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A Study on the Improvement of Luminance Uniformity of FILM
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Abstract As the design, emotional effects and functional aspects of vehicles become important, many
companies are examining ways to improve the emotional quality of vehicles. This paper proposes a
method of increasing the low luminance and the uniformity of luminance of the existing FILM DECO
GARNISH products. An improved product was designed by introducing the proposed method. The
pattern shape of the Light Guide Plate was designed to increase the luminance uniformity of FILM DECO
GARNISH, by converting it from the hemispherical pattern of the existing product to the prism pattern
shape. The luminance uniformity was improved by changing the depth and pitch of the pattern prism
at each position of the light guide plate. After confirming the performance of the improved product
designed with a computer simulation, a prototype of the improved product was produced. The
luminance of the prototype was measured to show the appropriateness of the improved product. In
addition, the luminance measurement was compared with the simulation to confirm the appropriateness
of the simulation. The improved FILM DECO GARNISH has a 65.3% improvement in luminance
uniformity compared to the existing product.

Keywords : Film Deco Garnish, Luminance Uniformity, Light Guide Plate, Emotional Lighting, Electric
Vehicle
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Fig. 1. FILM DECO GARNISH in an electric vehicle
door
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Fig. 2. FILM DECO GARNISH in an electric vehicle
door
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Fig. 4. LGP of the existing product
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Fig. 5. Prism pattern shape for improved LGP

528

AAE LGPY =& H€9] X4 BRAHS] HAE
Z+ 34.3°, EAZF 75°, ZolE S5mm, ol hi
0.11~0.8mm, 3| p 0.61~2.03mm= AA5}c}.
A= FLEE A7) ote], mE|E e FAS,
WX A, ZolE & sk, J=rt
ZHA|, ZolE A sto] |5t
HjR|sl= 2 R4 9] P2 AlFEe
st} 7HAE LGPE FDG cover 794 9
HELS w5t oH, FDG coverd T
ol @gstug mEE el ol A
UAA 4 "a7} itk Fig. 6ol A A€ LGPE 1
IS P

al

0

Fig. 6. LGP of the improved product
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Fig. 9. Luminance measurement point of existing
product

Table 2. Luminance values of existing product

. Point No. 1 2 3 4 5
Value
Fig. 8. LED locations in the luminance analysis [nit] 5776 | 8476 5.957 3.605 2415
model for improved product Point No. 6 7 3 9 10
V[ililt‘]e 1718 | 3307 | 3.155 | 4.060 | 3.573
Table 1. Materials and VOP and SOP by parts
Point No. 11 12 13 14 15
Optical P ti
e Material Pree - Toperes V[al.u]e 2465 | 2495 | 3803 | 5126 | 1772
VOP sop nit
. Point No. 16 17 18 19 20
LGP PMMA PMMA Igi:ﬁij -
il 2957 | 2.853 | 2763 | 4158 | 1.220
Cover ABS Opaque PC - White nit
Point No. 21 22 23 24
LED PCB Ass'y DéreDea;k Opaque Mirror 0% val
. [iif]e 0715 | 2.683 | 3.320 | 0.616
Reé]}fec(t;ton PET Opaque Mirror 82%

4o ARSE Ray9] 4= 100,000k0]H 3&of A}
€5 LED Source:x ITSWELL E3536 RGB K3& 3¢
9] FA4L2 2Im(lumen), ML Slo|E TS ARSH
o} WA Z27]= LGP $E2 0.1mm, 1 99 FE2
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Fig. 10. Improved product model and luminance
measurement point

Table 3. Luminance values from analysis results of
improved product

Point No. 1 2 3 4 5
V[ill?]e 11.407 | 11.706 | 13.982 | 10.614 | 8.405
Point No. 6 7 8 9 10
V[f‘ll:;]e 7752 | 7.385 | 9331 | 6306 | 8562
Point No. 11 12 13 14 15
V[:?]e 7.062 | 6559 | 10.981 | 9.608 | 8.287
Point No. 16 17 18 19 20
V[ill?]e 7866 | 9739 | 11392 | 7.772 | 7.140
Point No. 21 22 23 24
Value |11 001 | 8934 | 11913 | 9.640
[nit]
WA= AEe] Fof ¥l7] 13.98nit, 4 ¥17] 6.31nit,

ot 87] 9.34nito]H #4EE 66.8%% MHHAL
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Fig. 11. Luminance of existing and improved products
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Fig. 14. Luminance measurement of test the product . .
Fig. 15. Luminance values of measurement and

simulation for improved product
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Table 49 /A" FDGO] T3t AJA1Zo] 24 3] Table 5. Luminance uniformity of improved product

1o o]
= %}‘E" b}EMi Mq— . ) Error rate
Simulation Prototype ©%
Table 4. Luminance values of each point in the Average
rototype luminance 9.34 9.66 3.4
prototyp [nit]
. Luminance

Po\lfntl o} 1 2 E 4 > uniformity 66.8 64.3 3.7
[fﬂge 1485 | 14.52 13.6 14.64 | 13.22 (%)

Point No. 6 7 8 9 10
Value 11, 05 | gs8 1051 | 15.02 9.23
[nit]

Point No. 11 12 13 14 15 79
Value 6 EE

R 8.19 8.07 6.52 7.76 8.09
[nit]

Point No. 16 17 18 19 20 =
Value o o | s | 754 | o0 7129] FILM DECO GARNISH(FDG)?] W2 #|x=e}
SIS L A A B HES FUEE ol AT Bato] thewt e 2
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