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Development of Laser Speckle FlowGraphy System for Monitoring Blood Flow in Scalp
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A growth process of hair is supposed to be related to the blood flow in the scalp. Most of the hair
restorers, therefore, contain some ingredients increasing the flow. However no measuring system
has been developed to evaluate blood circulation in the scalp with rich hair, and to confirm the
effect of the hair restorers. In this paper, we develop a new system to visualize the blood flow map
in the scalp, using the technique of Laser Speckle FlowGraphy (LSFG). The increase of the flow
is experimentally shown when some of the restorers are put on the scalp.
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Fig.1 Principle of the Laser Speckle FlowGraphy
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Fig.2 Block diagram of new LSFG system for scalp
blood flow measurement.
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Fig. 3 Probing unit in current LSFG for scalp blood flow
analyses (bottom view).

EERENERF UL
WizOFHTE 5,

BYIOWE 70 —71F, Fig. 3D L5 RRD b D =6l
HLTwi, MEs2175BiE, 7a—70 3 5o - 2HEE
T, WESNR TN R WL D CHEHET A2 LERDH -
7z, 207, WEIRREIC ESEE, EiE#Ere %
W EPHERE IS E > TERBTH -7z, Sl LzlE
7a—71%, Fig. 4 O X 5 2R T, BOBHIER O~ L X
b O EECREH T, CCD H A5, EEL —F—D A >
TZHIER Y 7 ZAZBEEL T3,

FER L — =S iR, FfELY > R & L T
DAL, FERmCERY Smm OAR Y 2%
T5, COARY bEIT—, iRy v X &N LAY
6mm O CCD ¥ > # — FIgfiRL Tw b, fiRfERE
1I~1/2 fEOMPHTEETE L, ZD~INVAY M ELRD,
b i ERED B L, B EEID LT LG &2, HlE
EBALODNEEIINIE IZE b S v, Zhic kb, EREICH
2o T, HBHZERERATRELRMET —y 2 Lhd £
o, M~y 7OmBREC OV T, RAEH
CCD A AT HMNWS ZET, HEE100X100 EHFHETH - 72
MR~ v 7%, 16 {50 400400 H3E & TEBGELL T
B Lo, JERICIE, BTy v v Y —%& 1/500
PICEEL, B30 71— AT 5Bl O L7z A<
v ZOVE§R A PCICHUD ALy, 27— %4 12, 3 HH
Z17uvy 27 & LTSBR EZFET 20T, KEsiEae
F /10 BBREL 2> T3, s DEE LM~ v 7%
NCET AN, 1 9RETH - 7.

ZWEFHTD ALy 7 )L DOE) = HiH

32105 (2003)

Fig. 4 New probing unit with CCD camera and laser unit.
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Fig.5 Intensity map of scattered light field from scalp.
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Fig. 6 Histogram of speckle intensity.
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Fig. 7 SBR’ vs. velocity of moving opal glass plate.
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Fig. 8 Intensity map of speckles.
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Fig. 9 Histogram of speckle intensity.
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Fig. 10 Intensity map of speckles after removing hair
shadows.
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Fig. 11 Blood flow map with SBR” values.

H7a—70onlkz~ v Ay b EhrRET, EE3H
M, 1 5[k CEgE R HIE U, BRI S5 07 —2 %
FPHIE L, ERICHHIE 100 ul 2846 L T, MITEE %
BTl WOIAAE ARy ZIVEEBT —F12onwT, B
UL ORI 2 EOME L 215w &R L, SBR’
EEFHEL i~y 7&K 7z, M~y 7RIC#ES 7%
BOSEE 28 E L, &HIE &0 SBR EOFE % B
L, Z ORRIFZAL A FATz, BRI 0.02% & 0.05%
O2EELAHEL, REBEOZWEERABE10 ZOH
ERE I LT, 2HR B S ICHlE Le, BREE BT %
B XS > 5~ A X LT,

Fig. 13 13 % OEBEHR T, MITIAER] % AR 10 51
12, MEBEerIc LG T 52 L2R LTS, T,

SBR' [AU]

Time [sec]

Fig. 12 Time variations of blood flow in scalp.
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Fig. 13 Increase of blood flow by applying hair restorer.
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