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Abstract: A novel filter, circular harmonic synthetic filter, is presented to overcome the
sensitivity of conventional matched spatial filter to geometrical dsitortions of the input
object. The computer simulation and optical correlation experiments were made for the
synthetic filter, and the results showed that the synthetic circular harmonic filter has
stronger recognition capability for triple invariant optical patterns.
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Fig. 1 Test procedure flow chart

1—Standard target input; 2—Ccordinate conversion; 3—DXxtracting eircular

harmonic components; 4 —Constituting the training set functions; 5—Calculating

central correlation value; 6—Hstablishing correlation matrix; T—Calculating

the weighting coefficients; 8—Construction of impulse response of the filter; 9—

Oonjugate; 10—OGH writer; 11—Input targetimges; 12—Correlation output;

183—Calculating S/N and ng
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Fig. 2 Standard target input
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Fig. 3 Zsro—order circular harmonic synthetic filter,

(a) input image; (b) three-dimensional plot of correlation output
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Fig. 4 Four-order circuiar harmonic Fig. 5 Intensity of the correlation peak vs
synthetic filter’s correlation output the scale change for the zero—order filter

100% MYEBRDIR, # 1AHTHRAHHH SNR Al o HHER, XFHEOMBARG S
H AR 4 BORBEH 512 1.8:1.0 f11.8:1.0, RJiI iy #fy  SNREF 0z AR,

B Tt
SN R = o755 W 0
{176, »y*w(a, v)|%awdy
Na="m — (8)

({17, ) 172may
Rl £z, y) RN FARE B Ao, ) R BRI B, m RAT RS RAOAT AR, 7



8 1 AEESSRESIASERTRZER AL 619

AR5 H N ROUREME 1,
E, ARSI IEY T Bl 456 18 B a1 I8 0T R 21T .

Table 1 Signal/noise and energy '

efficiency for zero—order and
%’ l'&-—/‘JW\ four—order filters
L)
E

0.5 Input target 3 4 b 6
Zaro-order SNR | 8.23 |10.88{15.28|12.81| 8.45
| 1

3‘.5 1:0 lfs 2.0 2.5 i ne(%) | 10.1| 9.9 | 8.2 | 9.6 [10.3
scale range Four- | SNR | 9.66 |12.43|13.43|12.63(11.63

order
Fig. 6 Intensity of the correlation peak filter | ng(%) | 8.8 | 8.6 |14.1 |10.6 | 8.7

vs the scale change for the
four—order filter
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* Fig. 7 Correlation output of the optical Fig. 8 Correlation output of the optical
recognition system for the zero-order filter recognition system for the four—order filter
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