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Automatic measurement of triangle orientation discrimination threshold
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Abstract; In order to reduce the impact of subjective factors on the triangle target orientation discrimi-
nation rate in Triangle Orientation Discrimination Threshold (TOD) measurement for the opto-elec-
tronic imaging system, and to effectively improve the measurement efficiency., an automatic machine
vision method for replacement of artificial discrimination was proposed, and a TOD automatic discrim-
ination modal was established based on correlation matching. In this mode, the MTF in human visual
system was taken as the base for the treatment of target image transmission attenuation. The auto-
matic triangle orientation was discriminated by calculating the relevancy between target image and
template with the correlation calculation-based template matching method. In addition, a triangle tar-
get template was established based on the standard TOD model measurement for comparison of the ac-
curacy between the artificial discrimination and the automatic mechanical discrimination. Finally, a
systematic TOD curve was plotted in accordance with the fitting results of the Weibull visual and psy-
chological measurement function. It indicates that compared with artificial discrimination, the average
accuracy deviation for mechanical triangle target orientation discrimination is 0. 9% , which means the

curves for discrimination threshold through artificial discrimination and mechanical discrimination are in good
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agreement and can be applied to the TOD curve measurement for opto-electronic imaging system.

Key words: opto-electronic imaging system; triangle orientation threshold discrimination; automatic

measurement; Human Visual System(HVS)
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SR A L = AT T ) R R S 239

5 10 ]
. Li— L ,
c=Ltr—Ls 1009, D)
Ly
4
s— Y3, 2
2
Sk :is, (3)

A Ly Ly a5 BbR G S5 B Lo =P
PRI K,

TOD il a2 72, M H Z RGE G RS
WLZE 26 72 A o 76 AH [R]HE AR ROS) T I8 38 X6 b BE R
/1N [ s O 5% 28 0K U ) DR B A 4 1) 5 5 1 ) DT 7 O
B, A (4B Weibull 26504804 15 ) 41 7]
SEBR RS X b BE 55 0 DR IE B R i e Rl 4k

Pup () = (1—) —(1—y—8 « 277,
D
A . 0 48 78 H W iE A B N A LR, y i o5E
PR BT AS  B bR B IE 50 A, o R AR
1) 5 B T, B R TR BRI AR

3 35 LA AT DA A 2 SRR (R 5 R 5 1R ) 1 A
FINKRNE 3 iR, o 7 XN — 8 AR R
R T 75 Y6 H T IE A R A B AE X B

Size

v

00000000
R v XA D R R I I
99009
Q090 0e o o o
@O0 00 0 0 o o
......0-
......oo
v ......o-

F 2 TOD M40 Fr

Fig. 2 TOD test patterns arranged by size and contrast
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Tab. 2 Size, space and angular frequency of triangle targets
1D No. 1 No. 2 No. 3 No. 4 No. 5 No. 6 No. 7 No. 8
I/mm 5.3 4.51 3.83 3.25 2.77 2.35 2.0 1.7
S/mrad 3.49 2.97 2.52 2.14 1.82 1.55 1. 32 1.12
Sk/mrad™! 0. 287 0. 337 0. 397 0.467 0. 549 0. 645 0.758 0. 893
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