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Classification of traffic sign using
modified synthetic HMT

Young-Kil Hyun®, Jong-Soo Yoon' and Yang-Hoi Doh™

ABSTRACT

A classification algorithm of traffic signs using a MSHMT (modified synthetic hit—miss transform)
is proposed for the autonomous road vehicles(ARV's). In the case of classification of traffic signs,
there are many kinds of signs with intraclass distortions and interclass similarities. The MSHMT
provides a good solution with the property of distortion invariant recognition of multiple objects in
noisy and cluttered scene. The proposed algorithm of traffic sign classification consists of the phase
of sign detection and the phase of symbol recognition. In the phase of sign detection. structuring
elements(SEs) are synthesized using only set theory to adapt to simple variations. In the phase of
symbol recognition, SEs are synthesized using set theory and SDF (synthetic discriminant function)
synthesis method to adapt to complex variations. Based on extensive simulations, it has been shown

that the proposed algorithm is efficient for the classification of traffic signs.
Key Words : Hit—miss transform, synthetic structuring element, traffic sign
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Fig. 1 Reference images and synthetic SEs for the detection of traffic signs using the multiple

intersection method

(a)

Fig. 2 The example of the HMT algorithm for the detection of a warning sign and a regulation sign

(a) Input image:; (b) HMT result;

regulation sign image
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(a) Speed limit sign; (b) warning sign; (c) regulation sign: (d)
synthetic hit SE; (e) synthetic miss SE.

(b)
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(c) (d)

extracted warning sign image; (d) extracted
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Fig. 3 Three groups of small and large

reference images:

(a) 30, 50, 60, 70 speed limit
sign symbols:

(b) +, 4, T, + shaped crossroad
sign symbols:

(c) left junction, right junction,
left curve, right curve sign
symbols.
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Fig. 4 Synthetic hit SEs and miss SEs of Fig.

3 using intersection method:

(a) 30, 50, 60, 70 speed limit sign
symbols;

(b) +, 4, T, + shaped crossroad
sign symbols;

(c) left junction, right junction, left
curve, right curve sign symbols.
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Fig. 5 Synthetic hit SEs and miss SEs of Fig. 3 using intersection and SDF method: (a) 30, 50
speed limit sign symbols: (b) 60, 70 speed limit sign symbols; (c) +, - shaped crossroad
sign symbols; (d) T, + shaped crossroad sign symbols; (e) left junction, right junction sign
symbols; (f) left curve, right curve sign symbols: (g) 30, 50, 60, 70 speed limit sign
symbols; (h) +, 4, T, + shaped crossroad sign symbols; (i) left junction, right junction,
left curve, right curve sign symbols.
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Fig. 7 The results of three stage HMT for the recognition of 30 speed limit sign symbol: (a) Input
image: (b) 1st stage HMT result; (¢) 2nd stage HMT result; (d) 3rd stage HMT result.

(a)

Fig. 8 The results of three stage HMT for the recognition of + shaped crossroad sign symbol: (a)
Input image; (b) 1st stage HMT result: (c) 2nd stage HMT result: (d) 3rd stage HMT
result.
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Fig. 9 The results of two stage HMT for the recognition of a right junction sign and a right curve
sigh symbol: (a) Input image; (b) lst stage HMT result; (c) 2nd stage HMT result; (d)

input image; (e) 1st stage HMT result; (f) 2nd stage HMT result.
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