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Specular Reflection Control Technology to Increase Glossiness of Images
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The emergence of next-generation displays for televisions including 4K ultra-high-definition (Ultra HD: 3,840 x 2,160 pixels) displays and self-
luminous displays using organic electroluminescent devices has enabled viewers to enjoy higher-resolution and higher-contrast contents than ever
before. Under these circumstances, image processing technologies realizing images with a high-quality texture are becoming essential to take advantage

of the features of these devices.

With this as a background, Toshiba has developed a specular reflection control technology to enhance the glossiness of objects in an image by
using a specular reflection image separated from the input image. This technology makes it possible to optimize the required image quality for next-
generation displays by incorporating our image processing technologies including a texture restoration technology.
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Outline of specular reflection control technology
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Relationships between noise and change in hue
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Distribution of changes in hue between two pixels and distribution of dif-
ferences in these distributions

(4) H2BZEHTDHF, & FEOXDESDENGICEO>TRENBE
DHBE, BOBEPHE,

40

E0ildi, L i DIMOBEERETH L, N DD
DITNEHETLHIET, JAXMb o7z ZOoDWFEN L &
L —BHTH MR RIHTE D P TIE, M

T3AT DAL DRERFERE A 2 RN XY FHT 5
S SR S ch }
f(G, UG) \/2_7'[0'(; eXp[ 20G2 (3)

G=diff (hip, hl'q) 72720 og= v 0[p2+aiq2

ZZT, dz'ff() i‘ow@*ﬁ@#%ﬁ&a‘éﬁéi&ﬂ%o
X3 (b, N Lo TH SN2 55 D 7 D
Z‘ﬁ“CZWJ oGl i%@’é*ﬁﬁ@Mﬁﬁmﬁﬁé{ﬁ#f&)éo ol

D5 A% G=0= 6 OFEPH (X3 (b)DHE T ) TS
HZEIZEY, MOADEN+SUNTH LR, Thbb
DOMHEA A — A TH L HERIHINTE D,

ZOFPETIE, Lo XY HEIHEE B TH S
MR EOEZERZRBL, 2ohhSRE N2 DZHEBT
Bo ZHUTKY, A A% FRE L C RGBSR SO {5 % 5
HECE S,

3 FRDIREL

C 2T, LIRSS X BIREo LR E, 74X
2 B L 72 B S RO 7T BRI O W TR B,

3.1 REEDMEERHR

SN EINCL: T [MAUILTEEIOP Rl T BVAS o S|
TP 2 T RO S REZ 7] LSRR 2 K418

(b) AV NS AN EHEER

(©) /A RXEERBULLEVGEE - 83 () /A XEZRUIDEE - 38R

4. RREEMICKDHREOMEHER — /1 X% ZRE L 7P5 AN
T, SRS IERECEF T E S,
Result of specular reflection control to enhance glossiness in image
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Peak signal-to-noise ratio (PSNR) between specular reflection images with
and without noise consideration
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