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Development of Ring Light for Shadowless Shooting for Medical

Purpose
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Abstract: In this research a ring light was developed so that a partial shadowless shooting for the
patient’s affected area at the medical treatment room and surgical operation room using high luminance
light emitting diode (LED) for which attention is being paid as new lighting parts for medical purpose.
LED which was applied to the development used high luminance three color LED for full color for which

various color materialization and the adjustment of radiation intensity are possible and we can get white

light in order to emphasize the delicate expression for generic tone of shooting object, strong highlight,
simple shadow and three dimensional effect at the time of close-up shadowless shooting of the affected
area. And at the time of design of ring light, the characteristics of LED and the loss of light at the time
of penetrating light diffusion PC were considered so that intensity of illumination for over 150 Ix can be

obtained. The result of measurement of the intensity of illumination of the ring light that was developed
revealed that maximum intensity of illumination of 2257 Ix was obtained, while smoke index was
measured to be maximum 78 Ra in the case of Red(50%) Green(100%) and Blue LED(60%). We could

confirm that response speed was also very fast as 1.72 ms.
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Table 1. Characteristics of LMTP50SPRGB (LUMIMICRO Inc.).
Parameter Condition Min Type Max Unit
19 - 2.3
Forward voltage IF=20 mA/each chip 3.0 - 34 A%
3.0 - 34
50
Reverse current VR=5 V/each chip 50 uA
50
620 625 630
Dominant wavelength IF=20 mA/each chip 520 525 530 nm
450 455 460
400 600 -
Luminous intensity IF=20 mA/each chip 900 1200 - med
100 200 -
sg2ANE (halogen lamp)e} ZFZvFAZ (plasma LEDE A3tk opekst Ma 33 ek Z4 o]
lmp® F2 AEsn 9k Aot T AU £ ey LED sl ©E A5dRe w vaue
Hol - AIZE o= #axe] wglo] v WY A& F dE full colord IIE 34 LEDS!
B oolyel Mo wHAStE s wd g ols I LMTP50SPRGB (Lumimicro Co,. Ltd., Korea)E X
24 9 Fede g LRt A5 olF oA sl SAL PR ¥ E 1o ek
7] el RAw WAgAE s 2wy Te] Y
7b w9 AXE o] Ak 22 135 3M LED2| HiY
%Y LEDE A8 29 /7% od% vie
fask 4= gle diete® 7igidn. LEDS A3 % View angle 120°%2 white S 23d3st7] sl
8719 4% LED7F 7HA= Axle® Qlel =% 7] Red, Green, Blue 3*”g A2 w Yalo]ER
To e QgHm Aol AdHe] el WEE  Wed AY 2ulAFE 60 mAclt. Geiel= A
BaHn my W W PEel FuaAd AR W & = gvel 4% WS BAs Fat geA W
& A e FAAA ZHE NF S Aok 53, A o &A% Aasey) g6 B3N PCE ol Sk A
o)l Aol JlEstERE A XE] EZ Q3 A A 9 F&2 PC= AHFow Axnsty YaA], WA 5
ZAE o Foi A kol hUA EF old Zolth 949 AL Radtu Qov Pexoz Y m
BoATlAe ug HxY PESR FEUL g wolg zelm wel Bud wE dehde
AT AFHE LEDE AMEste] 84 2 FEddA  3nr 22 ZERuoES ofadd F&a 7%
Bare] Bio] U@ F2 Fo Fo] AEAES ¥ & Zr1@ Aolth delol=o mule] B PCE
golEE A - /L3 AT g3l 30 eme AolA F3 EAS CL-200
(Minolta Co,. Ltd., Japan)® =43 A3 =7} <
BXPE PSS A AT . AT A= Hetol
2. M3 w £ 87 LED 543 #3 PC T &4 52
a#ske] 150 Ix o] ZEE IS F UEF 44
1 Z$E 38 LED shelch @ A4 2wE Hassa v A A
olZ full colorgs T+d3t7] $13 34 LED 2170& 3
B 2 5 A AR 279 toneol] tigk iR AW ER dAAste] HJEpolE W] dAg 3
Ag m@ds 2 solgole, 4% AES, 7 Aoz wAs W Bxs} #ddEs sarh

H 1o JepolE AAEE YEl
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Fig. 1. Design of ring-light.
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Fig. 2. Circuit of boost SMPS (6 V)
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Fig. 3. Circuit of boost SMPS (11 V).
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Table 2. [lluminance and color rendering index.
Volume Number - Color
Pattern Hl;tmégazﬁn rendering
b No. ] index
3 R(%) G(%) B(%) X (Ra)
LDMZ
- 0 100 100 35 216.7 36
= e 1 100 100 100 225.7 a1
o K=l 2 100 100 30 2246 16
Bre e ~ Voo av 3 100 100 60 219.7 36
i oz 4 100 100 40 2126 36
al 5 100 100 20 2083 a4
= ® 6 100 100 0 205.1 7
2 @j 7 100 70 100 1933 35
= R28
NP I TS 3 100 70 30 189.7 12
am ez 9 100 70 60 1834 2
. — 10 100 70 40 130.8 13
11 100 70 20 173.1 24
Fig. 4. PWM control circuit. 12 100 70 0 168.5 25
13 100 50 100 1578 14
i . 14 100 50 30 1534 13
° A =3 2 ool o
30 CHIJ_HE]OH il S8 Y [LH }’]T’H 225.7 I_XE j:}v\——— 5 100 50 60 1521 7
w Uhekeh A sl uphE Z:ghe] WslE Els) 16 100 50 10 1453 -
Atk CS-1000(Minolta Co,. Ltd. Japan)E AM&3}e] 17 100 50 20 1372 5
ANAFE s A3} Red(50%) Green(100%) Blue B 10 0 0 1344 1
N 19 70 100 100 2072 29
LED(GO%) 21 Uﬂ —ZL]EH 78 Ra% Oé(}i‘;} Red(50%) 20 70 100 80 216.6 35
Green(100%) Blue LED(60%) wWle] %3 545 Ay 21 70 100 60 2111 55
Byl 2E 200 Ix, MLE 17960 K, 9445 78 R ;g ;8 188 ‘218 fggg gg
(default mode)® #|-&3tar =L o]ele] MA el 25 70 70 100 134 29
AR Absrel] WA Be }u o] wraA & 7o 26 70 70 30 120 36
27 70 70 60 1746 a7
hvA ZT UJ oﬂ/\ﬂx wl
9. & _201] 15 ]'}E}“_E}' 28 70 70 40 169.6 34
et FGelolEE o] &slo] Fo HFFA FhvEke] 29 70 70 20 1643 39
MEE on AZ ] 2o AE 2¥= Al7F o 30 70 70 0 1576 74
of FekelEsk on WA el Fist ool - (LR AT -
= L == = = 7 5 : 5
e HelolEo A5 E AFdte] HelolEE F 34 70 50 40 136.1 3
FA7171 184 7hdlel 8k 47 (hot shoe) -+l A 35 70 20 20 121.5 14
N _ 36 70 50 0 1218 16
Al FFo] o]Fo]xok 3Bk gl glol E NN oo o
‘_3’:‘ o_l:i | o]FojxoF &t "HEo]E9 § 1:1':! 37 50 100 100 5071 10
£ =437 93 A" Helx FEE A - A FsHA 33 50 100 30 504.0 12
il ME S22 A dAetE 252 gEugs = 39 50 100 60 200.1 73
A}&o}oa aa}] 0ﬂ NEE ﬂ]%fz} ? %‘?}%E% jﬁ) gg }88 38 ggj jﬁ
I2E ?W P JJr %%‘715 ?}Uﬂﬂ} MY Az H 43 50 70 100 174.1 13
EdA AE (BAZE:5ms, BAF7]: 2 us, Ba A 44 50 70 30 169.9 19
_ _ 5 50 70 60 164.1 30
3 _HE o bz 2~ o T 2]
=5 Vpp)E L]Eifﬂol g2 y}?q' °a}°_] 6 50 70 40 1583 64
Eo ZYA7F RS weo WE HFSAHVNZ S a7 50 70 20 149.9 60
Aslm Ty o] BTl A Aao HFE=A7)o g 48 50 70 0 1484 67
A Aol AbAE dasted g Swg wawe P M0 0 0 %3 W0
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Fig. 5. Interface circuit.
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Fig. 6. Measurement curve of response time.
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