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%, ERINERREZARNLZAN. NHATLAEH, SmEFNE B8 5 EE Ui 2628
AFE, IEA M0 R BAE PR R (8 2 B AL, A& NNRIES T8 5 688 M %
AR —,

SRR R, N B R E IR SRR R . BT U AR Y R X R RS,
Bl B &F R E S EA:

z:k=UWVT=UWUT (1-25)
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(x-m)' 3 (x~ ) =D"OW U D= (U0 )W (UD)=(DU)w ! (D'U)  a2»
A, D'RATHE: U RN, W D'U KHTHE, RIZTHENTEN o WD'O)' K5
I, BEwRK AR, BOZIEREX ALk LT E R w, HEREMETRE E, W RN A
LERE, I BRX ML ERTTEN Uw, WK (127) HER:
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2 2
-["1 a an] . . : .
0 0 o |
aq
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= L =) 2
=|:01W1l "2“’2l anwnl] .
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4% D% . ..p5%%
Wl w2 n
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a;4;
=Z— (1-28)
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i Wi
BATEEREE—MER, BRATIAMESF T ZEMEERRR, ERMNEE[™EL
FIRHEAE A wi, WIE R 5 EN:

‘ZJ - ﬁw, (1-29)
i=l



F1E ESRMHETS %S

T E4H 4T OpenCV HH ) UL #7430 B8 (KIURFS . FRIRERFAIR, OpenCV LI IER I
HH AR, ARANE VM7
CvNormalBayesClassifier 2 i) BRI\ ¥ 2 %1 -

CvNormalBayesClassifier::CvNormalBayesClassifier ()
{
var_count =
var_idx = 0;
cls labels
count = 0;
sum = 0;
productsum
avg = 0;
inv_eigen values = 0;
cov_rotate mats = 0;
c = 0;
default model name = "my nb";

var all = 0;

s

0;

0;

I

PR TERS DU 37 7 AR N BR -

bool CvNormalBayesClassifier::train( const CvMat* train data, const CvMat* responses,
const CvMat* _var idx, const CvMat* _sample idx, bool

update )
{

const float min variation = FLT EPSILON; 1 IBX—MRANGIE

bool result = false; // BELRE MR R

CvMat* responses = 0; //RFEER, DENE

const float** train data = 0; /1R EHEEREE

CvMat* _ cls_labels = 0; /[ FRFEAR N AE AR

CvMat* var idx = 0; /1 RFFAERBMER RS

CvMat* cov = 0; /1 RFFEN RO ZIER

CV_FUNCNAME ( "CvNormalBayesClassifier::train" );
__BEGIN_;

int cls, nsamples = 0, _var count = 0, _var all = 0, nclasses = 0;
int s, ¢1, ©2;
const int* responses_data; //fEEmNE
//*Bf cvPrepareTrainData ¥, BHEAHWMASE train data 1 responses BEIEH, ASH
B var_idx fl_sample idx SHHEZEGMNEERLIE train data, BB sample idx FEFAXAHI
N4 responses, nsamples A E|M train data PHARALE, var count A train data PHAEEEH
|, var all A train data PEMFENZENFHENEE, cls labels AUR{EE S EFREHBRGE
B, var idx AHS¥ var idx M _var all hRBNEMEARNETAMEILER*//
CV_CALL( cvPrepareTrainData( 0,
_train data, CV_ROW _SAMPLE, _responses, CV_VAR CATEGORICAL,
_var idx, _sample idx, false, &train_data,
&nsamples, & var count, & var all, &responses,
& cls labels, & var_idx ));

if (lupdate ) [/ REFESE, BB AR ERTR L WM 8
{

const size t mat_size = sizeof (CvMat¥*);

size_t data_size;

clear();

var idx = _ var idx; / I RERAGAE PR B BE

cls_labels = _ cls labels; / /8 B 89 5 AR S AE R
__var_idx = _ cls_labels = 0; /BB

var_count = _var count; /1 BRIEMYISHEA B 2 R e o
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var_all = _var all; [/ EBERNERE

nclasses = cls labels->cols; /IREHEOEE, B K
data_size = nclasses*6*mat_size; /X BHEBHEBORFEDE RN

CV_CALL( count = (CvMat**)cvAlloc( data size )); // 5B [E)
memset ( count, 0, data size ); //ER
/ /X FEHZEE

//count KB NHENEEEE, NETE N
//sum FRFEPHESHSEREENF, B (1-21) BFFHS

sum = count + nclasses;

//productsum TR (1-24 ) hHE—IY

productsum = sum + nclasses;

//avg ForifEmE, B (1-21)

avg = productsum + nclasses;

//inv_eigen values RFEMHXNNHEEMHY NIHEE, REFENRSTENEE, PR
(1-28) P8I 1/ws

inv_eigen values= avg + nclasses;

//cov_rotate mats RAEFNHENMHEEBENFTEOREENER, IR (1-25) h@y U
cov_rotate mats = inv_eigen values + nclasses;

//BURSERE ¢, FRFRR (1-20 ) hth In (181
CV_CALL( ¢ = cvCreateMat( 1, nclasses, CV_64FCl ));

//BEFRAES%, SR LD 6 MEK, HER

for( cls = 0; cls < nclasses; cls++ )

{
// count $BPEESA/NA Kxn

CV_CALL (count [¢cls] = cvCreateMat( 1, var_count, CV_32SCl1l ));

// sum $BFEHK/INA Kxn

CV_CALL (sum[cls] = cvCreateMat( 1, var_count, CV_64FCl ));

// productsumERERIA/NA Kxnxn

CV_CALL (productsum([cls] = cvCreateMat ( var_count, var count, CV_64FCl ));
// avg FEERAKRINA Kxn

CV_CALL (avg[cls] = cvCreateMat( 1, var_count, CV_64FC1 ));
// inv_eigen values $EREHK/INA Kxn

CV_CALL (inv_eigen values([cls] = cvCreateMat( 1, var_count, CV_64FCl ));

// cov_rotate mats ZERERYK/NA Kxnxn

CV_CALL(cov_rotate mats[cls] = cvCreateMat( var count, var count, CV_64FCl ));
CV_CALL (cvZero( count(cls] ));

CV_CALL (cvZero( sum[cls] ));

CV_CALL (cvZero( productsum[cls] ));

CV_CALL (cvZero( avg[cls] ));

CV_CALL (cvZero( inv_eigen_values[cls] ));

CV_CALL(cvZero( cov_rotate mats(cls] ));

else //EEEN NS KEORR L, FF ISR

// check that the new training data has the same dimensionality etc.

if ( _var_count != var count || _var all != var all || !((!_var_idx && !var idx) ||
(_var_idx && var_idx && cvNorm( var idx,var idx,CV_C) < DBL_EPSILON)) )
CV_ERROR( CV_StsBadArg,
"The new training data is inconsistent with the original training data" );

if( cls_labels->cols != _ cls_labels->cols ||
cvNorm(cls labels, _ cls labels, CV_C) > DBL_EPSILON )
CV_ERROR( CV _StsNotImplemented,
"In the current implementation the new training data must have absolutely"
"the same set of class labels as used in the original training data” );

nclasses = cls_labels->cols;
}

responses data = responses->data.i; / /35 EYI SR A B g R AE 2B BE

/1818 cov $ERE, RFthHEL R
CV_CALL( cov = cvCreateMat( _var count, _var count, CV_64FCl ));

/* process train data (count, sum , productsum) */
//BAFRAOINGHEA, HER (1-21) 840705285, URR (1-24) PHE—ITHH

for( s = 0; s < nsamples; s++ )
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{

}

{

cls = responses_datal[s]; /1B GERL N E, B
//EX 3 NMERE count, sum 1 productsum 35§t

int* count data = count[cls]->data.i;

double* sum data = sum[cls]->data.db;

double* prod data = productsum[cls]->data.db;

const float* train vec = train datal[s]; / /BB Z)| Gt A ¥ dE
/ /BB B FE

for( ¢l = 0; cl < var count; cl++, prod data += _var count )

{
/1 BERZ SRR o1 MHEBIMERE, IR (1-21) PH x, "
double vall = train vec[cl];
sum_data[cl] += vall; //ER (1-21) PHSFEHS
count datal[cl]++; //AHER (1-21) PGS
[ATER (1-24 ) pBE—AE, BExe' " x', RERAMNIEFRXFRIERE, PrIXRITEZ
//FRFERE — B0, XEH for BT ENRZAEMNE EAEN
for( c2 = cl; c2 < _var _count; c2++ )
prod data[c2] += train vec[c2]*vall;

}

cvReleaseMat ( &responses ); / /B responses %
responses = 0;

/* calculate avg, covariance matrix, c */
//iggﬁﬁﬁﬂﬂﬂi{é, BisrkaER, i8R (1-21) f=X (1-23), AIEEERHAZER, URR (1-20)
//%H In (1 %x])

for( cls = 0; cls < nclasses; cls++ )

double det = 1; /TR T EHEREY . 0TI E

1 oyt Sy

CvMat* w = inv _eigen values[cls]; /1R FZEFERE | T | OAFAERE, B wi
//EX 3 N BFE count, avg F1 sum MIFE$

int* count_data = count[cls]->data.i;

double* avg data = avg[cls]->data.db;

double* suml = sum[cls]->data.db;

//productsum A8 pE R X FRAERE, BT 2T 8 T ZAEREA L A4, X BB cvCompleteSymm i,
/| EREAEONTRERE, L LANERENREFNEETH

cvCompleteSymm( productsum[cls], 0 );

/ /A P AR A IR

for( j = 0; j < _var_count; j++ )

{
int n = count data(j]; /I BEIHRIRNE j MFENEE, B N,
avg data[j] = n ? suml[3j] / n : 0.; //BEBER, AR (1-21)

}

/ /&t EHE MR M bk

count data = count[cls]->data.i;
avg data = avg([cls]->data.db;
suml = sum[cls]->data.db;

for( i = 0; i < var count; i++ ) / /3B F B HE
{
double* avg2 data = avg[cls]->data.db; / /{8 EmE
/1 EAEFHEM N ERRTOHEXER (1-24) PHTx,"
double* sum2 = sum[cls]->data.db;
/ /4818 productsum 46, BIZ (1-24) PHTx 7 %
double* prod data = productsum[cls]->data.db + i* var count;
double* cov_data = cov->data.db + i* var_ count; //3E A T ELEM
double slval = suml[i]: //RFR (1-24) PHITxe"
double avgl = avg data[i]; //3RR (1-24 ) By B9ET
[/ EEIEME i MFEREE, B (1-24) PHI N
int _count = count data[il;
//BPRT i NMHFAE, BPRTTET MAZEER (X (1-23)) NET A
foxr( G =alp 'y <= 1§ F¥+ )
{
double avg2 = avg2 datalj]; //FRFR (1-24 ) PH pig BIfELT
/R (1-24) ]
double cov_val = prod data[j] - avgl * sum2[j] - avg2 * slval + avgl *
avg2 * count;

/BRI AZE, B (1-23) PHTE



