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(NTGST-Based Parallel Computer Vision Inspection for High
Resolution BLU)
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Abstract

A novel fast parallel NTGST is proposed for high resolution computer vision inspection of the BLUs in a LCD
production line. The conventional computation- intensive NTGST algorithm is modified and its C codes are optimized into
fast NTGST to be adapted to the SIMD parallel architecture. And then, the input inspection image is partitioned and

- allocated to each of the P processors in multi-threaded implementation, and the NTGST is executed on SIMD architecture
of N data items simultaneously in each thread. Thus, the proposed inspection system can achieve the speedup of O(NP).
Experiments using Dual-Pentium III processor with its MMX and extended MMX SIMD technology show that the
proposed parallel NTGST is about Sp=8 times faster than the conventional NTGST, which shows the scalability of the
proposed system implementation for the fast, high resolution computer vision inspection of the various sized BLUs in LCD

production lines.
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Setp NTGST Algorithm
for k=010 Nimax do
for /:=0to Nrex do
for nr= Noax to 0do
for 7= Nmax to Qdo
begin
S.1 2= A%yl
S.2 Pi=Hxs YL
S.3 find gx(*apply gradient operator*)
S.4 find gy
S.5 &= tmagnitude[gx7; (*look- up magnitude*)
S.6 thetg, = arctan(gy/gx);
S.7 theta, =arctan(gy,/gx,);
S.8 alpha; = arc!zr{y"—_y’—}
Yu= Ve
S.9 DWSW(I’]) = 1 “P IPJH
J 2* pi* signn 2% signm
(*DWF: Distance Weight Function®)
theta, + theta; theta — theta,
S. 10 PUF(, j)= Sil{i;ﬂ - al‘nllqjj*sir{—etqz——e—l}
(*PWF: Phase Weight Function*)
5.1 ¥ =% 7k
§.12 v =45, 5k
S.13 SC, )= DWE, i, J)* PG )*7,%7 5
(*SC: Symmetry Contribution*)
S. 14 p=Pt P
2
§.15 SM, (D= Y.SC j); (* SM: Symmetry Magnitude®)
(=0
end
ag 1. =Xt NTGST ¢22(&
Fig. 1. Sequential NTGST algorithm.
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20x20um2/pixel resolution.
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