS ) ; 

CM f divide const always 2 lL( interest, 2.0*(power(2, 2*BITS PER PIXEL)-1), FLENS ) ; 

CM send to news always lL( 
CM send, to news always lL( 
CM send to news always lL( 
CM send to news always lL( 
CM send to news always lL( 
CM send to news always lL( 
CM send to news always lL( 
CM send to news always lL( 

value[l] [O], 
value [1] (2), 
value [O] [1), 
value[2] [1), 
value [2] [0], 
value[O] [O], 
value [2] [2], 
value[O] [2], 

interest, 1, 
interest, 1, 
interest, 0, 
interest, 0, 
value [1] [O], 
value[l] [O], 
value[l] [2), 
value [1] [2], 

CM upward, FLEN) ; 
CM―downward, FLEN) ; 
CM二upward, FLEN) ; 
CM_downward, FLEN); 
0, CM_downward, FLEN) ; 
0, CM upward, FLEN); 
0, CM downward, FLEN); 
0, CM_upward, FLEN); 

CM_f_move_zero_always lL(value[l] [1], 
for (i = 0; i < 3; i ++) 
for (j = 0; j < 3; j++) { 
CM_f_gt_lL(interest, value[i] [j], 
CM_logand_context_with_test (); 

FLENS 

FLENS 

) ; 

) ; 

printf(" feature extraction-: %g <= interest values<= %g¥n", 
CM global f min lL(interest, FLENS ) , 
CM global f max lL(interest, FLENS);fflush(stdout); ） 

printf(" number of features before thresholding: %u¥n", 
.CM_global_count_context());fflush(stdout); 

CM f ge constant lL(interest, threshold, FLENS); 
CM logand context with test(); 
CM―store context(bit); 

printf(" number of features with interest>= %g: %u¥n叫
threshold, CM global count context());fflush(stdout); 

CM_deallocate_stack_through( values ) ; 

I~ 
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/* of moravec_features () */ 

/******************************************************************************/ 
extract features(image, bit, feature_extractor, threshold) 
CM field id t image; 
CM field id t bit; 
fe百tureextractor t feature-extractor; 
float threshold; 

{ . 
unsigned lower boundary, upper boundary; 

CM_set_vp_set(stereo_pair_grid); 

switch (feature_extractor) {・ 
case MORAVEC: moravec_features(image, bit, threshold); break; 
case SOBEL: sobel features(image, bit, threshold); break; 
case REGULAR: break; 

/* get rid of the features that are too close to the boundaries*/ 
lower_boundary = (CORRELATION_WINDOW_SIZE-1)/2 + ALIGNMENT_MAX + 1; 
upper_boundary = IMAGE_SIZE -lower_boundary -1; 

CM_load_context (bit) ; 
CM u ge constant lL(coord[O], lower_boundary, IMAGE_SIZE_LEN); 
CM logand context with test(); 
CM u le constant lL(coord[O], upper_boundary, エMAGE_SIZE_LEN); 
CM logand context with test(); 
CM u ge constant lL(coord[l], lower_boundary, IMAGE_SエZE_LEN); 
CM logand context with test(); 
upper_boundary = SCAN_LINES_NB -lower_boundary -1; 
CM u le constant lL(coord[l], upper_boundary, IMAGE_SIZE_LEN); 
CM logand context with test(); 
CM二store_context(bit);

/* get rid of the features that are too close to the boundaries*/ 
lower_boundary = (CORRELATION_WINDOW_SIZE-1)/2 + DISPARエTY_MAX+ 1; 
upper_boundary =工MAGE_SIZE-lower_boundary -1; 

CM_load_context(coord[2]); 
CM_invert_context(); 
CM_logand_context(bit); 
CM ult constant lL(coord[O], lower_boundary, エMAGE_SIZE_LEN); 
CM logand context with test(); 
CM clear bit(bit); 

CM_load_context(coord[2]); 
CM_logand_context(bit); 
CM u gt constant lL(coord[O], upper_boundary, IMAGE_SエZE_LEN); 
CM logand context with test(); 
CM clear bit(bit); 

printf(" number of features far enough from boundaries: %u¥n", 
CM_global_count_bit_always(bit));fflush(stdout); 

/* of extract_features () * / 

／＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊／ 

add_window values(image, value) 
，一

CM field id t image, value; 

CM set context(); 

CM_scan_with_f_add_lL(temp_float3, image, /*axis*/ 0, FLENS, CM_upward, 
CM_exclusive, CM_none, CM_no_field); 

CM_send_to_news_always_lL(temp float2, temp_float3, 
／＊ 
ー，
. axis * / 0, CM downward, FLEN) ; 

CM_get_from__power_two_always_lL(temp floatl, temp_float2, /*axis*/ 0, 
CORRELATION WINDOW LEN-2, CM upward, FLEN); 

CM_get_from__power_two_always_lL(temp float2, temp_float3, /*―axis *I 0, 
CORRELATエONWINDOW LEN-2, CM downward, FLEN); 

CM f subtract always 2 lL(temp floatl, temp float2, FLENS); 

13 
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CM_scan_with_f_add_lL(temp_float3, temp floatl, /*axis*/ 1, FLENS, CM_upward, 
CM exclusive, CM none, CM no field); 

CM send to news always lL(temp float2, temp_float3, 
/* aヌis*/1, CM downward, FLEN); 

CM_get_from_power_two_always_lL(value, temp_float2, /*axis*/ 1, 
CORRELATION WエNDOWLEN-2 CM upward, FLEN) ; 

’ CM_get_from_power_two_always_lL(temp_float2, temp~ でloat3, /*―axis*/ 1, 
CORRELATエONWエNDOWLEN-2, CM downward, FLEN); 

CM_f_subtract_always_2_1L(value, temp_float2, FLEN百）；

/* of add window values() * ／ 

/******************************************************************************/ 
normalize (function, mean, norm) 
CM field id t function, mean, norm; 

CM field id t product function; 

CM set vp set(stereo_pair grid); 

product_function = CM_allocate_stack_field(FLEN); 

CM set context(); 
add_window values(function, mean); 
CM f mult ・一ュply_constalways 2 lL(mean, INV CORRELATION SQUARED SエZE, FLENS); 

CM f move always lL(product function, function, FLENS); -- ... - -CM f multiply always 2 lL(product function, function, FLENS); --. - --
add 

. -wュndowvalues(product function, norm); 
- . ― ―  CM f multiply const always 2 lL(norm, エNVCORRELATエONSQUARED SIZE, FLENS); 
CM f mult subf lL(norm, mean, mean, norm, FLENS); 
CM f sqrt 1 lL (norm, FLENS) ; 

CM_deallocate_stack_through(product_function); 

/* of normalize() 

／＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊／ 

7atch_features () 

ュntJ.,J; 
CM field id t x shift dual stereo air info; - -- - - - _p __ 
CM_field_id_t x_shift_dual_stereo_pair mean; . -
CM field id t x shift dual stereo_pair norm; 

・一CM field id t x shift dual stereo air; - _p 
CM field id t y shift dual stereo_pair_info; 
CM field id t current correlation; 
CM field id t info temp; 
CM field id t product stereo_pair; 

CM_set_vp_set (stereo_pair_grid) ; 

current correlation= CM allocate stack field(FLEN); 
info temp= CM allocate stack field(3*FLEN); .,... - - -
x shift dual stereo_pair info= CM allocate stack field(3*FLEN); 
x_shift_dual_stereo_pair = CM_SUBFエELD(x_shift_dual_stereo_pairinfo, 0); 
x shift dual stereo_pair mean= CM SUBFエELD(xshift dual stereo air info, FLEN); - - - - _p -
x_shift_dual_stereo_pair norm= CM_SUBFIELD(x_shift_dual_stereo_pair_info, 2*FLEN); . -. y_shift dual stereo_pair info= CM allocate stack field(3*FLEN); 
product_stereo_pair = CM_allocate_stack_field(F逗N > ; 

printf("¥nNow matching the features (0 <=disparity<= %d) ... ", 
DISPARエTY_MAX); fflush(stdout); 

CM set context(); 

CM f move zero always 1L(correlation, FLENS); 

CM_get_from_power_two_always_1L(info temp, dual stereo_pair info, /*axis*/ 1, 
ALIGNMENT LEN-2, CM downward, 3*FLEN ・-. .,... ) , 

CM u move always 1L(y shift dual stereo_pair info, info temp, 3*FLEN); 

ltr 
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for(j = -ALIGNMENT MAX; j <= ALIGNMENT MAX; j++ ） 

CM_u_move_always_lL(x_shift_dual_stereo_pair info, 
，一・y shift dual stereo_pairュnfo, 3*FLEN); 

for ('0'  J. = ; l. >= -Dエ$PARITYMAX; 1.--） 

CM f multiply always 3 lL(product stereo_pair, stereo_pa1.r, 
x shift dual stereo_pair, FLENS); 

add window values(product_stereo_pair, current_correlation); 
CM f ,― multiply canst always 2 lL(current correlation, 

INV CORRELATION SQUARED SIZE, FLENS); 
CM set context(); 
CM f mult subf lL(current correlation, stereo_pair mean, 

x_shift_dual_stereo_pair_mean, current_correlation, 
FLENS); 

CM f multiply always 3 lL(temp floatl, stereo_pair norm, 
- - - - - "T" ・一x shift dual stereo_pa1.r_norm, FLENS); 

CM f ne zero lL(temp floatl, FLENS); 
CM logand context_wit尺~test();
CM―f div這e2 lL( current correlation, temp floatl, FLENS); 

CM load context(coord[2J); 
CM invert context(); 
CM―f gt lL(current correlation, correlation, FLENS); -- - ..... 
CM logand context with test(); 
CM f move lL(correlat了on, current_correlation, FLENS); 
/* store current shift*/ 
CM s move constant lL(disparity, i, DエSPARITYLEN) ; 
CM s move constant lL(alignment, j, ALエGNMENTLEN) ; 
CM send to news always lL (in.fo temp, x shift dual stereo_pair_info, 

/* aヌis*/0, CM upward, 3*FLEN); ..... 
CM u move always lL(x shift dual stereo_pair_info, info_temp, 3*FLEN); 

CM u move always lL(x shift dual stereo_pair_info, 
y_shift_dual_stereo_pair_info, 3*FLEN); 

for( ュ=0;' ュ<=DISPARITY MAX; ュ＋＋ ） 

CM f multiply always 3 lL(product stereo_pair, stereo_pair, 
x shift dual stereo_pair, FLENS); 

add_window values(product_stereo_pair, current_correlation); 
’― CM f multュplycanst always 2 lL(current correlation, 

INV CORRELATION SQUARED SIZE, FLENS); 
CM set context(); 
CM f mult subf lL(current correlation, stereo_pair mean, 

x shift_dual_stereo_pair_mean, current_correlation, 
FLENS) ; 

CM_f_multiply_always_3_1L(temp floatl, stereo_pair_norm, 
' x shュftdual stereo_pair norm, FLENS); 

CM f ne zero lL(temp floatl, FLENS); 
CM logand context with test(); 
CM f divide 2 lL(current correlation, temp_floatl, FLENS); 

CM load.context(coord[2]); 
CMごf_gt二lL(・currentcorrelation, correlation, FLENS); 

千

CM logand context with test(); - - - -,-
CM_f_move_lL(correlatュon, current_correlation, FLENS); 
/* store current shift*/ 
CM s move constant lL(disparity, i, DISPARITY_LEN); 
CM s move constant lL(alignment, j, ALIGNMENT LEN); 

CM_send_to_news_always_lL(info temp, x shift dual stereo_pair_info, 
／＊ ― '―- -axis*/ 0, CM downward, 3*FLEN); 

マー
CM u move always lL(x shift dual stereo_paュrinfo, info temp, 3*FLEN); 

CM_send_to_news_always_lL(info_temp, y_shift_dual_stereo_pair_info, 

IS-
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/*axis*/ 1, CM-,-downward, 3*FLEN); 
CM_u_move_always_lL{ y_shift...:..dual_stereo_paJ..r_info, info_temp, 3*FLEN); 

CM_deallocate_stack_through(current_correlation); 

printf("done.¥n");fflush(stdout); 

/* of match features() * ／ 
/******************************************************************************/ 
threshold correlation(threshold) 
float threshold; 

CM_load_context(feature_bit); 
CM f ge constant lL(correlation, threshold, FLENS); 
CM logand context with test(); 
CM store context(feature bit); 

printf("¥nTotal number of features with a correlation value>= %g: %u¥n", 
threshold, CM_global_count_context ()) ; ff lush (stdout); 

/* of threshold correlation* 

/*******************天＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊／

merge() 

CM field id t address; 
CM field id t temp coord[2]; 
CM_field_id_t temp_bitl, temp_bit2; 
CM field id t my send address, start_send_address; 
CM field id t dual disparity; 
CM field id t du?l,l alignment; 
一， ー一unsigned ADDRESS逗N;

ADDRESS LEN= CM geometry send address length(stereo_pair geom); 

CM_set_vp_set(stereo_pair_grid); 

temp_bitl = CM allocate stack field(1); 
temp_bit2 = CM allocate stack field(1); 
temp_coord[O] = CM_allocate_stack_field(IMAGE_SIZE_LEN+l); 
temp coord[l] = CM allocate stack field(IMAGE SIZE LEN+l); 
address= CM allocate stack field(ADDRESS LEN); 
my send address= CM allocate stack field(-ADDRESS LEN); 
start send address= CM allocate stack field(ADDRESS LEN); 
dual_disparity = CM allocate stack field(DエSPARITY逗N); 
dual alignment= CM allocate stack field(ALエGNMENTLEN) ; 

printf("¥nNow checking for consistency and merging the 2 disparity maps ... ¥n"); 
fflush(stdout); 

CM set context(); 
CM my send address(my send address); 
CM_f_move_zero_always_lL(temp_floatl, FLENS); 

CM load context(coord[2]); 
CM invert context(); 
CM二store_context(temp_bitl);

CM load context(feature bit); 

/* make room for sign bit*/ 
CM u move 2L(temp coord[O], coord[O], IMAGE SIZE LEN+l, IMAGE SIZE LEN); 
CM u move 2L(temp coord[l], coord[l], IMAGE SIZE LEN+l, IMAGE SIZE LEN); 

CM_s_add_3_3L(temp coord[O], temp_coord[O], disparity, 
IMAG百~SIZE_LEN+l, IMAGE_SIZE_LEN+l, DISPARITY_LEN); 

CM s add 3 3L(temp coord[l], temp_coord[l], alignment, 
IMAGE SIZE LEN+l, IMAGE SIZE LEN+l, ALIGNMENT LEN); 

CM_make_news_coordinate_lL(stereo_pair geom, address, /*axis*/ 0, 
temp coord[O], IMAGE SIZE LEN); 

16 
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CM_deposit_news_coordinate_lL(stereo_pair geom, address, /*axis*/ 1, 
temp_coord [1], IMAGE_SIZE_LEN) ; 

CM_deposit_news_coordinate_lL(stereo_pair geom, address, /*axis*/ 2, 
temp bitl , 1)  ; 

CM my send address(my send address); 

/* keep only the vector with maximum correlation among multiple vectors 
of each image*/ 
CM send with f max lL(temp floatl, address, correlation, 

FLEN百,CM no field); 
CM get lL(temp float2, address, temp floatl, FLEN); 
CM二f_e豆lL(tern豆float2, correlation, FLENS); 
CM logand context with test(); 
CM store context(feature bit); 
printf("―number of features after multiple vector check: %u¥n", 

CM_global count context()) ;fflush(stdout); 

CM_clear_bit_always(temp_bitl); 
CM_clear_bit_always(temp_bit2); 
CM_send_lL(start send address, address, my_send_address, ADDRESS_LEN, 

temp bitl) ; 
CM_send_lL(dual_disparity, address, disparity, DISPARITY_LEN, 

CM no field); 
CM send lL(dual alignment, address, alignment, ALエGNMENTLEN, 

CM no field); 

/* select all'consistent double vectors'*/ 
CM load context(・feature bit); - - -. CM logand context(temp_b1.tl); 
CM_u_eq_lL(start send address, address, ADDRESS LEN); 
CM logand context with test(); 
CM store context(temp_bit2); /* temp_bit2 marks the consistent 

double matches*/ 
printf(" number of consistent double matches : %u¥n", 

CM global count context()) ; ff lush (stdout); 
/* arbitrarily cl函arthe vectors of image 1, since they already exist in 
image O */ 
CM_logand_context(coord[2]); 
CM clear bit(feature bit); 
CM load context(coord[2]); 
CM・invert context(); 
CM_logand_context(temp_bit2); 
CM_clear_bit(temp_bitl); 

/* select all other'double vectors'*/ 
CM load context(feature bit); - - -. CM logand_context(temp_bュtl); 
pr主ntf(" number of inconsistent double matches : %u¥n叫

CM_global_count_context());fflush(stdo1,1t); 

CM flt lL(temp floatl, correlation, FLENS); 
CM logand context with test(); 

（ CM clear bit temp bitl ; ） 
CM_send_lL(feature_bit, start_send_address, temp_bitl, 1, CM_no_field); 

CM load context(feature bit); - - -. CM_logand_context(temp bュtl); 

一
CM clear bit(feature bュt); 

CM load context(feature bit); 
CM_clear_bit_always(temp_bitl); 
CM_send_lL(temp_bitl, address, feature_bit, 1, CM_no field); 
CM_logand_context(temp_bitl); 

CM load context(temp bitl); - - . 
CM set bit(feature bュt); 
CM f move lL(correlation, temp floatl, FLENS); 
CM s negate 2 lL(disparity, dual disparity, DISPARITY_LEN); 
CM s negate 2 lL(aligrunent, dual aligrunent, ALエGNMENTLEN); 

CM load context(coord[2]); 
• printf(" number of vectors in final disparity field: %u¥n", 

lヲ
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CM_global_count_bit(feature_bit));fflush(stdout); 

CM_deallocate_stack_through(ternp_bitl); 

/* of merge */ 

/******************************************************************************/ 
show_disparity vectors(image, color field) 

マー
CM field id t image, color fiel面

CM_field_id_t start_point[2], end_point[2]; 

CM_set_vp_set(stereo_pair_grid); 

start_point[O] = CM allocate stack field(IMAGESエZELEN+2); 
start_point[l] = CM_allocate_stack field(エMAGESIZE LEN+2); 

..,.. ――  end_point[O] = CM allocate stack field(IMAGE SIZE LEN+2); 
end_point[l] = CM allocate stack field(IMAGE SIZE LEN+2); 

CM load context(coord[2]); 
CM u move 2L(start_point[O], coord[O], IMAGE SIZE LEN+2, IMAGE SIZE LEN); 
CM u add constant 2 lL(start oint[O], IMAGE SIZE, IMAGE SIZE LEN+2); -- - -- _p 
CM_u_move_2L(start_yoint[l], coord[l], IMAGE SIZE LEN+2, IMAGE_SIZE_LEN); 

CM invert_context(); 
CM u move 2L(start_point[O], coord[Ol, IMAGE SIZE LEN+2, エMAGESIZE LEN) ; 
CM_u_move_2L(start_point[l], coord[l], IMAGE SIZE LEN+2, エMAGESIZE LEN) ; 

CM load context(feature bit); 

CM_s_add_3_3L(end_point[O], start_point[O], disparity, 
工MAGESIZE LEN+2, IMAGE SIZE LEN+2, DISPARITY LEN ; ） 

CM_s_add_3_3L(end_point[l], start_point[l], alignment, 
IMAGE SIZE LEN+2, IMAGE SIZE LEN+2, ALIGNMENT LEN); 

CMSR_s_draw_line(image, start_point[O], start_point[l], 
end_point[O], end_point[l], 
color field, IMAGE SIZE LEN+2, BITS PER PIXEL, 
CMSR overwrite, 
/* draw end point?*/ YES, /* clip line?*/ YES); 

CM_deallocate_stack_through(start_point[O]); 

/* of show_disparity_vectors */ 

/******************************************************************************/ 
allocate object(object_p) 

,— 
obJect_t *object_p; 

inti, j; 
unsigned offset; 

(*object_p) .total = CM_allocate_heap_field(OBJECT LEN) ; 
offset= O; 
for( ュ=0; ュ<NB FACES; i++) { 
(*object_p) .face Ti] .total= CM SUBFエELD((*object_p) . total, offset) ; 
for (j = 0; j < DIMENSION; j++) 
(*object_p) .face[i].normal_vector[j] = 
CM SUBFIELD((*object_p) .face[i] .total, j*FLEN) ; 

(*objeでt_p). face [i]. sign bit = 
CM SUBFIELD ((*object玉） .face[i] .total, j*FLEN); 
(*ob}ect_p) .face[i] .face bit= 
CM_SUBFIELD((*object玉） .face[i] .total, j*FLEN + 1); 
offset+= j*FLEN + 2; 

/* of allocate_object () */ 

／ ******************************************************************************/ 
deallocate_object(object) 
object_t object; 

CM_deallocate_heap_field(object.total); 
/* of deallocate_object () */ 

IE 
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/******************************************************************************/ 
my_cross_product(dest, vectorl, vector2) 
coordinates_t dest, vectorl, vector2; 

CM f multipulb y 3 lL(dest[ 0 J, vectorl[ 2 ], vector2[ 1 ], FLENS); 
CM二仁~ult_s _1団(dest [ 0 ] , vectorl [ 1 ] , vector2 [ 2 ] , 

dest [ 0 ] , FLENS) ; 
CM f multiplb y 3 1L lL(dest[ 1 ], vectorl[ 0 ], vector2[ 2 ], FLENS); 
CM二仁mult_su_ ( dest[ 1 ], vectorl[ 2 ], vector2[ 0 ], 

dest[ 1 ], FLENS); 
CM_f_multiply_3_1L(dest[ 2 ], vectorl[ 1 ], vector2[ 0 ], FLENS); 
CM_f_mult_sub_lL(dest[ 2 ], vectorl[ 0 ], vector2[ 1 ], 

dest[ 2 ], FLENS); 
/* of my_cross_product () */ 

/******************************************************************************/ 
scalar_product(dest, vectorl, vector2) 
CM field id t dest; 
coordinates_t vectorl, vector2; 

int i; 

CM f multiply 3 lL(dest, vectorl[ 0 ], vector2[ 0 ], FLENS); 
for (i = l; i < DIMENSION; i++) 
CM f mult add lL(dest, vectorl[ i ], vector2[ i ], dest, FLENS); 
/* of scalar_product () * / 

／＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊ ／ 
rotate(dest, source, angle x, angle_y) 
coordinates t dest, source; 
float angle_x, angle_y; 

float cos angle x, sin angle x; 
float cos_angle_y, sin_angle_y; 
cos_angle_x = cos(angle_x * PI/180); 
sin_angle_x = sin(angle_x * Pエ/180);
cos_angle_y = cos(angle_y * PI/180); 
sin_angle_y = sin(angle_y * Pエ/180);

CM f multiply constant 3 lL(dest[ 0 ], source[ 0 ], cos_angle_y, FLENS); 
CM f rnult const add lL(dest[ 0 ], source[ 1 ], -sin_angle_y*sin_angle_x, 

dest[ 0 ], FLENS); 
CM_f_rnult_const_add_lL(dest[ 0 ], source[ 2 ], -sin_angle_y*cos_angle_x, 

dest [ 0 ] , FLENS) ; 

CM f multiply constant 3 lL(dest[ 1 ], source[ 0 ], 0.0, FLENS); 
CM f rnult const add lL(dest[ 1 ], source[ 1 ], cos angle x, 

dest[ 1 ], FLENS); 
CM_f_rnult_const_add_lL(dest[ 1 ], .source[ 2 ], -sin_angle_x, 

dest [ 1 ] , FLENS) ; 

CM_f_rnultiply_constant_3_1L(dest[ 2 ], source[ 0 ], sin_angle_y, FLENS); 
CM_f_rnult_const_add_lL(dest[ 2 ], source[ 1 ], cos_angle_y*sin_angle_x, 

dest[ 2 ], FLENS); 
CM_f_rnult_const_add_lL(dest[ 2 ], source[ 2 ], cos_angle_y*cos_angle_x, 

dest[ 2 ], FLENS); 

/* of rotate() */ 

／＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊／ 

multiply_vector(dest, source, scalar) 
coordinates_t dest, source; 
CM field id t scalar; 

inti; 

for (i O'  ＝；ュ<DIMENSION; ュ＋＋）
CM f multiply 3 lL(dest[ i ], source[ i ], scalar, FLENS); 
7*―of multi面ly_vector() */ 

／＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊／ 

add_vector(dest, vector) 

し9



stereo.a ー Thu Apr 9 17:23:42 1992 

coordinates_t dest; 
float vectoエ.[DエMENSエON];

int i; 

for( 1. = 0; 1. < DIMENSION; 1. 十＋）
CM f add constant 2 lL(dest[ i ], vector[ i ], FLENS); 
7*―of示ddvector() * ／ 

/******************************************************************************/ 
status t 
compact face(face, point, source_vector, temp_floatl, temp_float2) 
facet face; -. coordュnates_tpoint, source vector; 
CM_field_id_t temp_floatl, temp_float2; 

CM logand context(face.face bit); 
/* compute scalar product of source_vector with vector defined by origin 
and point*/ 
scalar_product(temp_floatl, source_vector, point); 
/* compute square norm of source_vector */ 
scalar_product(temp_float2, source_vector, source vector); 
/* and normalize*/ 
CM f divide 2 lL(temp floatl, temp float2, FLENS); 

multiply_vector(face.normal_vector, source_vector, temp_floatl); 

/* the sign of temp_floatl determines whether we must invert sign_bit */ 
CM f eq:_zero lL(temp_floatl, FLENS); 
if(CM global count test()) 
return(SINGULARITY ERROR); 

CM flt zero lL(temp floatl, FLENS); 
CM logand context with test(); -. /* invert the sign bit of face if _scalar product is negative*/ 
CM load overflow(face.sign_bit); 
CM invert overflow(); 
CM store overflow(face.sign bit); 

return (NO_ ERROR) ; 
/* of compact face() */ 

／＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊／ 

status t 
ー，

make obJect(object, 
object t 
CM fie了didt 
config t 
displacement t 

｛ 
*define SIGNED LEN 

feature, disp, cbnfig, 
object; 
feature, disp; 
config; 
displacement; 

displacement) 

（エMAGE_SエZE_LEN+ 1) 

status t 
―’ int i, J; 

CM field id t match; 
CM二fielciニici二ttemp_floatl, temp_float2, temp signed; 
CM field id t delta x, delta_x__plus_one, delta_x_minus_one; 
CM field id t index; 
CM field id t coords, coord[ 2 ]; 
coordinates_t temp_vectorl, temp_vector2; 
coordinates_t pointl, point2, vectorl, vector2; 

status; 

零

/* allocate and initialize coord field*/ 
coords = CM_allocate_stack_field(2*SIGNED_LEN); 
coord[ 0]  = CM SUBFIELD(coords, 0); 
coord[ 1] = CM―SUBFIELD(coords, SIGNED_LEN); 
CM set context(); 
CM my news coordinate lL(coord[ 0 ], /*axis*/ 0, SエGNEDLEN) ; 
CM s subtract constant 2 lL(coord[ 0 ], CENTER OFFSET X, SIGNED LEN); 
CM my news coordュnatelL(coord[ 1 ], /*axis*] 1, SIGNED LEN); 
CM s subfrom constant 2 lL(coord[ 1 ], IMAGESエZE-1, IMAGE SIZE LEN); 
CM s subtract constant 2 lL(coord[ 1 ], CENTER OFFSET Y, SIGNED LEN); 

仰
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/* allocate temporary vectors*/ 
pointl[O] = CM_allocate_stack_field(FPOINT_LEN); 
for( l. = 1・，J. < DIMENSION; l. 十＋）
pointl[i] = CM_SUBFIELD(pointl[i-1], FLEN); 
point2[0] = CM_allocate_stack_field(FPOエNT_LEN); 
for ('1'  l. = ; l. く DエMENSION; J. 十＋）
point2[i] = CM_SUBFエELD(point2[i-1], FLEN); 
vectorl[O] = CM allocate stack field(FPOINT LEN); 
for( J. = 1; i < DIMENSION; J. 十＋）
vectorl[i] = CM_SUBFIELD(vectorl[i-1], FLEN); 
vector2[0] = CM allocate stack field(FPOINT LEN); 
for(J. = 1; i < DIMENSION; i++) 
vector2[i] = CM_SUBFIELD(vector2[i-l], FLEN); 
temp vectorl[O] = CM_allocate_stack_field(FPOINT_LEN); 
ー，

for( J. = 1; i < DIMENSION; J. 十＋）
temp_vectorl[i] = CM_SUBFIELD(temp vectorl[i-1], FLEN); .,.. 
temp vector2[0] = CM allocate_stack_field(FPOエNT_LEN); 
一，for (J. 1'  = ; l. < DエMENSION; J. 十＋）
temp_vector2[i] = CM_SUBFエELD(temp_vector2[i-1], FLEN); 

/* allocate temporary fields*/ 
temp_signed = CM_allocate_stack_field(SIGNED_LEN); 
temp floatl = CM allocate stack field(2*FLEN); 
temp float2 = CM SUBFIELD(temp floatl, FLEN); 
delta x = CM allocate stack field(3*FLEN); 
delta_x_p~us one = CM SUBFIELD (delta_x, FLEN) ; 
delta x minus one= CM SUBFIELD(delta x, 2*FLEN); 

/* negate disparity so that we get Left-Right, a positive value*/ 
CM s negate 1 lL(disp, DISPARITY LEN); 

/* determine match from disp and coord */ 
match= CM allocate stack field(SIGNED LEN); 
CM load context(feature); 
CM s subtract 3 3L(match, coord[O], disp, 

SIGNED LEN, SIGNED LEN, DエSPARI TY LEN) ; 

CM f s float 2 2L(delta x, disp, DISPARエTYLEN, FLENS); 
CM_f_add_constant_3_1L (delta_x_p~us_one, delta_x, /* here */ 1. 0, FLENS) ; 

／ CM f add constant 3 lL(delta x minus one, delta x, -*here*/ 1.0, FLENS); 

/* now initialize object*/ 
/* note: angles are COUNTER-clockwise (trigonometrical) when viewed 
from a positive coordinate along the axis*/ 

/* object.face[ 0] */ 
/* furthest left vertical plane*/ 
/* keep this face only where delta_x > 0 */ 
CM load context(feature); 
CM f gt zero lL(delta x, FLENS); 
CM store test(object.face[ 0] .face bit・ ）， 

CM_set_bit(object.face[ 0] .sign_bit); 

CM f move constant lL(vectorl[ 1 ], 0.0, FLENS); 
CM f s float 2 2L(vectorl[ 2 ], coord[ 0 ], SIGNED_LEN, FLENS); 
CM f negate 1 lL(vectorl[ 2 ], FLENS); 
CM f move constant lL(pointl[ 0 ], -config.baseline.max/2, FLENS); 
CM f move constant lL(pointl[ 1 ], 0.0, FLENS); 
CM f m9ve constant lL(pointl[ 2 ], 0.0, FLENS); 

CM s gt zero lL (c;::oord [ 0 ] , SエGNEDLEN・ ) , 
（ CM logand context with test); 

CM f move constant lL(vectorl[ 0 ], config.focal.max, FLENS); 
CM invert context(); 
CM f move constant lL(vectorl[ 0 ], config.focal.min, FLENS); 
CM load context(feature); 
rotate(vector2, vectorl, config.pitch.min, displacement.yaw.max); 
rotate(point2, pointl, config.pitch.min, displacement.yaw.max); 
add_vector(point2, displacement.translation.vector); 
status= compact_face(object.face[ 0 ], point2, vector2, temp_floatl, temp_float2); 

if(status != NO_ERROR) return(status); 

e, 
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/* object.face[ 1 J */ 
/* closest right vertical plane*/ 
/* always keep this face*/ 
CM load context(feature ; ） 
CM_set_bit(object.face[ 1] .face_bit); 

CM_clear_bit(object.face[ 1] .sign_bit); 

CM f move constant lL(vectorl[ 1 ], 0.0~FLENS); 
CM f s float 2 2L(vectorl[ 2 ], coord[ 0 ], SIGNED LEN, FLENS); 
CM f add constant 2 lL(vectorl[ 2 ], /*here*/ 1. 万， FLENS); 
CM f negate 1 lL(vectorl[ 2 ], FLENS); 
CM_f_move_constant_lL(pointl[ 0 ], -config.baseline.min/2, FLENS); 
CM f move constant lL(pointl[ 1 ], FLENS ; Q• Q f)  
CM f move constant lL(pointl[ 2 ], 0.0, FLENS); 

CM s gt constant lL(coord[ 0 ],・-1, SIGNED LEN); 
CM logand context with test(); 
CM f move constant lL(vectorl[ 0 ], config.focal.min, FLENS); 
CM ュnvertcontext(); 
CM f move constant lL(vectorl[ 0 ], config.focal.max, FLENS); 
CM load context (feature) ; 
rotate(vector2, vectorl, config.pitch.min, displacement.yaw.min); 
rotate(point2, pointl, config.pitch.min, displacement.yaw.min); 
add_vector(point2, displacement.translation.vector); 
status= compact_face(object.face[ 1 ], point2, vector2, temp_floatl, temp_float2); 

if(status != NO_ERROR) return(status); 

/* object.face[ 2] */ 
/* closest left vertical plane*/ 
/* always keep this face*/ 
CM load context(feature ; ） 
CM_set_bit(object.face[ 2 ].face_bit); 
CM_set_bit(object.face[ 2 ].sign_bit); 

CM f move constant lL(vectorl[ 1 ] , 0 . 0, FLENS) ; 
CM f s float 2 2L(vectorl[ 2 ], match, SIGNED LEN, FLENS); 
CM f negate 1 lL(vectorl[ 2 ], FLENS); 
CM_f_move_constant_lL(pointl[ 0 ], config.baseline.min/2, FLENS); 
CM f move constant lL(pointl[ 1 ], FLENS ; 0• 0 f )  
CM f move constant lL(pointl[ 2 ], FLENS 0• 0 f)  ; 

CM s gt zero lL (match, SIGNED_LEN) ; 
CM logand context with test(); 
CM f move constant lL(vectorl[ 0 ], config.focal.max, FLENS); 
CM invert context(); 
CM f move constant lL(vectorl[ 0 ], config.focal.min, FLENS); 
CM load context(feature); 
rotate(vector2, vectorl, config.pitch.min, displacement.yaw.max); 
rotate(point2, pointl, config.pitch.min, displacement.yaw.max); 
add_vector(point2, displacement.translation.vector); 
status= compact_face(object.face[ 2 ], point2, vector2, temp_floatl, temp_float2); 

if(status != NO_ERROR) return(status); 

/* object.face[ 3] */ 
/* furthest right vertical plane*/ 
/* keep this face only where delta_x > 0 */ 
CM load context (feature) ; 
CM f gt zero lL(delta x, FLENS); 
CM_store_test(object.face[ 3 ].face_bit); 

CM_clear_bit(object.face[ 3] .sign_bit); 

CM f move constant lL(vectorl[ 1 ], 0.0, FLENS); 
CM_f_s_float_2_2L(vectorl[ 2 ], match, SIGNED LEN, FLENS); 
CM f add constant 2 lL(vectorl[ 2 ], /*here*/ 1.0, FLENS); 
CM f negate 1 lL(vectorl[ 2 ], FLENS); 
CM_f_move_constant_lL(pointl[ 0 ], config.baseline.max/2, FLENS); 
CM f move constant lL(pointl[ 1 ] , 0 .'0, FLENS) , 
CM f move constant lL(pointl[ 2 ], o.o; FLENS); 

”
 

“ 

もも
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CM s gt constant lL(match, -1, SIGNED_LEN); 
CM logand context with test ; （） 
CM―f move constant lL(vectorl[ 0 ], config.focal.min, FLENS); 
CM （ ュnvertcontext ; ） 
CM f move constant lL(vectorl[ 0 ], config.focal.max, FLENS); 
CM load context(feature); 
rotate(vector2, vectorl, config.pitch.min, displacement.yaw.min); 
rotate(point2, pointl, config.pitch.min, displacement.yaw.min); 
add_vector(point2, displacement.translation.vector); 
status= compact_face(object.face[ 3 ], point2, vector2, temp_floatl, temp_float2); 

if(status != NO_ERROR) return(status); 

/* object.face[ 4] */ 
/* plane below set passing through origin (approximation) */ 
/* always keep this face*/ 
CM load context(feature); 
CM set bit(object.face[ 4] .face bit); 

CM_clear_bit(object.face[ 4] .sign_bit); 

） CM f move constant lL(pointl[ 0 ], 0.0, FLENS ; 
CM f move constant lL(pointl[ 1 ], 0.0, FLENS); 
CM f move constant lL(pointl[ 2 ], 0.0, FLENS); 
/* no need for rotation ... */ 

/* note: (xl+xr)/2 = Delta_x*(xl/Delta_x - 1/2) */ 
CM f s float 2 2L(temp_floatl, coord[ 0 ], SIGNED_LEN, FLENS); 
CM f s float 2 2L(vectorl[ 0 ], match, SIGNED LEN, FLENS); 
CM f add 2 lL(vectorl[ 0] temp floatl, FLENS) 
CM f divide constant 2 lL(vectorl[ 0 ], 2.0, FLENS); 
CM―f―s float 2 2L(vectorl[ 1 ], coord[ 1 ], SIGNED LEN, FLENS); 

CM s gt zero lL(coord[ 1 ], SIGNED LEN); 
CM logand context with test(); 
CM f move constant lL(vectorl[ 2 ], config.focal.max, FLENS); 

（ CM invert context) ; 
CM f move constant lL(vectorl[ 2 ], config.focal.min, FLENS); 

CM load context(feature); 
/* compute vector2 = vectorl + (1.0, 0, 0) */ 
for( ]. = 0. I ]. < DIMENSION; l. 十＋）
CM f move lL(vector2[ i ], vectorl[ i ], FLENS); 
CM f add constant 2 lL(vector2[ 0 ], /*here*/ 1.0, FLENS); 

rotate(temp_vectorl, vectorl, config.pitch.min, displacement.yaw.max); 
rotate(temp_vector2, vector2, config.pitch.min, displacement.yaw.min); 
/* now compute cross product of temp_vectorl and temp_vector2 */ 
my_cross_product(vec!::orl, temp_vector2, temp_vectorl); 

add_vector(pointl, displacement.translation.vector); 
status= compact_face(object.face[ 4 ], pointl, vectorl, temp_floatl, temp_float2); 

if(status != NO_ERROR) return(status); 

/* object.face[ 5] */ 
/* plane above set passing through origin (approximation) */ 
/* always keep this face*/ 
CM load context(feature); 
CM_set_bit(object.face[ 5] .face_bit); 

CM_set_bit(object.face[ 5] .sign_bit); 

CM f move constant lL(pointl[ 0 ], 0.0, FLENS); 
CM f move constant lL(pointl[ 1 ], 0.0, FLENS); 
CM f move constant lL(pointl[ 2 ], 0.0, FLENS); 

ー，
/* no need for rotation ... */ 

/* note: (xl+xr)/2 = Delta x*(xl/Delta x - 1/2) */ 
CM f s float 2 2L(temp_floatl, coord[ 0 ], SIGNED_LEN, FLENS); 
CM f s float 2 2L(vectorl[ 0 ], match, SIGNED LEN, FLENS); 
CM f add 2 lL(vectorl[ 0 , temp floatl, FLENS); ］ 

2-:? 
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CM f divide constant 2 lL(vectorl[ 0 ], 2.0, FLENS); 
CM―f―s float 2 2L (vectorl [ 1 ] , .coord [ 1 ] , SIGNED LEN, FLENS) ; 
CM f add constant 2 lL(vectorl[ 1 ], /*here*/ 1. 万， FLENS); 

CM s gt constant lL(coord[ 1 -1, SIGNED LEN); ] , 
CM logand context with test(); 
CM f move constant lL(vectorl[ 2 ], config.focal.min, FLENS); 
CM invert context(); 
CM f move constant lL(vectorl[ 2 ], config.focal.max, FLENS); 

CM load context(feature); 
/* vector2 = vector1・+ (1.0, O, 0) */ 
for(i = 0; i < DエMENSION; i++) 
CM f move lL(vector2[ i ], vectorl[ i ], FLENS); 
CM f add constant 2 lL(vector2[ 0 ], /*here*/ 1.0, FLENS); 

rotate(temp_vectorl, vectorl, config.pitch.min, displacement.yaw.max); 
rotate(temp_vector2, vector2, config.pitch.min, displacement.yaw.min); 
/* nqw compute cross product of temp_vectorl and temp_vector2 */ 
my_cross_product(vectorl, temp_vector2, temp_vectorl); 

add_vector(pointl, displacement.translation.vector); 
status= compact_face(object.face[ 5 ], pointl, vectorl, temp_floatl, temp_float2); 

if(status != NO_ERROR) return(status); 

/* object.face[ 6]  */ 
/* vertical plane perpendicular to (O,x) at the left of the set*/ 
CM load context(feature); 
CM_set_bit(object.face[ 6]  .sign_bit); 

CM f move constant lL(vectorl[ 0 ], 1.0, FLENS); 
CM f move constant lL(vectorl[ 1 ], 0.0, FLENS); 
CM f move constant lL(vectorl[ 2 ], FLENS ; 0.0, 
rotate(vector2, vectorl, config.pitch.min, displacement.yaw.max); 
CM f move constant lL(pointl[ 1 ], 0.0, FLENS); 
CM f move constant lL(pointl[ 2 ], 0.0, FLENS); 

CM s gt zero lL (match, SIGNED_LEN) ; 
CM logand context with test(); 
CM f s float 2 2L(pointl[ 0 ], coord[ 0 ], SIGNED LEN, FLENS); 
CM f add constant 2 lL (pointl [ 0 ], /* here * / 1. 百, FLENS); 
CM f divide 2 lL(pointl[ 0 ], delta_x_plus_one, FLENS); 
／＊―江waysk百epthis face*/ 
CM_set_bit (object. face [ 6 ] . face_bit) ; 

CM load context(feature); 
CM s le zero lL(match, SエGNEDLEN) ; 
CM logand context with test(); 
CM s_gt zero lL(coord[ 0 ], SIGNED LEN); 
CM logand context with test(); 
CM―f s float 2 2L(poi石tl[ 0 ], coord[ 0 ], SIGNED_LEN, FLENS); 
CM f divide 2 lL(pointl[ 0 ], delta x, FLENS); 
/―― * keep this face only where delta x > 0 * ／ 
CM f gt zero lL(delta x, FLENS); 
CM_store_test(object.face[ 6] .face_bit); 

CM locid context(feature); 
CM s le zero lL(match, SエGNED_LEN); 
CM logand context with test(); 
CM s le zero lL(coord[ 0 ], SエGNEDLEN) ; 
CM logand context with test(); 
CM―f s float 2 2L(pointl[ 0 ], coord[ 0], SIGNED LEN, FLENS); 
CM f divide 2 lL(pointl[ 
/―― 

0 ], delta_x_minus..:._one, FLENS); 
* keep this face only where delta x minus one> 0 * 
CM f gt zero lL(delta x minus one, FLENS); 
CM store test(object.face[ 6] .face bit); 

CM load context(feature); 
CM―f add constant 2 lL(pointl[ 0 ], -:5, FLENS); 
CM s add 3 lL(temp signed, coord[ 0 ], match, SIGNED LEN); 
CM s gt zero lL(temp signed, SIGNED LEN); 
CM_logand_context_wit尺~test() ; 

私
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CM f multiply_constant_2_1L(pointl[ 0 ], config.baseline.min, FLENS); -. — CM_ュnvertcontext(); 

一
CM f multュplyconstant 2 1L(pointl[ 0 ], config.baseline.max, FLENS); 

CM load context (feature) ; 
rotate(point2, pointl, config.pitch.min, displacement.yaw.max); 
add_vector(point2, displacement.translation.vector); 
status= compact_face(object.face[ 6 ], point2, vector2, temp_floatl, temp_float2); 

if(status != NO_ERROR) return(status); 

/* object.face[ 7]  */ 
/* vertical plane perpendicular to (O,x) at the right of the set*/ 
CM load context(feature); 
CM_clear_bit(object.face[ 7]  .sign_bit); 

CM f move constant 1L(vectorl[ 0 ],. 1.0, FLENS ) ； 
CM f move constant 1L(vectorl[ 1] FLENS ; , 0• 0 t )  
CM f move constant 1L(vectorl[ 2 ], 0.0, FLENS); 
rotate(vector2, vectorl, config.pitch.min, displacement.yaw.min); 

0• 0 t )  CM f move constant 1L(pointl[ 1 ], FLENS ; 
CM f move constant 1L(pointl[ 2 ], FLENS ; 0.0,)  

CM s gt constant 1L(match, -1, SIGNED_LEN); 
CM logand context with test(); 

） CM f s float 2 2L(pointl[ 0 ], coord[ 0 ], SIGNED LEN, FLENS ; 
CM f divide 2 1L(pointl[ 0 ], delta_x_minus_one, 西LENS);
/―― * keep this face only where delta x minus one> 0 * ／ 
CM f gt zero 1L(delta x minus one, FLENS); 
CM_store_test(object.face[ 7] .face_bit); 

CM load context(feature); 
CM s le constant 1L(match, -1, SIGNED_LEN); 
CM logand context with test(); 
CM s gt constant 1L(coord[ 0 ], -1, SIGNED_LEN); 
CM logand context with test(); 
CM f s float 2 2L(pointl[ 0 ], coord[ 0 ], SIGNED LEN, FLENS); 
CM f add constant 2 1L(pointl[ 0 ], /*her~*/ 1. 万， FLENS); . --
CM f divュde2 1L(pointl[ 0 ], delta_x, FLENS); 
I*―k函epthi百でaceonly where delta x > 0 * ／ 
CM_£_gt_zero_1L(delta_x, FLENS); 
CM_store_test(object.face[ 7] .face_bit); 

CM load context(feature); 
CM s le constant 1L(match, -1, SIGNED_LEN); 
CM logand context with test(); 
CM s le constant・1L (coord[ 0 ] , -1, SIGNED―LEN); 
CM logand context with test(); 
CM f s float 2 2L(pointl[ 0 ], coord[ 0 ], SエGNEDLEN, FLENS ; ） 
CM f add constant 2 1L(pointl[ 0 ], /*here*/ 1. 万, FLENS); 
CM f div了de2 1L(pointl[ 0 ], delta_x_plus_one, FLENS); 
/* always keep this face*/ 
CM_set_bit(object.face[ 7] .face_bit); 

CM load context(feature); 
CM f add constant 2 1L(pointl[ 0 ], -.5, FLENS); 
CM s add 3 1L(temp signed, coord[ 0 ], match, SエGNEDLEN) ; 
CM s add constant 2 1L(temp signed, 2, SIGNED_LEN); 
CM s gt zero 1L(temp_signed, SIGNED_LEN); 
CM logand context with test(); 

マー
CM f multiply constant 2 1L(pointl[ 0 ], config.baseline.max, FLENS); -. — CM_invert context(); 

• CM f multュplyconstant 2 1L(pointl[ 0 ], config.baseline.min, FLENS); 

CM load context(feature); 
rotate(point2, pointl, config.pitch.min, displacement.yaw.min); 
add_vector(point2, displacement.translation.vector); 
status= compact face(object.face[ 7 ], point2, vector2, temp_floatl, temp_float2); 
if(status != NOごERROR) return(status); 

/* object.face[ 8] */ 
/* horizontal plane below set*/ 
CM load context(feature); 

筑
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CM_set_bit(object.face[ 8] .sign_bit); 

） CM f move constant lL(vectorl[ 0 ], 0.0, FLENS ; 
） CM f move constant lL(vectorl[ 1 ], 1.0, FLENS ; 

CM f move constant lL(vectorl[ 2] 0.0, FLENS); 
） CM f move constant lL(pointl[ 0 ], 0.0, FLENS ; 

CM f move constant lL(pointl[ 2 ], 0.0, FLENS); 
CM f s float 2 2L(pointl[ 1 ], coord[ 1 ], SエGNEDLEN, FLENS) ; 

CM s gt zero lL(coord[ 1 ], SIGNED LEN); 
CM logand context with test(); 

・一CM二f_divide_2_1L(pointl[1 ], delta_x_plus_one, FLENS); 
CM f multiply constant 2 lL(pointl[ 1 ], config.baseline.min, FLENS); 
/―― * always keep this face*/ 
CM_set_bit(object.face[ 8] .face_bit); 

CM invert context(); 
CM f ．一divide 2 lL(pointl[ 1] , delta x minus one, FLENS); 
CM f multiply constant 2 lL(pointl[ 1 ], config.baseline.max, FLENS); 
/―― * keep this face only where delta x minus one> 0 * ／ 
CM f gt zero lL(delta x minus one, FLENS); 
CM store test(object.face [ 8 ] .face_bit) ; , 

CM load context(feature); 
rotate(point2, pointl, config.pitch.min, displacement.yaw.min); 
rotate(vector2, vectorl, config.pitch.min, displacement.yaw.min); 
add_vector(point2, displacement.translation.vector); 
status= compact face(object.face[ 8 ], point2, vector2, temp_floatl, temp_float2); 
if(status != NO ERROR) return(status); 

/* object.face[ 9] */ 
/* horizontal plane above set*/ 
CM load context(feature); 
CM_clear_bit(object.face[ 9]  .sign_bit); 

CM f move constant lL(vectorl[ 0 ], 0.0, FLENS); 
CM f move constant lL(vectorl[ 1 ], 1.0, FLENS); 
CM f move constant lL(vectorl[ 2 ], 0.0, FLENS); 
CM f move constant lL(pointl[ 0 ], 0.0, FLENS); 
CM f move constant lL(pointl[ 2 ], 0.0, FLENS); 
CM f s float 2 2L(pointl[ 1 ], coord[ 1 ], SIGNED LEN, FLENS); 
CM f add constant 2 lL(pointl[ 1 ], /*here*/ 1. 万， FLENS); 

CM s gt constant lL(coord[ 1 ], -1, SIGNED LEN); 
CM logand context with test(); 
CM―f divide 2 1L (―pointl[ 1 ], delta x minus one, FLENS); 
CM f multiply constant 2 lL(pointl[ 1 ], config.baseline.max, FLENS); 
I―― * keep thュsface only where delta x minus one> 0 */ 
CM f gt zero lL(delta x minus one, FLENS); 
CM_store_test(object.face[ 9] .fa9e_bit); 

CM invert context(); 
CM f divide 2 lL(pointl[ 1 ], delta x_plus one, FLENS); 
CM f multiply constant 2 lL (pointl [ 1 ] , config .baseline .min , FLENS) ; 
/* always keep this face*/ 
CM_set_bit(object.face[ 9] .face_bit); 

CM load context(feature); 
rotate(point2, pointl, config.pitch.min, displacement.yaw.min); 
rotate(vector2, vectorl, config.pitch.min, displacement.yaw.min); 
add_vector(point2, displacement.translation.vector); 
status= compact face(object.face[ 9 ], point2, vector2, temp_floatl, temp_float2); 
if(status != NO ERROR) return(stμtus); 

/* object.face[ 10 ] */ 
/* vertical plane at left of set passing through origin*/ 
/* keep this face only where delta_x > 0 */ 
CM load context(feature); 
CM f gt zero lL(delta x, FLENS); 
CM store test(object.face[ 10 ].face bit); 

CM_set_bit(object.face[ 10] .sign_bit); 

移
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CM f move constant lL(pointl[ 0 ], 0.0, FLENS); 
0.0,)  CM f move constant lL(pointl[ 1 ], FLENS ; 

CM f move constant lL(pointl[ 2 ], 0.0, FLENS); 
ー，

/* no need for rotation*/ 

CM s gt zero lL(match, SIGNED_LEN); 
CM logand context with test(); 
CM f move constant lL(vectorl[ 0 ], config.focal.max, FLENS); 
CM invert context(); 
CM f move constant lL(vectorl[ 0 ],・config.focal;min, FLENS); 
CM load context(feature); 

CM f move constant lL(vectorl[ 1 ], 0.0, FLENS); 
CM f s float 2 2L(temp_floatl, coord[ 0 ], SエGNED_LEN, FLENS) ; 
CM f s float 2 2L(vectorl[ 2 , match, SIGNED LEN, FLENS); 
CM f add 2 lL(vectorl 2 ], temp floatl, FLENS); 
CM二仁d這 de_constant2[1L( vec:or了[2 ] , 2. 0, FLENS ) ; 
CM f negate 1 lL(vectorl[ 2 ], FLENS); 

rotate(vector2, vectorl, config.pitch.min, displacement.yaw.max); 
add_vector(pointl, displacement.translation.vector); 
status= compact face(object.face[ 10 ], pointl, vector2, temp_floatl, temp_float2); 
if(status != NO ERROR) return(status); . 

/* object.face[ 11] */ 
/* vertical plane at right of set passing through origin*/ 
/* keep this face only where delta_x > 0 */ 
CM load context(feature); 
CM f gt zero lL(delta x, FLENS); 
CM store test(object.face[ 11] .face bit); 

CM_clear_bit(object.face[ 11] .sign_bit); 

CM f move constant lL(pointl[ 0 ], 0.0, FLENS); 
CM f move constant lL(pointl[ 1 ], 0.0, FLENS); 
CM f move constant lL(pointl[ 2 ], 0.0, FLENS); 
/* no need for rotation*/・ 

CM s logg t constant lL(coord[ 0 ], -1, SIGNED LEN); 
CM and context with test(); 
CM f move constant lL(vectorl[ 0 ], config.focal.min, FLENS); 
CM invert context(); 
CM―f move―constant lL(vectorl[ 0 ], config.focal.max, FLENS); 
CM load context(feature); 

CM f move constant lL(vectorl[ 1 ], 0.0, FLENS); 
CM f s float 2 2L(temp_floatl, coord[ 0 ], SIGNED_LEN, FLENS); 
CM f s float 2 2L(vectorl[ 2 ], match, SIGNED LEN, FLENS); 
CM f add 2 lL(vectorl[ 2 ], temp floatl, FLENS ; ） 
CM f divide constant 2 lL(vectorl[ 2 ], 2.0, FLENS); 
CM f add constant 2 lL(vectorl[ 2 ], /*here*/ 1.0, FLENS); 
CM f negate 1 lL(vectorl[ 2 ], FLENS); 

rotate{ vector2, vectorl, config.pitch.min, displacement.yaw.min); 
add_vector(pointl, displacement.translation.vector); 
status= compact face(object.face[ 11 ], pointl,. vector2, temp_floatl, temp_float2); 
if(status != NO ERROR) return(status); 

/* object.face[ 12] */ 
/* closest vertical plane approximating yaw.min-yaw.max curve*/ 
CM load context(feature); 
if(dis面lacement.yaw.max> displacement.yaw.min 
/* always keep this face*/ 
CM_set_bit(object.face[ 12] .face_bit); 
CM_set_bit(object.face[ 12] .sign_bit); 

CM f s float 2 2L(vectorl[ 0 ], coord[ 0 ], SIGNED LEN, FLENS); 
CM_f_add_constant_2_1L(vectorl[ 0 ], /*here*/ 1.0, FLENS); 
CM f s float 2 2L(vectorl[ 1 ], coord[ 1 ], SIGNED LEN, FLENS); 
CM f move constant lL(vectorl[ 2 ], config.focal.min, FLENS); 
for( ュ=0; J. < DIMENSION・, J.十＋）
CM f divide 2 lL(vectorl[ i ], delta x__plus one, FLENS); 
CM f add constant 2 lL(vectorl[ 0 ], -.5, FLENS); 

Br 
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for(i = 0; i < DIMENSエON; i++) 
CM f multiply constant 2 lL(vectorl[ i ], config.baseline.min, FLENS); 
rotate(temp vectorl, vectorl, config.pitch.min, displacement.yaw.max); 
rotate(temp―vector2, vectorl, config.pitch.min, displacement.yaw.min); 

マーfor(i = 0; iく DIMENSION; i++) 
CM_f_subtract_2_1L(temp_vectorl[ i ], temp_vector2[ i ], FLENS 

/* compute cross product vectorl = (0,1,0) x temp vectorl 
CM f move lL(vectorl[ 0 ], temp_vectorl[ 2 ], FLENS); 
CM f move zero lL(vectorl[ 1 ], FLENS); 
CM f move lL(vectorl[ 2 ], temp vectorl[ 
CM f negate 1 lL(vectorl[ 2 ], FLENS); 

for(i = 0; i < DIMENSエON; i++) 
CM f move lL(pointl[ i ], temp vector2[ ゚・ユ

] , 

] , 

FLENS 

FLENS 

) ; 

) ; 

add_vector(pointl, displacement.translation.vector); 
status= compact_face(object.face[ 12 ], pointl, vectorl, 
if(status != NO_ERROR) return(status); 

Apr 

，
 

17:23:42 1992 

) ; 

＊／ 

temp_floatl, 

,. 

temp_float2 

/* object.face[ 13] */・
／さ furthestvertical plane approximating yaw.min-yaw.max curve 
/* keep this face only where delta x.minus one> 0 * ／ 
CM load context(feature); 
CM f gt zero lL(delta x minus one, FLENS 
CM_store_test(object.face[ 13] .face_bit 

＊／ 

.,．， 
)‘.＇ 

CM clear bit( object.face[ 13 J.sign_bit ) ; 

CM f s float 2 2L(vectorl[ 0 ], coord[ 0 ], SIGNED LEN, FLENS); 
CM f s float 2 2L(vectorl[ 1 ], coord[ 1 ], SIGNED LEN, FLENS); 
CM f move constant lL(vectorl[ 2 ], config.focal.max, FLENS); 
for( l. = 0; i < DIMENSION; i++) 
CM_f_divide_2_1L(vectorl[ i ], delta x minus one, 
CM f add constant 2 lL(vectorl[ 0] 

―'―。・
, -.5, FLENS); 

for(i = ; i く DIMENSエON; i++) 
CM f multiply constant 2 lL(vectorl[ i ], config.baseline.max, FLENS); 
rotate(temp vectorl, vectorl, config.pitch.min, displacement.yaw.max); 
rotate(temp vector2, vectorl, config.pitch.min, displacement.yaw.min); 
for( l. = 0 . ...-，i < DエMENSエON; i++) 
CM f subtract 2 lL(temp vectorl[ 

FLENS ) ; 

・ユ ] , temp_vector2[ ・ユ ] , FLENS ., 
,1, 

/* compute cross product vectorl = (0,1,0)・x temp vectorl 
CM f move lL(vectorl[ 0 ], temp_vectorl[ 2 ], FLENS); 
CM f move zero lL(vectorl[ 1 ], FLENS); 
CM f move lL(vectorl[ 2 ], temp vectorl[ 0 
CM f negate 1 lL(vectorl[ 2 , FLENS ; ］）  

DIMENSエON; i++) 
pointl[ i ], temp vector2[ 

for(i = O; i < 
CM f move lL( 

] , 

・ユ ］， 

FLENS 

FLENS 

＊／ 

) ; 

) ; 

add_vector(pointl, displacement.translation.vector); 
status= compact_face(object.face[ 13 ], pointl, vectorl, 
if(status != NO_ERROR) return(status); 

temp_floatl, temp_float2 

｝ 
else { /* discard face[ 12] and !ace[ 
CM_clear_bit(object.face[ 12 ].face_bit 
CM_clear_bit(object.face[ 13] .face_bit 

3
.
,
．，
 

1

)
）
 

＊／ 

CM_deallocate_stack_through( coords ) ; ，， 

return ( NO_ERROR) ; 

/* of make_object () ＊／ 

/******************************************************************************/ 
status t 
dilate object ( 

ー，
obJect t 
float 
CM field id t 

object, imprecision, 
object; 
imprecision; 
feature; 

feature 

江
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int i, j; 

/* allocate temporary fields*/ 
temp= CM allocate stack field(2*FLEN); 
temp floatl = CM SUBFエELD(temp, 0); 
temp_float2 = CM SUBFIELD (FLEN)  ; temp, 

for(i = 0; i < NB FACES; i++ 

CM load context(feature); 
CM_logand_context(object.face[ i J .face_bit); 
if(CM global count context() ）｛ 

/* compute norm of normal vector*/ 
scalar_product(temp_floatl, object.face[ i J .normal vector, 

object.face[ i J.normal_vector, FLEN百）；
CM f sqrt 1 lL(temp floatl, FLENS); 

CM f move constant lL(temp float2, imprecision, FLENS); -- - --;-
/* select faces pointing into object (sign bit= 1) */ 
CM logand context(object.face[ i J .sign_b了t); 
CM二f_negate_l_lL(temp_float2, FLENS); 

CM load context(feature); 
CM_logand_context(object.face[ i J .face_bit); 

CM f add 2 lL(temp float2, temp floatl, FLENS); 
CM二仁div了de_2_1L(t百mp_float2, temp_floatl, FLENS ) ; 

/* the sign of temp float2 determines whether we must invert sign_bit */ 
CM_f_eq_zero_lL(temp_float2, FLENS); 
if(CM global count test()) 
return(SエNGULARITYERROR) ; 
CM flt zero lL(temp float2, FLENS); 
CM logand context with test(); 
/* invert the sign bit of those faces */ 
CM load overflow(object.face[ i J .sign_bit); 
CM invert overflow(); 
CMこstore_overflow(object.face[i J .sign_bit); 

/* now multiply normal vector by temp_float2 */ 
CM load context(feature); 
CM_logand_context(object.face[ i J .face_bit); 
multiply_vector(object.face[ i J .normal_vector, 

object.face[ i J .normal_vector, temp_float2); 

CM deallocate stack through(temp); 

return(NO ERROR); 
/* of dilate_object (); */ 

/****************************************************************************** ／ 
status t 
erode object ( 
object t 
float 
CM field id t 

object, imprecision, feature 
object; 
imprecision; 
feature; 

{inti, j; 
CM field id t temp, temp floatl, temp float2; 

/* allocate temporary fields*/ 
temp= CM_allocate stack field(2*FLEN); 
temp floatl = CM SUBFIELD(temp, 0); 
temp二float2= CM_SUBFIELD(temp, FLEN); 

for(i = 0; i < NB_FACES; i++ 

CM_load_context(feature); 
CM_logand_context(object.face[ i] .face_bit); 
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if(CM_global_count_context(),) 

/* compute norm of normal vector*/ 
scalar_product(temp_floatl, object.face[ i ].normal vector, 

object.face[ i] .normal_vector, FLEN百）；
CM f sqrt 1 lL(temp_floatl, FLENS); 

CM_f_move_constant lL(temp_float2, imprecision, FLENS); 
マー

/* select faces pointing into object (sign bit= 1) */ 
CM logand context(object.face[ i J .sign_b了t); 
CM_f_negate_l_lL(temp_float2, FLENS); 

CM load context(feature); 

CM f subfrom 2 lL(temp_float2 , temp_floatl, FLENS); 
CM_f divide 2 lL(temp_float2, temp_floatl, FLENS); 

/* the sign of temp float2 determines whether we must invert sign_bit */ 
CM_f_eq_zero_lL(te示p_float2, FLENS); 
if(CM global count test()) 
return(SINGULARITY ERROR); 

CM flt zero lL(temp float2, FLENS); 
CM_~ogand_context_with_test (); 
/* invert the sign bit of those faces */ 
CM load overflow(object.face[ i] .sign_bit); 
CM invert overflow(); 
CM二store_overflow(object.face[i] .sign_bit); 

/* now multiply normal vector by temp_float2 */ 
CM load context(feature); 
multiply_vector(object.face[ i] .normal_vector, 

object.face[ i ].normal_vector, temp_float2); 

CM_deallocate_stack_through(temp); 

return (NO ERROR) ; 
I* o百 erode_object(); */ 

/**********************************************************************************/ 
status t 

"T" 
make_visual_field(object, bit, config, displacement) 
object t obJect; 
CM field id t bit; 
config t . config; 
displacement_t displacement; 

inti; 
status t status; 
’― coordinates_t te1!1p_vectorl, temp_vector2; 

coordinates t pointl, point2, vectorl, vector2; 
CM_field_id二ttemp_floatl, temp_float2; 

temp_floatl = CM allocate stack field(2*FLEN); 
temp_float2 = CM SUBFIELD(temp_floatl, FLEN); 

/* allocate temporary vectors*/ 
pointl[OJ = CM_allocate_stack_field(FPOINT_LEN); 
for ( J. = 1. ，J. < DIMENSION; i++) 
pointl[i] = CM_SUBFIELD(pointl[i-1], FLEN); 
point2[0] = CM_allocate_stack_field(FPOINT_LEN); 
for ('1'  ュ= ; J. < DIMENSION; J. 十＋）
point2[i] = CM SUBFIELD(point2[i-l], FLEN); 
vectorl[O] = CM allocate stack field(FPOINT LEN); 
for( J. = 1・，J. < DIMENSION; J. 十＋）
vectorl[i] = CM_SUBFIELD(vectorl[i-1], FLEN); 
vector2[0] = CM allocate_stack_field(FPOINT_LEN); 
for (i = 1; i <-DIMENSION; i++) 
vector2[i] = CM_SUBFIELD(vector2[i-l], FLEN); 

/* object.face[ 0] */ 
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/* (closest) right vertical plane*/ 
CM load context(bit); 
CM set bit(object.face[ 0] .face bit); 
CM_clear_bit(object.face[ 0] .sign_bit); 

CM f move constant lL(vectorl[ 0 ], config.focal.max, FLENS); 
CM f move constant lL(vectorl[ 1 ], 0.0, FLENS); 
CM f move constant lL(vectorl[ 2 ], (float) (IMAGE SIZE-1-CENTER OFFSET X), FLENS); 
CM f add constant 2 lL(vectorl[ 2 ], /*here*/ 1.0, FLENS); 
CM f negate 1 lL(vectorl[ 2 ], FLENS); 
CM f move constant lL(pointl[ 0 ], -config.baseline.max/2, FLENS); 
CM f move constant lL(pointl[ 1 ], 0.0, FLENS); 
CM f move constant lL(pointl[ 2 ], 0.0, FLENS); 

rotate(vector2, vectorl, config.pitch.min, displacement.yaw.max); 
rotate(point2, pointl, config.pitch.min, displacement.yaw.max); 
add_vector(point2, displacement.translation.vector); 
status= compact_face(object.face[ 0 ], point2, vector2, temp_floatl, temp_float2); 

if(status != NO_ERROR) return(status); 

/* object.face[ 1] */ 
/* (closest) left vertical plane*/ 
CM load context(bit); 
CM set bit(object.face[ 1] .face bit); 
CM set bit(object.face[ 1 ］ .sign bit ; ） 

CM f move constant lL(vectorl[ 0 ], config.focal.max, FLENS); 
CM f move constant lL(vectorl[ 1 ], 0.0, FLENS); 
CM f move constant lL(vectorl[ 2 ], (float) (CENTER OFFSET X-IMAGE SIZE+l), FLENS); 
CM f negate 1 lL(vectorl[ 2 ], FLENS); 
CM f move constant lL(pointl[ 0 ], config.baseline.max/2, FLENS); 
CM f move constant lL(pointl[ 1 ], 0.0, FLENS); 
CM f move constant lL(pointl[ 2 ], 0.0, FLENS); 

rotate(vector2, vectorl, config.pitch.min, displacement.yaw.min); 
rotate(point2, pointl, config.pitch.min, displacement.yaw.min); 
add_vector(point2, displacement.translation.vector); 
status= compact_face(object.face[ 1 ], point2, vector2, temp_floatl, temp_float2); 

if(status != NO_ERROR) return(status); 

/* object.face[ 2] */ 
/* plane below set passing through origin (yaw yaw.max) */ 
CM load context(bit); 
CM二set_bit(object.face[2] .face_bit); 
CM_set_bit(object.face[ 2] .sign_bit); 

CM f move constant lL(pointl[ 0 ],、 0.0, FLENS); 
CM f move constant lL(pointl[ 1 FLENS ; ], 0.0,)  

） CM f move constant lL(pointl[ 2 ], 0.0, FLENS ; 
/* no need for rotation ... */ 

CM f move constant lL(vectorl[ 0 ], 0.0, FLENS); 
CM f move constant lL(vectorl[ 1 ], config.focal.max, FLENS); 
CM f move constant lL(vectorl[ 2 ], (float) (CENTER OFFSET Y-IMAGE SIZE+l), FLENS); 
CM f negate 1 lL(vectorl[ 2 ], FLENS); 

rotate(vector2, vectorl, config.pitch.min, displacement.yaw.max); 
add_vector(pointl, displacement.translation.vector); 
status= compact_face(object.face[ 2 ], pointl, vector2, temp_floatl, temp_float2); 

if(status != NO_ERROR) return(status); 

/* object.face[ 3] */ 
/* plane below set passing through origin (yaw yaw.min) */ 
CM load context(bit); 
CM_set_bit(object.face[ 3] .face_bit); 
CM_set_bit(object.face[ 3] .sign_bit); 

CM f move constant lL(pointl[ 0 ], 0.0, FLENS ; ） 
CM f move constant lL(pointl[ 1 ], 0.0, FLENS); 
CM f move constant lL(pointl[ 2 ], 0.0, FLENS); 
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/* no need for rotation ... */ 

CM f move constant lL(vectorl[ 0 ], 0.0, FLENS); 
CM f move constant lL(vectorl[ 1 ], config.focal.max, FLENS); 
CM f move constant lL( vectorl[ 2 ], (float) (CENTER OFFSET YーエMAGESエZE+l), FLENS ); 
CM f negate 1 lL(vectorl[ 2 ], FLENS); 

rotate(vector2, vectorl, config.pitch.min, displacement.yaw.min); 
add_vector(pointl, displacement.translation.vector); 
status= compact_face(object.face[ 3 ], pointl, vector2, temp_floatl, temp_float2); 

if(status != NO_ERROR) return(status); 

/* object.face[ 4] */ 
/* plane above set passing through origin (yaw yaw.max) */ 
CM load context (bit) ; 
CM set bit(object.face[ 4 ].face bit); 

・一CM_clear_bit(object.face[ 4] .sュgn_bit); 

CM f move constant lL(pointl[ 0 ], 0.0, FLENS); 
CM f move constant lL(pointl[ 1 ], 0.0, FLENS); 
CM f move constant lL(pointl[ 2 ], 0.0, FLENS ) ; 
/* no need for rotation ... */ 

CM f move constant lL(vectorl[ 0 ], 0.0, FLENS); 
CM f move constant lL(vectorl[ 1 ], config.focal.max, FLENS); 
CM f move constant lL(vectorl[ 2 ], (float) (IMAGE SIZE-1-CENTER_OFFSET_Y), FLENS); 
CM f add constant 2 lL(vectorl[ 2 ], /*here*/ 1.0, FLENS); 
CM f negate 1 lL(vectorl[ 2 ], FLENS); 

rotate(vector2, vectorl, config.pitch.min, displacement.yaw.max); 
add_vector(pointl, displacement.translation.vector); 
status= compact_face(object.face[ 4 ], pointl, vector2, temp_floatl, temp_float2); 

if(status != NO_ERROR) return(status); 

/* object.face[ 5] */ 
/* plane above set passing through origin (yaw yaw.min) */ 
CM load context(bit); 
CM_set_bit(object.face[ 5] .face bit); 

］ CM clear bit(object.face[ 5 .sign bit ; ） 

） CM f move constant lL(pointl[ 0 ], 0.0, FLENS ; 
CM f move constant lL(pointl[ 1 ], 0.0, FLENS ) ; 
CM f move constant lL(pointl[ 2 ], 0.0, FLENS); 
/* no need for rotation .... */ 

CM f move constant lL(vectorl[ 0 ], 0.0, FLENS); 
CM f move constant lL(vectorl[ 1 ], config.focal.max, FLENS); 
CM f move constant lL(vectorl[ 2 ], (float) (エMAGESIZE-1-CENTER OFFSET Y), FLENS); 
CM f add constant 2 lL(vectorl[ 2 ], /*here*/ 1-:-0, FLENS); 
CM f negate 1 lL(vectorl[ 2 ], FLENS); 

rotate(vector2, vectorl, config.pitch.min, displacement.yaw.min); 
add_vector(.pointl, displacement.translation.vector); 
status= compact_face(object.face[ 5 ], pointl, vector2, temp_floatl, temp_float2); 

if(status != NO_ERROR) return(status); 

/* object.face[ 6] */ 
/* closest vertical plane perpendicular to (O,z) (yaw yaw.max) */ 
CM load context(bit); 
CM_set_bit(object.face[ 6] .face_bit); 
CM_set_bit(object.face[ 6] .sign_bit); 

CM f move constant lL(vectorl[ 0 ], 0.0, FLENS); 
CM f move constant lL(vectorl[ 1 ], 0.0, FLENS); 
CM f move constant lL(vectorl[ 2 ], 1.0, FLENS ; ） 

CM f move constant lL(pointl[ 0 ], 0.0, FLENS); 
CM f move constant lL(pointl[ 1 ], 0.0, FLENS); 
CM f move constant lL(pointl[ 2 ], config.focal.max * config.baseline.max/ 

(DISPARITY_MAX+l), FLENS) ; 
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rotate(vector2, vectorl, config.pitch.min, displacement.yaw.max); 
rotate(point2, pointl, config.pitch.min, displacement.yaw.max); 
add_vector(point2, displacement.translation.vector); 
status= compact_face(object.face[ 6 ], point2, vector2, temp_floatl, temp_float2); 

if(status != NO_ERROR) return(status); 

/* object.face[ 7] */ 
/* closest vertical plane perpendicular to (O,z) (yaw yaw.min) */ 
CM load context (bit) ; 
CM set bit(object.face[ 7] .face bit); 
CM set bit(object.face [ 7 ] .sign_bit) ; 

CM f move constant lL(vectorl[ 0 ], 0.0, FLENS); 
CM f move constant lL(vectorl[ 1 ], 0.0, FLENS); 

） CM f move constant lL (vectorl [ 2 ] , 1. 0, FLENS ; 

0.0,)  CM f move constant lL(pointl[ 0 ], FLENS ; 
CM f move constant lL(pointl[ 1 ], 0.0, FLENS); 
CM f move constant lL(pointl[ 2 ], config.focal.max * config.baseline.max/ 

(DエSPARITY_MAX+l), FLENS); 

rotate(vector2, vectorl, config.pitch.min, displacement.yaw.min); 
rotate(point2, pointl, config.pitch.min, displacement.yaw.min); 
add_vector(point2, displacement.translation.vector); 
status= compact_face(object.face[ 7 ], point2, vector2, temp_floatl, temp_float2); 

if(status != NO_ERROR) return(status); 

CM deallocate stack through(temp floatl); 

/* inactivate the remaining (undefined) faces*/ 
CM load context(bit); 
for(i = 8; i < NB FACES; i++) 
CM_clear_bit(ob了ect.face[i] .face_bit); 

return(NO_ERROR); 
/* of make visual field() * ／ 

/**********************************************************************************/ 
status t 
error_message(status 
status_t status; 

char string[ MISC_BUFFER_SIZE_ ]; 

switch (status 
case NO ERROR: 
return(status); 
case NO object: 
sprintf(string, "No object in data file ... ¥n"); 
break; 
case CANNOT OPEN LEFT DATA: 
sprintf(string, "Cannot open left data file ... ¥n"); 
break; 
case CANNOT OPEN RIGHT DATA: 
sprintf(string, "Cannot open right data file ... ¥n"); 
break; 
case DATA WRITエNGERROR: 
sprintf(strュng, "An error occured when trying to write objects into data file'%s'. 
break; 
case SINGULARITY ERROR: 
sprintf (string, "%s¥n%s¥n", 

"WARNエNG: a singularity was detected when computing the compact representati 
"Please translate the origin to another location."); 

break; 
default: 
sprintf(string, "WARNING: an error occured!¥n"); 
break; 

AVSmessage(file_version, AVS_Fatal, AVSmodule, "stereo", NULL, "%s", string); 
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return(status); 

/* end of error_message */ 

／＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊／ 

static stereo_compute(left image, right_image, file_output, 
data filename, 
translation_x, translation_J{, translation_z, 
positional,J>recision, yaw_min, yaw max, focal min, focal_max, 

一，ーbaseline min, baseline max; pitch min, pitch max, 
..,... ――  f correlation threshold, eature extractor, extractor threshold, 
’―- -visualization) 

AVSfield char *left_image, *right_image; 
char **fTle output; 

ー，
char *data_filename; 
float *translation x, *translation立, *translation_z、*positional_precision;
float *yaw_min, *¥ 示w_max, *focal_min, *focal max; 
float *baseline min, *baseline_max, *pitch_mTn, *pitch_max; ..,... 
float *correlation threshold, *extractor_threshold; 
char *feature extractor; 

ー，
boolean visualization; 

int i,j,k,l; 
status t STATUS= NO ERROR; 
unsigned image dim・ [2], 
unsigned stereo_pair dim[3]; 
unsigned square dim[百］；
unsigned geom ci了i:nlD; 
CM field id t color field; 
CM二field_id_t integer~image_pair, square image, image coord[2]; 
CM field id t feature, disp; /*― 

ー，
for square grid in square geom* ／ 

CM field id t send address; 
.- --―’ obJect t object, obJect list; 
CM field id t object_bit; 
displacement t displacement; 
config t config; 
char string[ MISC BUFFER SIZE]; 

if(AVSparameter changed(VISUALIZATION_PARAM)) 
DエSPLAYINITIALIZED= NO; 

VISUALIZATION= visualization; 

printf("¥nWarm booting the CM ... ");fflush(stdout); 
CM init (); ..,... 
printf(" done¥n¥n");fflush(stdout); 

CM set safety mode(SAFETY MODE); 

stereo_pair_dim[O] = IMAGE_SIZE; 
stereo_pair dim[l] = IMAGE_SIZE; 

，ー
stereo_pair_dim[2] = 2; 
image_dim[O] = 2*IMAGE SエZE;
image dim [ 1] = IMAGE S五ZE;
squarこ~dim[O] = IMAG百 SIZE;

］ square_dim[l = IMAGE SIZE; 

/* create geometries, allocate vp-set and CM memory fields*/ 
stereo_pa~r_geom = CM_create_geometry(stereo_pair dim, 3); 

'―  stereo_pair_grid = CM allocate vp set(stereo_pair_geom); 
image geom= CM create geometry(image_dim, 2); 
image二grid=CM allocate_vp_set(image_geom); 
square_geom = C豆~create_geometry(square_dim, 2); 
square_grid = CM_allocate_vp_set(square_geom); 

geom dim 1D = IMAGE SIZE*IMAGE SエZE;
geometry_lD,.;, CM_create_geometry(&geom_dim_lD, 1); 

list = CM_physical_vp_set (); 

/* initialize displacement structure for future use*/ 
displacement.translation.vector[ 0] = *translation_x; 
displacement.translation.vector[ 1] = *translation_y; 
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displacement.translation.vector[ 2] = *translation z; 
displacement.translation.imprecision= *positional_precision; 
displacement.yaw.min= *yaw_min; 
displacement.yaw.max= *yaw_max; 

/* initialize the configuration structure for future use*/ 
config.focal.min = *focal_min; 
config.focal.max = *focal_max; 
config.baseline.min = *baseline_min; 
config.baseline.max = *baseline_max; 
config.pitch.min = *pitch min; 
config.pitch.max = *pitch二max;

if (!DISPLAY INエTIALIZED
initialize_display (); 

CM set vp set(image grid); 
imageO = CM allocate stack field(BITS PER PIXEL); 
imagel = CM allocate stack field(BITS PER PIXEL); - - -. - -
CM u move zero always lL(imageO, BエTSPER PIXEL) ; 
image bit= CM allocate stack field(1); 

（ ・一CM clear bit always image bit ; ） 

CM set vp set(stereo_pair_grid); 
stereo_pair = CM allocate stack field(FLEN); 
stereo_pair mean= CM_allocate_stack_field(FLEN); 

、一
stereo_pair_norm = CM_allocate_stack_field(FLEN); 
dual_stereo_pair_info = CM_allocate_stack_field(3*FLEN); 
dual stereo_pair = CM_SUBFエELD(dual_stereo_pair_info, 0); 
dual二stereo_pairmean= CM_SUBFIELD(dual_stereo_pair_info, FLEN); . -
dual stereo_pair norm= CM SUBFIELD(dual stereo_pair_info, 2*FLEN); 
feature bit= CM allocate stack field(1), -. 
マーー一

color field= CM allocate stack field(BITS PER PIXEL); 
CM u move const always lL(color field, INTENSITY MAX, BITS PER PIXEL); 

coords = CM_allocate_stack_field( 
coord[ 0]  = CM_SUBFIELD(coords, 
coord[ 1] = CM_SUBFIELD(coords, 
coord[ 2] = CM SUBFIELD(coords, 
CM set context(); 
CM my news coordinate lL(coord[ 0 ], * ／ 
CM my news coordinate lL(coord[ 1 ], /* 
CM my news coordinate lL(coord[ 2 ], /* 

1+2*IMAGE SIZE LEN 
0)  ; 
IMAGE SIZE LEN); 
2*エMAGESIZE LEN・ ， ） 

， 
axis ， 
axis 
， 
axュs

*I 0, IMAGESエZELEN) ; 
／ * 1, IMAGE SIZE LEN); 
*/2,1); 

disparity= CM allocate_stack_field(DISPARITY_LEN); 
correlation= CM allocate_stack_field(FLEN); 

temp= CM allocate stack field(3*FLEN); 
temp floatl = CM SUBFIELD(.  temp, 0), 
temp float2 = CM SUBFIELD (FLEN)  ; temp, 
temp float3 = CM二SUBFIELD(temp, 2*FLEN); 

STATUS= load_avs_image_pair(left_image, right_image, stereo_pair); 

if (error_message(STATUS) != NO_ERROR) { 
AVSmark_output_unchanged(CM_FエELD_OUTPUT) ; 
return (0) ; 

/* show stereo pair images*/ 
CM set vp set(stereo_pair_grid); 
integer_i函 ge_pair= CM_allocate_stack_field(BITS_PER_PIXEL); 
CM u f floor 2 2L(integer.,image_p戸ir, stereo_pair, BエTS_PER_PIXEL, FLENS) ; 
convert 3D to 2D(integerュmage_paュr, imageO); 
CM deallocate_stack_through(integer_image_pair); 
wrTte_to_display(imageO); 

extract_features(stereo_pair, feature_bit, 
(feature_extractor_t)AVSchoice_number(FEATURE_EXTRACTOR_PARAM, 

feature extractor 
*extractor_threshold); 

CM_set_vp_set(image_grid); 
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CM_u_move_always_lL(imagel, imageO, BエTS_PER_PIXEL); 
show_features(feature bit, imagel, color_field); 
write_to_d~splay(imag面1) ; 

normalize(stereo_pair, stereo_pair_mean, stereo_pair_norm); 

/* make dual image stereo_pair */ 
CM send to news always lL(dual stereo_pair, stereo_pair, 

/* a云is*/2, CM upward, FLEN); 
・一CM send to news always lL(dual stereo_pair mean, stereo_pair_mean, 

＊ . I axis * / 2, CM upward, FLEN) ; 
，一

CM send to news always lL(dual stereo_pair norm, stereo_pair_norm, 
― I ― ＊ axis*/ 2, CM upward, FLEN); 

/* TRICKY! : upward or downward have the same effect as axis 2 has only 
2 coordinates*/ 

alignment= CM allocate stack field(ALIGNMENT_LEN); 

match_features(); 

threshold_correlation(*correlation_threshold); 

CM set vp set (image grid) ; 
ー，

CM二u_move_always_lL(1.magel, imageO, BITS_PER_PエXEL);
show features(feature_bit, imagel, color field); 
show二disparity_vectors(imagel, color_fie了d); 
write to display(imagel); 

merge(); 

CM set vp set(stereo_pair_grid); 
CM set context(); 
CM f multiply const always 3 lL(temp floatl, correlation, 

(flo百t) INTENSITY MAX, FLENS); 
CM u f round 2 2L(color field,-temp_floatl, BITS互ER_PエXEL, FLENS); 
CM load context(coord・ [2])' 
CM u move constant lL(color field, エNTENSITYMAX, BエTSPER PIXEL) ; 

CM set vp set (image grid) ; 
―’ .CM u move always lL(1.magel, imageO, BITS_PER_PIXEL); 

CM load context(image bit); 
CM u move zero lL(imagel, BITS PER PIXEL); 

show features(feature_bit, imagel, color field); 
ー，

show disparit vectors(imagel, color field y_ ) ； 

CM_deallocate_stack_through(alignment); 

write to display(imagel); 

CM set vp set(square grid); 
feature= CM_allocate heap field(1); /* feature bit in square_geom */ 
CM clear bit always(feature); 
d ’― 1.sp = CM allocate heap field(DエSPARエTYLEN) ; 
CM_set_vp_set (stereo.,J'air..,..grid) ; 
/* send feature and disparity information contained in left image 
to square grid* ／ 
CM_make_news_coordinate lL(square_geom, temp, O, coord[O], IMAGE_SIZE_LEN); 

，一
CM deposit news coordinate_lL(square_geom, temp, 1, coord[l], IMAGE_SIZE_LEN); 
CM load context(coord[2]); 
CM invert context(); /さ selectimage O (left) */ 
CM logand context(feature bit); 
CM send 1団（

，一
disp, temp, disparity, DISPARITY LEN, feature); 

CM deallocate stack through(temp); 

/* set default vp_set, which will be the only one remaining*/ 
'd) CM set vp set(square grュ；

/* now deallocate all the useless fields*/ 
CM deallocate stack through(imageO); 
I*―now only disp and feature are still allocated*/ 
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allocate_object(&object); 
STATUS= make_object(object, feature, disp, config, displacement); 

/* now dilate the computed object so as to take translation 
imprecision into account*/ 

if (STATUS == NO_ERROR) 
STATUS= dilate_object(object, displacement.translation.imprecision, feature); 

/* enumerate all active processors*/ 
CM set vp set geometry(square grid, geometry 1D); /* switch to 1D geometry*/ 
temp= CM allocate stack field(CM_physical_processors_length); 
CM load context(feature); 
CM_enumerate_lL(temp, /*axis*/ 0, CM_physical_processors length, 

CM_upward, CM_inclusive, CM_none, CM_no_fi面ld);

CM set vp set(list); 
allocate object(&object list); 
object_bit = CM_allocate stack field(1); 
CM clear bit always(obJect bit ; 

CM_u_write_to_processor(/*address*/ O, object_bit, 1, 1); 

if(STATUS== NO ERROR) 
STATUS= make_visual_field(object_list, object_bit, config, displacement); 

if(STATUS== NO_ERROR) 
STATUS= erode_object(object list, displacement.translation.imprecision, 

object bit); 

CM set vp set(square grid); 
CM load context(feature); 
CM send lL(object list.total, temp, object.total, OBJECT LEN, object bit); 

CM set vp set(list); 

/* do not forget the visual field stored at address O ! */ 
CM_u_write_to_processor(/*address*/ 0, object_bit, 1, 1); 

if(STATUS== NO_ERROR) 
STATUS= write_to_dv(data_filename, object_list.total, OBJECT_LEN, object_bit); 

deallocate_object(object_list); 

CM_set_vp_set (square grid) ; 
deallocate_object(obJect); 
CM deallocate stack through(temp); 

CM_set_vp_set_geometry(square_grid, square_geom); /*switchback to 2D */ 

if (error message(STATUS) != NO_ERROR) { 
AVSmark output unchanged(CM FIELD OUTPUT); 
return (・0) ; 

fflush(stdout); 

sprintf(string, "%s", data_filename); 

*file output= string; 

/* indicate success*/ 
return(l); 

/* of compute() */ 

/******************************************************************************/ 
static 
~tereo_init () 

I* . indicate success*/ 
return(l); 
/* of init() */ 
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/******************************************************************************/ 
static 
stereo_ destroy () 
｛ 
fflush(stdout); fflush(stderr); 

if(DISPLAY_INITエALIZED
clear_display (); 

/* indicate success*/ 
return(l); 
/* of destroy() */ 
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肴definePROGRAM NAME "avs tree" 

/********************************************************************/ 
I* *I 
/* AVS module */ 
／＊＊／  

/* Computes the octree representation of 3D objects (polyhedra) */ 
/* stored in a front end file */ 
I* */ 
/* Ph. Quinio (25/02/92) */ 
／＊＊／  

/********************************************************************/ 

/* include files*/ 
finclude <stdio.h> 
tinclude <math.h> 
finclude <strings.h> 
finclude <cm/paris.h> 
tinclude <cm/display.h> 
finclude <cm/cmsr.h> 
finclude <cm/cmfb.h> 
tinclude <cm/cm_file.h> 
寺include<cm/cm_errno.h> 
finclude <avs/avs.h> 
脊include<avs/field.h> 
finclude <avs/flow.h> 
finclude <my functions_and_macros.h> 
希include<fcntl.h> 
finclude <signal.h> 

/* Used for AVSmessage () */ 
static char file_version[] = "@(春）avs_tree.c Quinio 92/03/04"; 

/* the following is an abbreviation ... */ 
#define CM_SUBFIELD(field, offset) CM_add_offset_to_field_id(field, offset 

/* CM safety mode*/ 
#define SAFETY MODE NO 

/*constants*/ 
#define DIMENSION 3 
#define POWER_2_DIMENSION 8 

#define COUNTER LEN 6
 

#define LEVEL NB MAX 7 
#define NB FACES 14 
#define FAでESPER NODE 2 

/*=power(2, DIMENSION) */ 

/* power(2, COUNTER_LEN) is the maximum number of 
image pairs that can be processed in the tree*/ 

/* number of faces in data polyhedra*/ 
/*>=NB FACES/POWER_2_DIMENSION 
This面llowsmore faces to be used ber polyhedron*/ 

#define POエNTLEN (DIMENSエON*FLEN) /* size of a point on space*/ 
#define COORD LEN 22 
#define ADDRESS LEN 23 
#define CUBE LEN (DIMENSION* FLEN +DIMENSION* FLEN) /* size of a cube*/ 
#define FACE LEN (POINT_LEN + 2) /* size of a face*/ 
#define OBJECT LEN NB FACES* FACE LEN /* size of an object*/ 
#define SPLIT OBJECT LEN (FACES PER NODE* FACE LEN) 
#define NODE五EN (LEVEL NB MAX+ 2*COUNTER LEN+ COORD LEN+ CUBE LEN) 

/* tot百1size of a node*/ 

#define INFO LEN 

/*miscellaneous*/ 
#define TEMP LEN 

(2*COUNTER_LEN + COORD_LEN) 

3*FLEN 

/* Structures and general data types*/ 
typedef enurn { NO_ERROR, NO_OBJECT, 

CANNOT OPEN, CANNOT OPEN DATA, DATA ERROR} Status t; 

typedef CM field id t coordinates t[ DIMENSION]; 

typedef struct { 
CM field id t total; 
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coordinates_t 
coordinates_t 
cube t; 

typedef struct { 
CM field id t 
coordinates t 
CM field id t 
CM field id t 
facet; 

typedef struct { 
CM field id t 
facet 
,― 

splュtobject t; 

typedef struct { 
CM field id t 
facet 
object t; 

．， 
origin; 
， 
size; 

total; 
normal vector; 
sign_bTt; 
face bit; 

total; 
face[ FACES PER NODE 

total; 
face[ NB_FACES 

] ; 

] ; 

typedef struct { 
CM field id t 
CM field id t 
CM field id t 
CM field id t 
CM field id t 
CM field id t 
cube t 
node t; 

total; 
level mask; 

--;-
visibility_count; 
hit count; 
children; 
parent; 
cube; 

typedef struct { 
CM field id t 
CM field id t 
CM field id t 
CM field id t 
tree info t; 

total; 
hit count; .--
visュbility_count;
children; 

/* front end structures and types*/ 
typedef和loatfe_coordinates_t[ DIMENSION ] ; 

typedef struct { 
fe coordinates t 
fe coordinates t 
fe cube t; 

typedef struct { 
fe coordinates t 
， 
ュnt
int 
fe facet; 

typedef struct 
fe facet 
fe object t; 

typedef struct { 
fe coordinates t 
fe coordinates t 
一，ーunsigned 
unsigned 
fe node t; 

/* global variables 

.. origin; 
size; 

normal vector; .-
sign_bit; 
face bit; 

face[ NB_FACES ] ; 

origin; 
＇ size; 
hit count; 

‘’ • visibility_count; 
可

＊／ 

CM geometry id t 
CM geometry id t 

geometry_lD, 
image_geom; 

tree_geom; 

CM vp set id t 
CM vp set id t 
CM vp set id t 

unsigned 

tree_grid; 
image_grid; 
list; /* 

image_dim [2]; 

for object list*/ 
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node t node; 
object_t object_list; 
split_object_t object, visual; 
facet working face; 

tree info t tree info; 

CM_field_id_t temp, /* temporary fields*/ 
temp floatO, temp floatl, - -;-
temp bitO, temp_bitl, te匹)'.-.bit2, temp_bit3, temp_bit4; 

CM field id t エmplyBitvisual, HitBit visual; 
CM field id t ImplyBit object, HitBit object; 
CM field id t coord; /* 0-coordinate of tree nodes*/ 
CM field id t child; /* 1-coordinate of tree nodes*/ 

unsigned 
unsigned 

unsigned 

unsigned 

unsigned 

LEVEL MAX MASK; 
tree_size; 

free_proc_addr; /* 0-coordinate of zone of free processors*/ 

a_processor[ LEVEL_NB_MAX+l ]; /* 0-coordinate of a processor 
at a given level*/ 

object_index; /* index for objects*/ 

#define DEFAULT PATH"." 

/* define AVS parameter names (titles) and default values*/ 
#define DATA INPUT "Data file" 
#define DV T臨 EOUTPUT "Tree file on DV" 
#define FE―TREE―OUTPUT "Tree file on FE" 
#define ORIGIN X OUTPUT "Origin x output" 
#define ORIGIN Y OUTPUT "Origin y output" 
#define ORIGIN―z―OUTPUT "Origin z output" 
#define SエZEX―。而TPUT"Size X output" 
春defineSIZE Y OUTPUT "Size y output" 
脊defineSエZEZ OUTPUT "Size z output" 
#define TREE―嘩PTHPARAM "Tree depth" 
#define DEF.A百LTT点EDEPTH 6 
#define WRITE F百 P造，'Writeon front end" 
春defineDEFAULT WRITE FE YES 
春defineTREE FILENAME_PARAM "Tree filename" 
#define DEF.A百LTTREE FILENAME "/data/trees/tree.tree" 
#define DONE PARAM "Output tree" 
春defineCLEA百 TREEPARAM "Clear tree" 
#define ORエGINX PARAM "Origin x" 
#define ORIGIN Y PARAM "Origin y" 
#define ORIGエN万―PARAM"Origin z" 
#define DEFAUL可ORIGエN -0.5 
春defineSIZE X百ARAM"Size x" 
#define SIZE Y PARAM "Size y" 
#define SエZE―z―PARAM"Size z" 
#define DEFAULT SIZE 0.5 
#define MAX_SIZ百 10000.0
#define VPR PARAM "VP ratio" 
#define DEFAULT VPR "VP ratio 64" 
#define VPR CHOエCES"VP ratio 16,VP ratio 32,VP ratio 64,VP ratio 128" 
脊defineDELIMエTER"," 

char DV PATH[ MISC BUFFER SIZE] = DEFAULT_PATH; 
char FE PATH[ MISC BUFFER SIZE] = DEFAULT_PATH; 

boolean INITIALIZED= NO; 

/******************************************************************************/ 
AVSinit modules() 
｛ 
int tree(); 

AVSmodule from desc(tree); 

/******************************************************************************/ 
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static 
tree() 

int paramO, paraml, param2, param3, param4, paramS; 
int param6, param7, param8, param9, paramlO, paramll; 
int outputl, output2, output3, output4, outputs, output6; 
int tree compute(), tree init(), tree_destroy(); 
char DEFAULT FILENAME[ M衷SCBUFFERSエZE]; 
char *ptr; 

/* Set the module name*/ 
AVSset_module_name("octree CM", MODULE_MAPPER); 

/* get the path to home directory on DataVault */ 
ptr = (char *) getenv ("DVWD") ; 
if (pt r ! = NULL) 
strcpy(DV PATH, ptr); 

/* get the path to home directory on Front End*/ 
ptr = (char *) getenv ("HOME") ; 
if (ptr != NULL) 
strcpy(FE_PATH, ptr); 

/* Create the input port*/ 
AVScreate_input_port(DATA_INPUT, "string", REQUIRED); 

/* Create the output port*/ 
AVScreate_output_port(DV_TREE_OUTPUT, "string"); 
AVScreate_output_port(FE_TREE_OUTPUT, "string"); 
outputl = AVScreate_output_port(ORIGIN_X_OUTPUT, "real"); 
output2 = AVScreate_output_poェt(ORIGIN_Y_OUTPUT, "real"); 
output3 = AVScreate_output_port(ORエGエN_Z_OUTPUT, "real"); 
output4 = AVScreate output_port(SIZE_X_OUTPUT, "real") ; 
outputs= AVScreate二output_port(SIZE_Y_OUTPUT, "real"); 
output6 = AVScreate_output_port(SエZE_Z_OUTPUT, "real"); 

/* make some output ports invisible by default*/ 
AVSset_output_flags(outputl, INVISエBLE);
AVSset_output_flags(output2, エNVISIBLE);
AVSset_output_flags(output3, INVISIBLE); 
AVSset_output_flags(output4, INVISIBLE); 
AVSset_output_flags(outputs, INVISIBLE); 
AVSset_output_flags(output6, INVISIBLE); 

/* Add parameter*/ 
paramO = AVSadd_parameter(VPR PARAM, "choice", DEFAULT_VPR, 

VPR CHOエCES, DELIMITER) ; 
AVSconnect_widget(paramO, "radio_buttons"); 
paraml = AVSadd_parameter(TREE DEPTH PARAM, "integer", DEFAULT_TREE_DEPTH, 

2 , LEVEL N百MAX ; 
AVSconnect_widget(paraml, "idial"); 
param2 = AVSadd_parameter(TREE FエLENAMEPARAM, "string", DEFAULT_TREE_FILENAME, 

＂＂，可 tree")ア
AVSconnect_widget(param2, "typein"); 
param3 = AVSadd_parameter(WR工TEFE PARAM, "boolean", DEFAULT_WRITE_FE, 

/* ig云ored*/0, /* ignored */0); 
AVSconnect widget(param3, "toggle"); 
param4 = AVSadd_parameter (DONE PARAM, "boolean",'NO, 

／＊函nored*/0, /* ignored */0); 
AVSconnect widget(param4, "toggle"); 
paramS = AVSadd_parameter(CLEAR TREE PARAM, "boolean", NO, 

/* ignoreci―*/0, /* ignored */0); 
AVSconnect_widget(paramS, "toggle"); 
param6 = AVSadd_float_parameter(ORIGIN X PARAM, DEFAULT ORIGIN, 

FLOAT UNBOUND, FLOAT UNBOUND); 
AVSconnect_widget(param6, "typein_real"); 
param7 = AVSadd_float_parameter(ORエGINY PARAM, DEFAULT ORエGIN,

FLOAT UNBOUND, FLOAT UNBOUND) ; 
AVSconnect_widget(param7, "typein_real"); 
param8 = AVSadd_float_parameter(ORIGIN Z PARAM, DEFAULT ORIGIN, 

FLOAT UNBOUND, FLOAT UNBOUND); 
AVSconnect_widget(param8, "typein_real町；
param9 = AVSadd_float_parameter(SIZE_X_PARAM, DEFAULT_SIZE, 0.0, MAX SIZE); 
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AVSconnect_widget(param9, "typein_real"); 
paramlO = AVSadd_float_parameter(SIZE_Y_PARAM, 
AVSconnect_widget(paramlO, "typein real"); 
paramll = AVSadd_float_parameter(酌IZE_Z_PARAM,
AVSconnect_widget(paramll, "typein_real"); 

DEFAULT_SIZE, 

DEFAULT_SIZE, 

0.0, 

0.0, 

MAX SIZE 

MAX SエZE

.
,
.
,
 

）

）

 

/* Set the (optional) initialization procedure*/ 
AVSset_init_proc(tree_init); 

/* Set the compute procedure*/ 
AVSset_compute_proc(tree_compute ) ; 

/* Set the (optional) destroy procedure*/ 
AVSset_destroy_proc(tree_destroy); 

/*************************************************************************/ 
Status t 
read from dv(data filename, 
ーー ，一
char *data filename; 
object t object; 
unsigned length; 
int *nb_objects; 

｛ 
int input fd; ,.. 
CM field id t bit; 

object, length, 

input fd = CMFS_open(data_filename, 
if ( ．一ュnputfd < 0)  { 
CMFS_perror(data filename); 
return(CANNOT OPEN DATA); 

nb_objects 

CMFS O RDONLY) ; 

printf("¥nreading objects from DataVault file'%s'... 
fflush(stdout); 

", data filename ) ; 

if(CMFS_read_file_always(input_fd, 
CMFS_perror(data_filename); 
CMFS close(input fd); 
return (DATA ERROR) ; 

bit= CM allocate stack field( ー ) ; 

if(CMFS_read_file_always(input_fd, 
CMFS_perror(data_filename); 
CMFS close(input fd); 
return (DATA ERROR) ; 

object.total, 

bit, ー != 1 

length != length 

*nb_objects = CM_global_count_bit_always(bit 
CM_deallocate_stack_through(bit); 

) ; 

CMFS close(input fd); 
printf("done.¥n");fflush( stdout ) ; 

return (NO ERROR) ; 
/* of read from dv * ／ 

/*************************************************************************/ 
Status t 
read from fe(filename, 
char *filename; 
object t object; 
int *n見objects;

｛ 
#define NB OBJECTS MAX 

object, nb_objects 

5000 

int input_fd; 
fe object t buffer[ NB OBJECTS MAX 
—, ―- -int i, J, n; 
int fe offset, cm start, cm end, cm axis, 
float float buffer[ NB OBJECTS MAX]; 

] ; 

fe dim; 
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unsigned unsigned_buffer[ NB_OBJECTS_MAX ]; 

input fd = open(filename, O_RDONLY); 
if (i五putfd < 0) { 
perror(―filename); 
return(CANNOT OPEN DATA); 

printf("¥nreading objects from file'%s'... ", filename); 

n = read(input_fd, buffer, NB_OBJECTS_MAX * sizeof(fe_object_t)); 

close(input_fd); 

if (n  <= 0)  { 
perror(filename); 
return (DATA_ERROR) ; 

n /= sizeof(fe_object_t); 

/* put buffer on CM*/ 
fe offset= 0; cm start= 0; cm end= n; cm axis= O; fe_dim = n; 
for( ュ=0; i < NB FACES; ュ＋＋）｛
for(j = 0; j < n; j++) { 
float buffer [ j) = buffer [ j L face [ i ] . normal vector [ 0) ; 
｝ 
CM_f_write_to_news_array_lL( float buffer, &fe_offset, &cm_start, 

&cm end, &cm axis, 
.――’ obJect.face[ 1.] .normal_vector[ 0 ], FLENS, 
1, &fe dim, 
CM flo五tsingle); 

for(j = 0; j < n; j++) { 
float_buffer[ j] = buffer[ j] .face[ i] .normal_vector[ 1 ]; 
｝ 
CM_f_write_to_news_array_lL( float_buffer, &fe_offset, &cm_start, 

&cm end, &cm axis, .――.  obJect.face[ 1.] .normal_vector[ 1 ], FLENS, 
1, &fe dim, 
CM flo百tsingle); 

for (j = 0; j < n; j++) { 
float_buffer[ j J = buffer[ j J .face[ i] .normal_vector[ 2 ]; 
｝ 
CM_f_write_to_news_array_lL( float buffer, &fe offset, &cm start, 

&cm end, &cm axis, 
’――'  obJect.face[ J.] .normal_vector[ 2 ], FLENS, 
1, &fe dim, 
CM flo百tsingle); 

for (j = 0; j < n; j++) { 
unsigned_buffer[ j J = buffer[ j J .face[ i J .face_bit; 

I } 

CM u write to news arra lL( - - - - - y_ unsigned_buffer, &fe offset, &cm start, 
&cm end, &cm axis, ．ー 一・obJect.face[ 1]  .face_bit, 1, 
1, &fe dim, 
CM 32 bit ）； 

for (j = 0; j < n; j++) { 
unsigned_buffer[ j] = buffer[ j] .face[ i] .sign_bit; 
｝ 
CM u write to news array lL( unsigned buffer, &fe offset, &cm start, 

&cm end, &cm axis, ．ーー・obJect. face [ 1. ] .sign bit, 1, 
1, &fe dim, 
CM 32 bit) ; 

printf("done.¥n"); 
*nb_objects = n; 

return (NO ERROR) ; 
I* oでreadfrom fe () * ／ 

/*****************************************************************************/ 
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broadcast object (object, object_index, 

,― 
split object t object; 
，ー，—,

unsigned obJect index; 
unsigned level; 

＊
＊
 

／
／
 

of a given level 
level) 

＊／ 

object index in list*/ 
level at which to broadcast*/ 

，
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inti; 

/*broadcast*/ 
for(i = 0; i < NB FACES; i++) 
/* select nodes of level*/ 
CM load context(CM SUBFエELD(node.levelmask, level-1)); 
CM u eq_constant lL(child, (unsigned) (了/FACESPER NODE), DIMENSエON
CM logand context with test(); ．，

 ,1
,
 

CM_spread_frorn_processor_lL(object.face[ (unsigned) (i%FACES PER NODE) 
マー

object index, object list.face[ i] .total, 
FACE_L面N); 

J • total, 

/* end of broadcast_object () ＊／ 

/*****************************************************************************/ 
imply hit(the object, the HitBit, the_ImplyBit) - • — split obJect t the ob予ect;.- -
CM fュeldid t the HitBit, the_ImplyBit; 

unsigned i,j,k,l; 

CM set context(); 

CM set bit always( 
CM set bit always( 

temp_bit2 
temp_bit3 .,．, 

,1,
＇1, 

for (k = 0; k < NB_FACES; k++) 

CM_u_move_lL(working face.total, 
FACE LEN) ; 

CM_spread_with_copy_lL(working_face.total, working_face.total, 
/*axis*/ 1, FACE LEN, 
(unsigned) (k / FAC百S_PER_NODE)

the_object.face[ k % FACES PER NODE ] . total, 

) ; 

/* initialize temp_floatO */ 
CM f multiply always 3 lL(temp floatO, -- - -- ...,... 

working_face.normal_vector[O], 
working_face.normal_vector[O], FLENS ) ; 

/* multiply-add all coordinates of the normal vector of face k 
with themselves -square norm of the normal- */ 
for (j = 1; j < DエMENSION; J++) 
CM f mult add always lL(temp floatO, -- - - - ..,... 

workュng_face.normal_vector[j],
working_face.normal_vector[j], 
temp_floatO, FLENS); 

/* multiply-subf all coordinates of the normal vector of face k 
with origin of node-cube*/ 
for(j = 0; j < DIMENSION; j++) 
CM f mult subf always lL(temp_floatO, 

node.cube.origin[j], 
working_face.normal_vector[j], 
temp_floatO, FLENS); 

CM clear bit_always(temp bitO); ..,... 
CM set bit always(temp bュtl); 

for( i = 0; i < POWER 2 DIMENSION; i++) 

/* initialize temp floatl */ 
CM_f_move_always_lL(temp_floatl, temp_floatO, FLENS ) ; 

for (j = 0; j < DIMENSION; j++ 
if(EXTRACT BIT(i,' J))  
CM f mult subf always lL( temp_floatl, 
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working_face.normal vector[j], 
node.cube.size[j], temp_floatl, FLENS); 

CM flt zero lL(temp floatl, FLENS); 
CM_store test always(temp bit4); 
CM_logeqv_alw百ys_2_1L(tern豆bit4, working_face.sign_bit, 1); 

CM_f_eq_zero_lL(temp_floatl, FLENS); 
CM logior_test_always(temp bit4); 
CM 一・store test always(temp bit4); 

CM_logand_always_2_1L(temp_bitl, temp_bit4, 1); 
CM_logior_always_2_1L(temp_bitO, temp_bit4, 1); 

/* loop on i */ 

/* get rid of the result if face bit is 0, else keep result unchanged*/ 
CM_logorc2_always_2_1L(temp_bit万， working_face.face_bit, 1); 
CM logorc2 always 2 lL(temp bitl, working face.face bit, 1); 

/* combine the results of all faces*/ 
CM_logand_always_2_1L(temp_bit2, temp_bitO, 1); 
CM_logand_always_2_1L(temp_bit3, temp_bitl, 1); 

/* loop on face k */ 

CM u ne zero lL(node.level mask, LEVEL_NB_MAX); 
CM logand context with test・ ()' 

CM_logior_2_1L(the_HitBit, temp bit2, 1); 
CM_logior_2_1L(the_ImplyBit, te示p_bit3, 1); 

/* end of imply_hit () */ 

/*****************************************************************************/ 
update counters(update level mask 
unsigned update l_evel mask; 

｛ 
/* select all levels in update level mask* 
CM set context(); 
CM logand constant 3 lL (temp, node. level mask, update level mask, LEVEL NB __ MAX) ; 
CM u ne zero lL(temp, LEVEL NB MAX); 
CM logand context with test(); 

/* update counters and clear bits*/ 
CM_u_add_3_3L(node.visibility count, node.visibility_count, エmplyBit_visual,

COUNTER LEN, COUNTER LEN, 1); 

CM_logand_2_1L(HitBit_object, ImplyBit_visual, 1); 

CM_u_add_3_3L(node.hit count, node.hit count, HitBit_object, 
COUNTER団EN, COUNTER LEN, 1); 

CM clear bit(ImplyBit object); 
CM clear bit(HitBit obJect); 
CM_clear_bit(ImplyB了tvisual); 
CM clear bit(HitBit vュsual);

/* end of update counters* 

/*****************************************************************************/ 
Status t 
process object(update level mask, tree-'-depth 
unsュgnedupdate level mask; 
int tree_depth; 

｛ 
unsigned new_proc_nb; 
int i, j; 

if(update_level_mask) update_counters(update_level_mask); 

imply_hit(visual, HitBit_visual, ImplyBit_visual); 
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imply_hit(object, HitBit_object, ImplyBit_object); 

new_proc_nb = tree_size -free_proc_addr; 

/* if there are some processors free, then see if we can use them for 
splitting nod~s */ 
if (new_proc_nb) { 
/* select all the nodes that need to be split: 
（エmplyBitvisual= 1) && (エmplyBitobject= 0) && (HitBit_object = 1) or 
（エmplyBit_visual= 0) && (HitBit visual= 1) */ 

CM set context(); 
CM_load_test_always(エmplyBit_object); 
CM invert test always(); 
CM logand_test_always(HitBit,object); 
CM logand_test_always(ImplyBit_visual); -. CM invert_test_always(); 
CM二logand_context_with_test(); 
CM load test always( エmplyBitvisual); 
CM-invert_test_always (); 
CM logand test always(HitBit visual); -. CM_invert_test_always(); 
CM logand_context_with_test (); 
CM_invert_context (); 

/* keep only the nodes that do not have children yet */ 
CM u eq_zero lL(node.children, COORD_LEN); 
CM logand context with test(); 

/* keep only the nodes whose level< tree depth*/ 
CM load test(CM SUBFエELD(node. level_mask, (unsigned) (tree_depth-1))) ; 
CM invert test(); 
CM logand context with test(); 

printf("[%u] Number of nodes to be split: %u¥n", object_index, 
CM_global_count_context ()) ; ff lush (stdout); 

/* if there are some nodes to be split ... */ 
if (CM_global_logior_context ()) { 

/* enumerate all active processors and store their number*/ 
CM set vp set geometry(tree grid, geometry 1D); /* --> 1D geometry*/ 
CM enumerate lL(node.children, /*axis*/万， COORDLEN, 

CM upward, CM_inclusive, CM_none, でM_no_field); 
new_proc_nb = MIN(new_proc_nb, CM_global_u_max_lL(node.children, 

COORD LEN)) ; 
COO RD_ LEN) ; CM u le constant lL(node.children, new_proc_nb, 

CM logand context with test(); 
CM_set_vp_set_geometry(tree_grid, tree_geom); /*switchback to the 

original 2D geometry*/ 

/* compute 0-coordinate of the children*/ 
CM_u_add_constant_2_1L(node.children, free_proc_addr-1, COORD_LEN); 

/* convert it into a send-adress */ 
CM_make_news_coordinate_lL(tree geom, temp floatO, /*axis*/ 0, 

node. children, ADDRESS LEN) ; 

/* copy field of splitting nodes into 1st processor of children line*/ 
CM_send_lL(node.total, temp_floatO, node.total, NODE_LEN, 

CM no field); 

/* select the new nodes*/ 
CM set context(); 
CM u ge constant lL(coord, free_proc_addr, COORD_LEN); 
CM logand context. with test(); 
CM ult constant lL(coord, free_proc_addr + new_proc_nb, COORD_LEN); 
CM logand context with test(); 

/* spread the field of 1st child to all children of the same parent*/ 
CM_spread_with_copy_lL(node.total, node.total, /*axis*/ 1, 

NODE LEN, 0); 

47 



tree.c ー Thu Apr 9 17:17:00 1992 

/* now all nodes have correct children address fields*/ 

/* increment level number in the new nodes*/ 
CM us  shift constant 3 2L(node.level mask, node.level_mask, 

(int) 1, LEVEL NB MAX, LEVEL NB MAX) ; 

/* update size of the new nodes*/ 
for( 1 = 0; 1 < DIMENSエON; i++) 
CM f divide constant 2 lL(node.cube.size[i), 2.0, FLENS); 

/* clear children field*/ 
CM u move zero lL(node.children, COORD LEN); 

/* update origin of the new nodes*/ 
CM u move zero always lL(temp, DIMENSION); 
CM_my_news_coordinate_lL(temp, /*axis*/ 1, DIMENSION); 
for(i = 0; i < DIMENSION; i++) { 
CM load context(CM SUBFエELD(temp, i ; ）） 
CM_f_add_2_1L(node.cube.origin[i], node.cube.size[i], FLENS); 

場

/* update the pointer to the free processor zone*/ 
free_proc_addr += new_proc_nb; 

printf(" pointer to free zone= %u¥n", free_proc_addr);fflush(stdout); 

for (i = ;3; i < LEVEL NB MAX; i++) { 
／ * select all nodes of level i */ 
CM load context(CM SUBFエELD(node.level_mask, i-1)); 
a玉roce百sor[i] =西 globalu min lL(coord, COORD LEN); 
/* NOTE: the values of a_processor[l] and a_processor[2] are already known*/ 

｝ 
else printf("CAN'T SPLIT: ran out of nodes in octree ... ¥n");fflush(stdout); 

/* in all cases, move the objects down the pipeline*/ 
for(i = LEVEL NB MAX; i > 1; i--) { 
／ * select all nodes of level i */ 
CM load context(CM SUBFエELD(node.levelmask, i-1 ; ）） 
if (CM_global_logior_context ()) { 

CM_spread_with_copy_lL(object.total, object.total, /*axis*/ 0, 
SPLIT_OBJECT_LEN, a_processor[ /*level*/ i-1]); 

CM_spread_with_copy_lL (visual. total, visual. total, /* axis * / 0, 
SPLIT_OBJECT_LEN, a_processor[ /*level*/ i-1]); 

return(NO ERROR); 

/* end of process_object () */ 

/*****************************************************************************/ 
make_tree(space_cube) 
fe cube t space cube; 

unsigned i; 

CM set context(); 
I*―cle百rall processors*/ 
CM u move zero always lL(node.total, NODE LEN); 
CM clear bit always(ImplyBit object); 
- -――,  CM clear bit always(HitBit obJect); - - - ..,.. 
CM clear bit always(ImplyBit visual); 
- -- '  CM clear bit always(HitBit visual); 

/* select 1st line (0-coordinate = 0) of processors*/ 
CM u eq_zero lL(coord, COORD LEN); 
CM logand context with test(); 

/* initialize level to 1 */ 

｀
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CM_u_move_constant_lL(node.level_mask, 1, LEVEL~NB MAX); 

/* initialize size*/ 
for( ュ=0; i < DIMENSION; ュ＋＋）
CM f move constant lL(node.cube.size[i], space_cube.size[i]/2.0, FLENS); 

/* initialize origins of the nodes*/ 
for (i = 0'  ；ュ<DIMENSION; ュ＋＋）
CM f move constant lL(node.cube.origin[i], 

space_cube.origin[i], FLENS); 
CM u move zero always lL(temp, DIMENSION); 
CM_my_news_coordinate_lL(t呼mp, /*axis*/ 1, DIMENSION); 
for(i = 0; i < DIMENSION; ュ＋＋）｛
CM load context(CM_SUBFIELD(temp, i)); 
CM二f_add_2_1L(node.cube.origin[i],node.cube.size[i], FLENS); 

free_proc_addr = 1; 

／＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊／ 

Status t 
error_message(status 
Status t status; 

char string[ MISC BUFFERSエZE]; 

switch (status 
case NO ERROR: 
case NO OBJECT: 

｛ 
return(status); 
sprintf(string, "No object in data file ... ¥n"); 
break; 

case CANNOT_OPEN: sprintf(string, "Cannot open file ... ¥n"); 
break; 

case CANNOT OPEN DATA: 
sprintf(string, "Cannot open data file ... ¥n"); 
break; 

case DATA ERROR: sprュntf(string, "Error in data file ... ¥n"); 
break; 
sprintf (string, "WARNING: error occured! ¥n"); default: 

｝ 

AVSmessage(file_version, AVS_Fatal, AVSmodule,"tree", NULL, "%s¥n", string); 
return(status); 

/* end of error_message */ 

/*****************************************************************************/ 
allocate face(face _p) 
face_t *face_p; 

inti; 

(*face_p) .total= CM_allocate_heap_"f:ield(FACE_LEN); 
for( 1 = 0; 1 < DIMENSION; ュ＋＋）
(*face_p) .normal_vector [i] = 
CM SUBFIELD((*face_p) .total, i*FLEN) ; 

(*facey) .sign_bit = 
CM SUBFIELD ((*face_p) .total, i*FLEN) ; 
(*face_p) . face_bit = 
CM_SUBFIELD(・(*face_p) .total, i*FLEN + 1) ; 

/* of allocate_face () * / 

/*****************************************************************************/ 
allocate object(object_p) 
object_t *object_p; 

｛ 
int i, j; 
unsigned offset; 

(*object_p) . total = CM allocate_heap_field (OBJECT_LEN) ; 
CM_u_move_zero_always~ 五 ((*object_p).total, OBJECT_LEN) ; 
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offset= 0; 
for (・ ュ=0; J. < NB FACES・, J..十＋）｛
(*object_p) . face[i]. total = CM SUBFIELD ((*object_p) . total, offset) ; 
for (j = 0; j < DエMENSエON; j++) 
(*object_p) .face[i] .normal_vector[j] = 
CM SUBFIELD ((*object_p) . face [i]. total, j*FLEN) ; 

(*object_p) .face[i] .sign bit= 
CM SUBFIELD ((*object玉） .face[i] .total, j*FLEN); 
(*ob和ect_p).face[i] .face bit= . 
CM_SUBFエELD((*object玉） .face[i].total, j*FLEN + 1); 
offset+= j*FLEN + 2; 

/* of allocate_object () */ 

/*****************************************************************************/ 
allocate,spli~_object(object_p) 
split_obJect_t *object_p; 

int J., j; 
unsigned offset; 

(*object_p) .total= CM_allocate_heap_field(SPLエT_ OBJECT _LEN) ; 
offset= 0; 
for( l. = 0; l. < FACES PER NODE; ュ＋＋ ）｛ 
(*object_p) .face[i] .total= CM SUBFIELD((*object_p) .total, offset) ; 
for (J = 0; j < DエMENSION; j++) 
(*object_p) .face[i) .normal_vector[j] = 
CM SUBFIELD ((*object_p) . face [i]. total, j*FLEN) ; 

(*objeでt_p).face[i] .sign bit= 
CM SUBFIELD ((*object玉） .face[i] .total, j*FLEN); 
(*ob予ect_p).face[i] .face bit= 
CM_SUBFIELD ((*object玉） .face[i].total, j*FLEN + 1); 
offset+= j*FLEN + 2; 

/* of allocai:e_split_object () */ 

/*****************************************************************************/ 
init CM fields (VPR) 
unsigned VPR; 

inti, j, offset; 
unsigned georn_dirn_lD; 

CM_axis_descriptor_t tree_georn,axes[ 2 ]; 
CM_axis_descriptor_t axisO, axisl; 

printf("¥nAllocating virtual processor set and CM memory ... ");fflush(stdout); 

list = CM_physical_vp_set (); 
CM_set_vp_set(list); 
allocate object(&object list); 

axisO = (CM_axis_descriptor_t)malloc(sizeof(struct CM_axis_descriptor)); 
axisl = (CM_axis_descriptor_t)malloc(sizeof(struct CM_axis_descriptor)); 
bzero(axisO, sizeof(struct CM_axis_descriptor)); 
bzero(axisl, sizeof(struct CM_axis_descriptor)); 
tree_size = VPR * CM_physical_processors_limit / POWER_2_DIMENSION; 
axisO->length = tree_size; 
axisl->length = POWER_2_DIMENSION; 
axisO->weight = 1; 
axisl->weight = 1; 
axisO->ordering = CM_news_order; 
axisl->ordering = CM_news_order; 

tree geom axes[ 0 ] = axisO; 
tree_geom_axes[ 1] = axisl; 
tree_geom = CM_create_detailed_geometry(tree_geom_axes, 2); 

geom_dim_lD = CM_geometry_total_processors(tree_geom); 
geometry_lD = CM_create_geometry(&geom_dim_lD, 1); 

tree_grid = CM_allocate_vp_set(tree_geom); 
CM set vp set(tree grid); 

鼠
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node.total 
node.level mask 
node.visib了lity_count
node.hit count 

・一node.children 
node.cube.total 

CM allocate stack field(NODE_LEN 
CM SUBFIELD(node.total, 0); 
c~ ニSUBFエELD(node.levelmask, LEVEL_NB_MAX); 
CM SUBFIELD(node.visibility_count, COUNTER LEN); 
CM SUBFIELD(node;hit count, COUNTER LEN); 
CM_SUBFIELD(node.children, COORD_LE討）；

for (i  = 0・' , 1 < DIMENSION; 1十＋）
node.cube.origin[i] = CM SUBFIELD( ..,.. 
for ( i = O; i く DIMENSION; l. 十＋）
node.cube.size[i] = CM SUBFエELD( 

node.cube.total, 

node.cube.total, 

allocate_split_object( 
allocate_split_object( 

&object 
&visual .,., 

,1,
＇．'’J 

allocate face(&working face 

/* allocate 4 bits for Hit/Imply computation 
工mplyBitobject= CM_allocate_stack_field(1 -. HitBit obJect = CM allocate stack field(1 
'- - -ImplyB1t visual= CM allocate stack field(1 
' - - -HitBit vュsual = CM allocate stack field(1 

) ; 

/* allocate 
temp 
temp floatO 
temp floatl 
temp bitO 
temp bitl 
temp bit2 
temp bit3 
temp_bit4 

coord, 

child, 

/* end of init CM fields 

｛ 
int output_fd, ok; 
fe node t *node list; 
unsigned *u buffer; 
float *f buffer; 
．一int i, J, k; 

unsigned geom dim 1D; 
CM geometry id t geometry_lD; 
node t node bis; .- -
unsigned nb_nodes; 
unsigned len; 
CM field id t address, index; 

＊／ 

/*axis*/ 

/* axis ＊／ 

/．,．,．,．, 

*‘,・ヽ
9
:

＼'‘,
temporary f;i,eld */ 
= CM allocate stack field(SPLIT_OBJECT_LEN); 
= CM SUBFIELD(temp, 0); 
= CM―SUBFIELD(temp, FLEN); 
= CM―SUBFIELD(temp, 2*FLEN); 
= CM―SUBFエELD(temp, 2*FLEN + 1 
= CM―SUBFエELD(temp, 2*FLEN + 2 
= CM―SUBFIELD(temp, 2*FLEN + 3 
= CM二SUBFエELD(temp, 2*FLEN + 4 

0, 

1, 

.,.,．,．, 

ヽ

coord = CM allocate stack field COORD LEN ; （ ） 
CM set context(); 
CM my news coordinate lL( 

child = CM allocate stack field(DIMENSION 
CM set context(); 
CM my news coordinate lL( 

) ; 

i*FLEN 

(3+i) *FLEN 

COORD LEN 

DIMENSエON

) ; 

) ; 

) ; 

/* allocate the info field and its subfields. This 
/* used when writing the tree into a file*/ 
tree info.total= CM_allocate_heap_field(INFO_LEN); 
一・tree info.hit count= CM_SUBFIELD(tree_info.total, 0); -. . . 

tree 1.nfo.v1.s1.bility count= CM SUBFIELD(tree info.total, COUNTER LEN); 
一・tree info.children= CM SUBFエELD(treeinfo.total, 2*COUNTER LEN); 

field is only*/ 

printf("done.¥n¥nVP ratio= %u¥nM血qryper VPc = %u bits. ¥n¥n", 
VPR, CM_physical_memory_limit/VPR);fflush(stdout); 

) ; 

，
 

., 
,1, 

17:17:00 

/*****************************************************************************/ 
write fe tree(filename) 
char *filename; 

/* create 1D geometry*/ 
geom_dim_lD = CM_geometry_total_processors(tree_geom); 
geometry_lD = CM_create_geometry(&geom_dim_lD, 1); 

釘
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/* switch to 1D geometry*/ 
CM_set_vp_set_geometry(tree_grid, geometry_lD); 

/* allocate node bis* 
node bis.total= CM allocate stack field(2*DエMENSION*FLEN+ 2*COUNTER LEN); 
j =万；
for(i = O; i < DエMENSION; i++, j++) 
node bis.cube.origin[ i] = CM SUBFIELD(node_bis.total, j*FLEN); 

，J. < DIMENSION・
一

for (J. = 0 ・,  1十+, J++) 
node bis.cube.size[ i] = CM SUBFエELD(nodebis.total, j*FLEN); 
マー

node bis.hit count= CM SUBFIELD(node bis.total, j*FLEN); -. node bis.visibility count= CM SUBFIELD(node bis.total, j*FLEN+COUNTER LEN); 

CM set context(); 
CM u ne zero lL(node.level mask, LEVEL NB MAX); 
CM logand context with test(); 
CM u eq_zero lL(node.children, COORD LEN); 
CM logand context.with test(); 
CM u ne zero lL(node.hュtcount, COUNTER LEN); 
CM logand context with test ; 

nb_nodes = CM_global_count_context(); 

node list= (fe node t *)calloc(nb nodes, sizeof(fe node t)); 

len = CM geometry send address length(geometry 1D); 
・一address= CM allocate stack fュeld(len); 

index= CM allocate stack field(len ; 

CM_enumerate_lL(index, /*axis*/ 0, len, 
C尺~upward, CM_exclusive, CM_none, CM no field); 

CM make news coordinate lL(geometry 1D, address, /* axis *I 0, index, len); 

CM deallocate stack through(index); 

CM_send_lL(node bis.cube.origin[O], address, node.cube.origin[O], 
3*F逗N, CM no field); 

f buffer= (float *)calloc(nb nodes, sizeof(float)); 
for( l. = 0 ；ュ<DエMENSION; 1十＋）｛
get 1D f array from CM(f buffer, node bis.cube.origin[ i ], nb_nodes); 

ー，
for(j = 0; j < nb nodes; J++) 
(* (node_list+j))哀origin[i] = *(f_buffer+j); 

｝ 
cfree(f_buffer); 

CM_send_lL(node bis.cube.size[O], address, node.cube.size[O], 
3*F逗N, CM no field); 

f buffer= (float *)calloc(nb nodes, sizeof(float)); 
for(i = O・ ，ュ<DIMENSION; ュ＋＋）｛
get 1D f array from CM(f buffer, node bis.cube.size[ i ], nb nodes); - -- - - -, 
for(j = 0; j < nb nodes; J++) 
(*(node_list+j))-:size[i] = *(f_buffer+j); 

｝ 
cfree(f_buffer); 

CM send lL(node bis.hit count, address, node.hit count, 
COUNTER LEN, CM no field); 

u buffer= (unsigned *)calloc(nb_nodes, sizeof(unsigned)); 
get 1D u array from CM(u buffer, node bis.hit count, nb nodes, COUNTER_LEN); 
for (j = 0; j < nb_nodes; ―j++) 
(*(node list+j)) .hit_count = *(u_buffer+j); 
cfree(u buffer); 

CM_send_lL(node_bis.visibility count, address, node.visibility_count, -. COUNTER LEN, CM no field) ; 
u buffer = (unsigned *) calloc (nb_nodes, sizeof・(unsigned)) ; 
get 1D u array from CM(u buffer, node bis.visibility count, nb nodes, COUNTER LEN); 

0, for (j =・J  < nb nodes; j++) 
(*(node list+j)) .visibility_count = *(u_buffer+j); 
cfree(u buffer); 

CM deallocate stack through(address); 

ム
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printf("¥nwriting %u nodes 
fflush(stdout); 

/* open the 
output_fd = 

image 
open( 

into front-end file'%s'... 

file on the front 
filename, O_CREAT 

end*/ 
IO WRONLY 

＂ ’
 

O_TRUNC, 

nb_nodes, 

0666 

filename ) ; 

) ; 

／＊ 

ok 
write the image onto disk*/ 
= write(output fd, node list, nb_nodes*sizeof( fe node t ) ; 

close( 

cfree( 

output_fd) ; 

node list ) ; 

if(ok < 0) perror(filename); 
else printf("done.¥n");fflush(stdout); 

CM_deallocate_stack_through( node bis.total ) ; 

/*switchback to original geometry*/ 
CM_set_vp_set_geometry(tree_grid, tree_geom); 
CM_deallocate_geometry(geometry_lD); 

/* of write_fe_tree () ＊／ 

/*****************************************************************************/ 
get 1D f array from CM(fe array, source, size ） 
float *fe array; 

"T" 
CM・field id t source; 
int size; 

t
t
t
 

n
n
n
 

・ュ・ユ・ユ

,
’
,
 fe_offset; 
cm_start, cm_end; 
cm_axis, fe_dim; 

fe offset= 0; 
cm start= 0; 
cm_end = size; 
cm axis= 0; 
fe dim= size; 

CM f read from news array lL(fe array, &fe offset, &cm start, -. -
&cm end, &cm axis, source, FLENS 
/* rankさ/1, &fe_dim, CM_float_single ) ; 

} /* of get 1D f array from CM() * / 
／ *****************************************************************************/ 
get_lD_u_array_from_CM(fe_array, source, size, length) 
unsigned *fe_array; 
CM field id t source; 
ュntsize; 
un~igned int length; 

｛ 
int fe offset; 
int.cm start, cm end; 
int cm axis, fe dim; 

fe offset= 0; 
cm start = 0; 
cm_end = size; 
cm axis= 0; 
fe dim= size; 

CM u read from news array lL(fe array, &fe offset, &cm start, 
- - ―'  &cm_end, &cm axis, source, length, 
/*rank*/ (int) 1, &fe_dim, CM_32_bit ., 

,1, 

/* of get_lD_u_array_from_CM () ＊／ 

/***************************************************************************** ／ 
save tree(filename, field) 
char *filename; 
CM field id t field; 

ぷ？
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int output_fd; 
int ok; 

CM set vp set (tree grid) ; 
output_fd = CMFS_open(filename, 

CMFS O CREAT I CMFS O WRONLY I CMFS O TRUNC, 0666); 

printf("¥nwriting DataVault file'%s'... ", filename);fflush(stdout); 

ok = CMFS write file always(output_fd, field, エNFO_LEN); 
CMFS close(output_fd ) ; 

if(ok < 0)  CMFS_perror(filename); 
else printf("done.¥n");fflush(stdout); 

/* of save tree* ／ 

／＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊／ 

initialize(叩r_string, space.cube, origin_x, origin立, origin_z, 
size x, size_y, size_z, mask) 

char *vpr string; 
fe cube t space cube; 
float 

一，
origin x, origin_y、originz, size x, size立, size_z; 

int *mask; 

int VPR; 

/* make VPR param invisible since the user should not modify it*/ 
AVSparameter_visible(VPR_PARAM, AVS_INVISエBLE);

/* initialize the (global) space_cube structure for future use*/ 
space cube;origin[ 0]  = origin x; 
space cube.origin[ 1 ] = origin立；
space cube.origin[ 2]  = origin z; 
space cube.size [ 0 ] = size x; 
space cube.size[ 1]  = size・ 

[ 2 ] 
'_y,  

space cube.size = size z; 

printf("¥nWarm booting the CM ... "); fflush(stdout); 
CM init (); 
-;-
printf(" done.¥n");fflush(stdout); 

CM_set_safety_mode (SAFETY_MODE) ; 

/* allocate vp-set and CM memory fields*/ 
sscanf(vpr_string, "VP ratio %d", &VPR); 
init CM fields(VPR); 

/* initialize the tree, ie create root*/ 
make_tree(space_cube); 

/* nothing to update yet! */ 
*mask= 0; 

INITエALエZED=YES; 
/* of initialize() */ 

/******************************************************************************/ 
static 
tree compute( data input, dv tree output, fe tree output, 

--;- - --;- - -
orュgin_x_output, origュn_y_output, origin_z_output, 
size_x_~utput, size> ~output, size_z_output, 
vpr strュng, tree depth, 

一・t7西~filename, wrュte_f,e, done, clear, origin_x, origin_y, origin_z, 
sュze_x, size_y, size_z) 

char *data_input; 
char **dv_tree_output, **fe_tree_output; 
float **origin_x_output, **origin_y_output,. **origin_z_output; 
float **size x output, **size立_output, **size_z_output; 

一・一char *vpr_strュng;
int tree_depth; 
char *tree filename; 

ャ
boolean wrュte_fe, done, clear; 

も
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float *origin_x, *origin_y, *origin_z; 
float *size_x, *size立, *size_z; 

int i, j, k; 
unsigned update level_mask; .— unsigned nb obJects; 
char data filename header[ MISC BUFFER SIZE]; 
char fe filename[豆ISCBUFFER SIZE]; 
char dv filename[ MISC BUFFERSエZE]; 
fe cube t space cube; 
Status t STATUS= NO ERROR; 

if (clear) { 
INITIALIZED= NO; 
/* reset parameter*/ 
AVSmodifyyarameter(CLEAR TREE PARAM, AVS VALUE, NO, NULL, NULL); 

if (! エNITIALIZED I I 
AVSparameter_changed (ORIGIN_X_PARAM) 11 
AVSparameter_changed (ORIGIN Y PARAM) I I 
AVSparameter_changed(ORIGIN―Z-PARAM) 11 
AVSparameter_changed(SエZE_X二PARAM) 11 
AVSparameter_changed(SIZE_Y_PARAM) 11 
AVSparameter changed(SIZE Z PARAM) 11 
AVSparameter changed(TREE DEPTH PARAM) 11 
AVSparameter changed(VPR_PARAM)) 
initialize(vp元string, space cube, 

*orュgin_x, *origi元_y, *origin_z, 
*size_x, *size_y, *size_z, &update_level_Jitask); 

if(AVSinput changed(DATA_INPUT, 0) I I 
AVSparameter changed(ORエGINX PARAM) I I 
AVSparameter二changed(ORIGエN二Y二PARAM) 11 
AVSparameter_changed(ORIGエN Z PARAM) 11 
AVSparameter_changed(SIZE X―PARAM) 11 
AVSparameter_changed(SエZE―Y―PARAM) 11 
AVSparameter_changed( SIZE二定PARAM) 11 
AVSparameter_changed (TREE_DEPTH_PARAM) I I 
AVSparameter_changed(VPR_PARAM)) { 

CM set vp set (list) ; 

strncpy(data_filename_header, data input, strlen(DV_PATH)); 
data filename header[ strlen(DV_PA西H)] ='¥0'; 
if (百treql(d五tafilename header, DV_PATH)) 
/* read from a―DataVault file*/ 
STATUS= read_from_dv(data_input, object_list, OBJECT_LEN, &nb_objects); 
else 
/* read from a standard Unix file*/ 
STATUS= read_from_fe(data_input, object_list, &nb_objects); 

if (error message (STATUS) != NO ERROR) { 
AVSmark―output unchanged(DV T蒔 EOUTPUT) ; 
AVSmark_output_unchanged(FE_TREE_OUTPUT); 
AVSmark_output_unchanged(ORエGエN_X_OUTPUT); 
AVSmark_output_unchanged(ORIGIN_Y_OUTPUT); 
AVSmark_output_unchanged(ORIGIN_Z_OUTPUT); 
AVSmark_output_unchanged(SIZE_X_OUTPUT); 
AVSmark_output_unchanged(SIZE_Y_OUTPUT); 
AVSmark_output_unchanged(SIZE_Z-'-OUTPUT); 
return(0); 

printf("number of objects (including_visual field): %u¥n", nb_objects);£flush(stdo 

if(nb objects== 1) { /* when there are no objects besides the visual field*/ 
nb objects= 2; /* create an artificial object*/ 
CM二f_write_to_processor(/*index*/1, object list.face[ 0 J .normal_vector[ O ], 

PLUS INFINITY, FLENS); 
CM_f_write_to_processor(/*工ndex*/ 1, object_list.face[ 0 J .normal_vector[ 1 ], 

0.0, FLENS); 
CM_f_write_to_processor(/*index*/ 1, object_list.face[ 0 J .normal_vector[ 2 ], 

祁―
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0.0, FLENS); 
CM_u_write_to_processor(/*index*/ 1, object_list.face[ 0] .sign_bit, 1, 1); 
CM_u_write_to_processor(/*index*/ 1, object_list.face[ 0] .face_bit, 1, 1); 

CM set vp set(tree grid); 

/* broadcast visual field contained at index Oto all processors*/ 
object_index = O; 
broadcast_object(visual, object_index, /*level*/ 1); 

for(object_index = 1; object index< nb objects; object index++) { 
broadcast_object(object, object_index-; /*level*/ 1), -. 
STATUS= process object(update level mask, tree_depth); 
update level mask<<= 1; /* sh了ft1 bit to the left*/ 

update_level_mask += 1; 

if (done) 

/* now, empty the pipeline as long as necessary*/ 
while((STATUS== NO_ERROR) && (update_level_mask % LEVEL_MAX_MASK)) { 

/* process the same object at the root of the tree so that all objects 
still in the tree can move down and the counters be updated*/ 
STATUS = process_object'(update_level_mask, tree_depth) ; 

update level mask<<= l; /* shift 1 bit to the left* ／ 

printf(" -> emptying the pipeline¥n");fflush(stdout); 

if ((STATUS == NO_ERROR)) 
STATUS= process_object(update_level_mask, tree_depth); 

/* write resulting tree into file either on front-end or DataVault, */ 
/* or both if required*/ 
if ((STATUS == NO_ERROR)) { 
if (write_fe) { 
sprintf (fe filename, "%s%s", FE_PATH, tree __ filename) ; 
write_fe_tr函e(fe_filename);

/* set module output*/ 
sprintf(fe filename, "%s", tree_filename); 
*fe_tree_output = fe_filename; 
｝ 
else 
AVSmark_output_unchanged(FE_TREE_OUTPUT); 

/* now write DV tree*/ 
CM set context(); 
CM u move lL(tree info.hit count, node.hit count, COUNTER LEN); -- - -. CM_u_move_lL(tree_7nfo.visTbility_count, node.visibility count, COUNTER_LEN); 
CM u move lL(tree info.children, node.children, COORD LEN); 
sprintf(dv filename, "%s%s", DV_PATH, tree_filename); 
save_tree(百v_filename, tree_info.total); 

/* set module output*/ 
*dv tree output= dv filename; 

CM set context(); 
printfでLastchildren pointer: %u.¥n", 

CM global u max lL(node.children, COORD LEN));fflush(stdout); 

/* reset parameter*/ 
AVSmodify_parameter(DONE_PARAM, AVS_VALUE, NO, NULL, NULL); 

} / * if (done) . . . * / 
else { 

裟：
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AVSmark_output_unchanged(FE TREE OUTPUT); 
AVSmark_output_unchanged(DV二TREE二OUTPUT); 
AVSmark_output_unchanged(ORIGIN_X_OUTPUT); 
AVSmark_output_unchanged(ORIGIN Y OUTPUT); 
AVSmark output unchanged(ORIGIN Z OUTPUT); 
AVSmark_output_unchanged(SIZE_X_OUTPUT); . 
AVSmark output unchanged(SIZE_Y_OUTPUT); 
AVSmark output unchanged(SIZE_Z_OUTPUT); 

I
 

I
 

：
 

/* print error message if appropriate */ 
if (error_message(STATUS) != NO ERROR) { 
AVSmark output unchanged(DV T症泣 OUTPUT);
AVSmark output unchanged(FE二TREE二OUTPUT);
AVSmark output unchanged(ORIGエN_X_OUTPUT); 
AVSmark output unchanged(ORIGIN_Y_OUTPUT); 
AVSmark output unchanged(ORIGエNZOUTPUT); 
AVSmark_output_unchanged(SIZE_X二o百TPUT);
AVSmark_output_unchanged(SIZE Y OUTPUT); 
AVSmark_output_unchanged(SIZE二z二OUTPUT);
return (0) ; 
｝ 
fflush(stdout); fflush(stderr); 

*origin_x_output = origin x; 
’― *origin立 _output=origュn_y;

*origin_z_output = origin_z; 
*size x output= size x; 
*size立 _output=size_y; 
*size z output= size z; 

/* indicate success*/ 
return(l); 

/* end of compute() */ 

/******************************************************************************/ 
static 
『ree_init() 
LEVEL MAX MASK = power (2, LEVEL _NB MAX) ; 

I 
a_processor[ 1] = O; 
a_processor[ 2] = 1; 

/* indicate success*/ 
return(l); 
} /* of init () */ 

/* these are obvious values in a_processor */ 

I 

II 
＇ 

I 
/******************************************************************************/ 
static 
tree_destroy () 
｛ 
ff lush (stdout) ; ff lush (stderr) ; 

/* indicate success*/ 
return (1); 
/* of destroy() */ 
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