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ABSTRACT

This research presented an algorithm to improve capability of a Quick-
Response (QR) code tag decoder in the following conditions: uniform low light
condition, scaling invariant, rotation invariant, and multiple tag decoding. Decoding
with an ordinary QR code decoder, with multiple QR code decoding could be a
problem. Some of QR code tags could be missed during scanning. Moreover,
decoding multiple scales of QR code tags could be uncomfortable work, because the
image acquisition device needs to be adjusted properly. This proposed algorithm
could help users work much more efficiently. Image filtering and enhancement were
used for denoising and enhancing of low quality images of QR code tags. This
research used a Wiener filter as an image denoiser. Low quality images would be
enhanced by an arithmetic operation technique. Results of the proposed algorithm
were compared with Quick Mark, which was used as a reference program. Each tag
condition was tested for 100 times, thus could be regarded as a reliant result, and was
judged by results for correctness in decoding of the QR code tags. By using the
proposed algorithm, multiple QR code tags with a uniform low quality image, and

decoding in a low light condition, were more accurate.

KEY WORDS: IMAGE PROCESSING/ QR CODE/ LOW QUALITY IMAGE

101 pages




Fac. of Grad. Studies, Mahidol Univ. Thesis / v

[l
ana AaA

msasvdusia QR Tudheswauns 2 §a Nllganine
QR CODE DETECTION IN LOW QUALITY 2D BARCODE TAG

o aS

WAVTWA 35185 U 5036636 EGTUM
M. (A Tu1agMsIANIITLULATAUNA)

{ a a 4 Y v @ % a a
ﬂm%ﬂiiMﬂ1iﬁlﬁﬂHTJ%ﬂ1uW‘uﬁ: WIVY YUYINT, D.Sc., RATHY LUATWAI1DIUY, Ph.D., 3153103

ATV, Ph.D.

UNAAYD
ae o Ag o Y v
Qm:]i]ﬂauumﬂumi‘wmmmmmmmﬂlumﬂ%ﬂam web camera $173N LAY

1 Y o J an a . 9 1 Y 1
g1uthesyiaune 2 U@ ¥Ha Quick-Response code (QR code) Tuanziiadouaies laun ns

=

91U QR code NMyulUDIMAII) MIDIM QR code NUUUIANINY N1391U QR code NI

o ~ 1 Y A Y a o o ,j’

wanee sHa luniann 1agmse1u QR code Tuanzuadonninasios TasauIseniuil

veidu ) ludumsdSudssnmunimuesnmoiei 1dn1nndes web camera Tagld Wiener filter

9
1Az  Arithmetic Operation 919UULINAN]UAT19MT QR code o'l Tawazsimsg
a { Y] { [ X I { A

Usziiunanasredvlagndounounumsldldsunsy Quick Mark Fuilulisunsundionldy

Ausgraunsviaralumsléndeod web camera 959990 QR code
v Y Y
pan 189nanItenliuil wnun anuasnlumsngiaty QR code WuR

Y
ANUYNADI U INTY

101 %I




