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Development of Versatile Motion Analysis Program(VMAP)
— Even more parallel processing of correlation with GPGPU -

Naoki YOKOYAMA (Research Institute of Science and Technology, Tokai University)
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Keywords: Motion analysis, Template Matching, High-speed videography, Latest GPU

Motion analysis program for images acquired by high-speed videography was developed and tested so
far. In the case of actual analysis scene, particle or object density can be very high. So some scheme of
distributed computation will be required for practical use of this program. This time CUDA and OpenCL were
adapted to perform cross-correlation calculation. Using GPU as calculation device, processing time can be

reduced drastically. And using latest GPU and/or CUDA even more efficient parallel processing could be done.

LIXE®HIZ

A E CTEEEET AL AT ML > TRl SN -8l 255 & L, 8Bk o ES) 2 B Bhfig
a7 a7 5%M% L. TOFIEZEBRIVTRGE L T 7o, RrlCRERH > ARRE % & 7o il i
EFA VAT DMIBWTIL, ZEHISREEICHIENH D | K7 L— DB DB IRONLE O FHA
FEEMEL 720 BB TH DA, BHRFRBEM 2 FEGEI S & U, & OMKAE 23S 5 DAL iE % Y RN E
CLTCHEETA27 0 —F Tk, MERFREZ Y7 7@»@@{41*&)5_&75@ ECTHDHT L
L7, L2 LIEBUEMRBE 2 W=7 7 0 —F Tld, TOFHEENERIC/R D010, EHICIE
A B INOREARBEALE TH D, 2D LJPU®§i:7ﬂ%Kiéiﬂk\z/F7—
7B B R A TCE N, TSNS K )12 > T& 7= GPU 2K+ 2 HENERT
HbDZLER LI, RiX Tl GPU ORI %2 S Iz T 2R RAIZHON T~ B,

2. VMAP(Versatile Motion Analysis Program for ultra high-speed videography)

WKk D35 B 8T 5 ROT (Region of Interest)id, 7 L — AEICHH HARBAME DMK AL %
KT HIETEIWTE D, ZO5AOMHAIHRIE (Zero-mean Normalized Cross—Correlation:
INCO) IFR DA TEZ BNLD,

>(fi-f)x(g;-9)
\/Z(fi - f)z X\/Z(gi _g)z

2T i & g IiEENENROD LIER R LIC & SO y EomiFE AR, Tk




O IEX IR DT o TEHE SNV WS OBEE O SVETH 5 o X GIROEB LI DOV T
I, EEARRICHIASES) 2 E LTV D, 7272 LR W EE) 721 T < . MIERNERR L 0%
HOFEER DO E DY ORELSEENIC R TE 2, TWRICE T 2 TWROIENY O X 5 2G5
WZIE RIROEEBMIAER) Tl WS, ZOLEIE TR TR T2 72 EOHETHIETE 5,
ZORIHWE S CTHETI2HA, T TEBMEERD 572010 R EFER O M HE OB EE 2800,
FORMAERD ., FNEBEBETEY | WIZZOEBHEE OEOFEMERD S E VI L HIC2
BIOREFEAF v U PRMEL SNHR, FHEOTRATHIETIOEFEAFT Y % 1 [
Mz B ENTED,

3. Bk E¥TGPUICK3HEBHEREL

CPU versus GPUs

/ / =>=GTX560Ti
1.5 / / =#=Tesla C2070
1 —0—GTX280

935

\Zf 3 / == CPU 3960X Cilk_plus
§ —-CGTX580

oo 2.5

q = GTX480

1))

2 2

e

Ay

0 100 200 300 400 500 600
Numbers of ROIs

Fig. 1 CPU and Various GPUs comparison

fi % > GPU X°, CPU OZEHHIZ L 5 W FMLOLERE# % Fig.l ([Zxd, 2 2T, HEHH L
GPU TIZAHERF ] DM L R TE TV AN, T[T S - &8 LWL GPU TIEEAITH
(2725 TWD, TORUWZIRD Fig2 (-7,



Performance saturation
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Latest GPU and CUDA
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Preliminary results of evaluation on the enhancement of solar ultraviolet-B irradiance
reaching the Earth’s surface by clouds

Shu TAKESHITA (Research Institute of Science and Technology, Tokai University)
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Abstract

In order to quantitatively analysis of the enhancement effect on the solar UV-B radiation (280 — 315
nm) reaching the Earth’s by clouds, an all-sky cloud camera was installed at the Shonan Campus of Tokai
University. Clouds are observed and analyzed combination with solar global and diffuse radiation.  As
preliminary results of this research, if there is no cloud in the front of the sun and low clouds or middle
clouds exist around the sun, the amount of global solar UV-B radiation is increased than in cloudless sunny
condition.  Also, comparing the degree of enhancement, global total solar radiation (300 — 3000 nm) was
more enhanced than that of solar UV-B radiation. The proportion of direct radiation of total solar radiation
is larger than that of the UV-B radiation. According to results, this enhancement was caused by mutual
reflection of direct radiation between the ground and the clouds.
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The Mukaiyama-aldol Reaction of N-(1-Phenylethyl)-2-((trimethylsilyl)oxy)acrylamide

with Aldehydes in the Presence of Orthoester as a Reaction Accelerator

Mikio WATANABE (Tokai University Research Institute of Science and Technology,
Tokai University Department of Chemistry, School of Science)
Yoshiko HONDA (Tokai University Department of Chemistry, School of Science)
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Keywords: Mukaiyama- aldol reaction, Reaction Accelerator,

2-(Trimethylsiloxy)acrylate, Orthoester

Abstract
We have found that the Lewis acid sensitive 2-(trimethylsiloxy)acrylate reacted with
aldehydes to afford corresponding Mukaiyama-aldol adducts in good yield by using boron trifluoride as a
catalyst in the presence of orthoester as a reaction accelerator."
We described here that the N-(1-phenylethyl)-2-((trimethylsilyl)oxy)acrylamide also react with

aldehydes in a similar manner to give Mukaiyama-aldol adducts in good yields.

1. [FLBHIC

ELEVBBT AT LD Y LT ) — )L —TFT )L ThDH 2-(hU AFLvuaxi) 77 ULk
T (2) DOx, AL-T v RV ROSIZHIZEB W T, EE L < AW SN D LT 7 2 A fil
L LB aid, 2 WL TCLEWT IV R—AA a5 2 LR TERn, 20k kil
B RNV A AR TH D =7 bR U HE « V2 TF LT —T VAL L THW, 61T
AR ) =N EOT N a— L w I FEEEL 2 LI AL =T R VR0 A b— RIZHETT
TLHZELERHLMELTWVD, Y —F, MEE, R FREERGRIAEANF AT fZE Ik
WT AN P R TF AN BRICARLER Y LT ) — L —F LD — TV R— VRSB0



T, Tha— L) S OICENERMEENREZRT L2 /RHLEREL TS, ©

AlEl AR LT 2 V70 EDOTRVLA AFRIZK L TAREZEER Y Y VT ) — LT LT,
DFRCT R FEAEZATDE N- (=T ) -2- (R AFAVI W) AFY) 77U
NTIR @) b7 MR UFHE - Vo FLm—T U AL R XER R Y A F L E AT
Bl L THRESEDZEICEY TAT e BEEDRIL— TV R—/UGN A b— X ZH#ITT 5
N s O

2. BREEE

y-bRafi-a-7 b7 RIZEEERELEZy-E FeXP-a—F MEFEKRDYD—2T,
AR FERBERERERO DO TH OV EREZED T IILEMTH D, ZOFHEART 572
WIZ, BEEEERELZ2-(FRUAF AV INAF T 7 UARBRTF IV 1) ET7 0Tk REEED
FicZEIHL, N- (Zz=rx=F ) -2- ((RUAFALTY ) AFY) 77U ALT IR (3)
FROERECT AT FEEORISEITZE, BBICARTE b0 LEEZT,

FP. BEOMIL-7 IV F—= IS HW S L T # o & i v 3 L XU X7 T
t REDRISIZOWTHRE L7eA, RISIERHETT Lieholz, Ebi2, =7 vfkhvFE - v=
FNZ—TFT T 1 LT AT REDKISICBWTHN Th o7z A ¥ 7 — V% SRR &
HAWNWTH TV R—= VT T3, y- Refxi-a-47 M7 I NiZ&Eonenoiz,

ZZTAZHOYLT NV R=IVRISICBWTH Th oAV R ATV O—FETH DA /L K
X A F L& SOMEER] © L LT, Z7 vkl v#E P FA—T AT, 75 e R
ML 3 LDOREEITHTZE ZARMIGIEFA L—RIZHETLAIET D y-E Red-a-47 FT7 I K
Dt FaxI VERT—T LI y-A M-~ b7 2 RFEEERPIEOND Z L& AL
L7,

Thhbb, Urmrn A X U REF-30~0CT =7 bR UHE - P F L —T L a il e L
ANV N AT AL ERFSE, RUXTATE RE 3 OISEIToTe & ZARIGNEA L—
RIZHEAT LA T BTV K= U 4- A2 b ¥ -2~ F V-4-7 = =)L 7 X =T/ (4a)
Z55% (VT AT LA :1.6) OIWRTHE:Z,
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(0] OTMSH OMe O

CH(OMe), 0
R)k Hooot N PP - R Y
o) g BF3 " OEtz, CH2C|2 (0] -
-30~-0°C
2 3 4
2a: R=Ph 4a: R=Ph
2b: R=Pr 4b: R=Pr
2c: R=i-Pr 4c: R=i-Pr
2d: R=t-Bu 4d: R=t-Bu
2e: R=heptyl 4e: R=heptyl
Scheme 1

I, MOT VT e ReLTH e F T AT e LAY TFALTALTE R, ESLT LT
R, F 72— HORRICKSZIToTo 8 2A, 7rEF T AT e REHWESE 43%
(CTAT VAL 1), A VY TIFATATE ROBE54% (T AT VA1 1), 20T

NTE ROBE34% (1:13), A7 2T —=NDYE 45% (V7 A7 LA 1 :25) THA5G
T 57V K= db~e %157, ZDfEH %, Table 11CFE L D7,

Table 1. The reaction of 2 with aldehydes in the presense of trimethyl orthoformate

entry  aldehyde temp.(°C) time(h) product4 diastereo ratio  Yield(%)
1 PhCHO -30~0 1 4a 1:3 55
2 PrCHO -30~0 1 4b 1:1 43
3  i-PrCHO -30~0 1 4c 1:1 54
4 tBuCHO 30~0 1 4d 1:1.3 34
5 heptyICHO -30~0 1 de 1:25 45

3. =B

N- (Tz=pxTFN) -2- (I RAFAIVWVNAEFY) T27IUALTIF (3)

BRFEHKAT., S)-2-4FY-N-(1-7==/L=F L) 71,3} I K 0.286g(1.5 mmol) D 5mlL
THF I L ) AF LT 0.173 g (1. 6mmol) O SmLTHF I & N2 72%., B L2085
MY xZF L7 I20.760g (7.5mmol) @ 5SmLTHF iAW - < Vi F L, =R T 4 REMHEEE LK




ST, SUSHET#, G=—7 0 30mL ZH0A, 20 HBEHE LItk €T 1 k& HilHBH]
ELTHWLEBS & Aith LTz, Ak =/ R L —2 CRILHRMG L. WlEZRE L%, Sohi
3 & WHEERLIY 5 2 L < 2O E FROKISIAN,

ANV ATFVFE T TOT AT E FEE () -2-AF VY N-(1-T ==L F)L) Fr/3F
IR @) Lomili-7 v Rk

ERFHFRT., 3021280 TR AT AT B R0.106g (1.0mmol) M4mLY 7 B r XX IR
WAV BB B U AT 10.106g(1 mmol)D 4mLY 7 v v A X PRI L ONS) —2-A % -N-(1-
7z =)L F L) 7 s3F 3 R0.263¢(1.0 mmol) D4 mL¥ 7 B u A X ARKREINZ 25, =7
bR Y HF T —7 77— 10.125mL (1.0mmol) Z - < Vi F L. #H#: L7220 5 MOSIRE 4 -30~0°
FETIRENT T o < DRI LIS SWTz, BUSKE TR EIFIRIEAKFET B Y T LKEHR10mL
MR L, 7 mr A% (20mLX3) THIH U7z, AHE % &K oy Licik, &
KHiE~ 7R U ACHME LT, ElRE VA r Vv~ N7 T 40— (WHEE =—7
Vi —T b =1:2) ZHVHEEEER L2 25 4 - A FFT2-A4F V4T = =)L-N((S)-1-
T2V F)) THF I RE0223g . W% (T AT LA 16) TR,

TATE RELTTREF S TATE R, AV TFATATE R, ENLT LT e R AT ¥
T = HORBRICS EIT o 7o, IERBIRNY T AT LA I Table 11ZIZE & D7,
da~eD AT NILT— X & LI FIORT,

4-methoxy-2-0x0-4-phenyl-N-((S)-1-phenylethyl)butanamide (4a) :

IR 2950, 1730, 1695, 760, 695cm!; MS (70ev):311 (M*) ; a 'H NMR (300 MHz,CDCl3) data : 6=
1.55 (d, 3H, J=6.9 Hz),3.08 (dd, 1H, J=16.5, 4.5 Hz), 3.17 (s, 3H),3.47 (dd, 1H, J=16.5, 9.0 Hz), 4.76 (dd,
1H, J=9.0, 4.5 Hz),5.07 (quint,1H, J=6.9 Hz), 7.14 (bd, 1H) 7.27-7.40 (m, 10H): 3C NMR (75 MHz,
CDCl) data :6=22.29, 46.28, 57.34, 79.80, 126.86, 127.38, 128.78, 129.31, 142.82, 159.72, 197.17; b
'H NMR (300 MHz,CDCI3) data : §=1.15 (d, 3H, J=6.9 Hz), 3.21 (dd, 1H, J=16.5, 4.5 Hz), 3.19 (s,3H),
3.45 (dd, 1H, J=16.5, 9.0 Hz),4.79 (dd, 1H, J=9.0, 4.5 Hz), 5.07 (quint, 1H, J=6.9 Hz), 7.14 (1H, bd),
7.27-7.40 (m, 10H): 3C NMR (75 MHz, CDCI3) data : §=22.26, 46.33, 49.71, 79.83, 126.83, 127.38,
128.41, 128.78, 129.49, 142.75, 159.72, 197.17

4-methoxy-2-0x0-N-((S)-1-phenylethyl)heptanamide (4b) :

IR 2950, 1720, 1680, 750, 690cm!; MS (70ev): 277 (M*) ; a '"H NMR (300 MHz, CDCI3) data : §=
0.93 (t, 3H, J=7.2 Hz),1.30-1.51 (m, 4H), 1.54 (d, 3H, J=6.9 Hz), 2.99 (dd, 1H, J=16.5, 5.1 Hz), 3.17 (dd,
IH, J=16.5, 7.8 Hz),3.31 (s, 3H), 3.72-3.79 (m, 1H), 5.06 (quint, 1H, J=6.9 Hz), 7.18-7.20 (bd, 1H)
7.26-7.38 (m, 5H): 3C NMR (75 MHz, CDCl3) data : §=18.95, 25.05, 42.32, 49.69, 57.39, 77.37, 126.81,
128.31, 129.44, 142.82, 159.92, 198.46; b 'H NMR (300 MHz, CDCI3) data : §=0.92 (t, 3H, J=7.2 Hz),
1.30-1.51 (m, 4H), 1.54 (d, 3H, J=6.9 Hz), 2.95 (dd, 1H, J=16.5, 5.1 Hz), 3.15 (dd, 1H, J=16.5, 7.8 Hz),
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3.30 (s,3H), 3.72-3.79 (m, 1H), 5.07 (quint, 1H, J=6.9 Hz), 7.18-7.20 (1H, bd), 7.26-7.38 (m, 5H): 13C
NMR (75 MHz, CDCL3) data : 8=14.45, 22.23, 36.80, 49.69, 57.44, 77.37, 126.84, 128.36, 129.44,
142.90, 159.92, 198.46

4-methoxy-5-methyl-2-0x0-N-((S)-1-phenylethyl)hexanamide(4c) :

IR 2980, 1740, 1680, 770, 700cm’!; MS (70ev):277 (M*) ; a 'H NMR (300 MHz, CDCI3) data : 6=
0.90 (d, 3H, J=6.6 Hz),0.92 (d, 3H, J=6.6 Hz), 1.55 (d, 3H, J=7.2 Hz), 1.94 (doctet, 1H, J=6.6, 2.1 Hz),
2.90 (dd, 1H, J=13.5, 3.9 Hz), 3.11 (dd, 1H, J=13.5, 8.4 Hz),3.30 (s, 3H), 3.56-3.65 (m, 1H), 5.07 (quint,
1H, J=7.2 Hz), 7.18 (bd, 1H) 7.26-7.38 (m, 5H): 13C NMR (75 MHz, CDCI3) data : §=17.87, 18.69,
22.26,31.25,49.69, 58.24, 82.20, 126.84, 128.33, 129.44, 142.80, 159.93, 198.80; b 'H NMR (300 MHz,
CDCI) data : 6=0.90 (d, 3H, J=6.6 Hz), 0.91 (d, 3H, J=6.6 Hz), 1.57 (d, 3H, J=7.2 Hz), 1.93 (doctet, 1H,
J=6.6, 2.1 Hz), 2.97 (dd, 1H, J=13.5, 3.9 Hz), 3.06 (dd, 1H, J=13.5, 8.4 Hz), 3.30 (s,3H), 3.56-3.65 (m,
1H), 5.07 (quint, 1H, J=6.9 Hz), 7.18 (1H, bd), 7.26-7.38 (m, 5H): 13C NMR (75 MHz, CDCI3) data : §=
17.81, 18.69, 22.20, 31.19, 39.05, 58.27, 82.11, 126.81, 128.33, 129.44, 142.92, 159.93, 198.80

4-methoxy-5,5-dimethyl-2-0x0-N-((S)-1-phenylethyl)hexanamide(4d):

IR2960 1720 1680 760 690cm™!; MS (70ev): 291 (M*) ; a 'H NMR (300 MHz,CDCl3) data : §=0.92 (s,
9H, ),1.56 (d, 3H, J=7.2 Hz), 3.05 (d, 1H, J=7.2 Hz), 3.06 (d, 1H, J=4.8 Hz), 3.34 (s, 3H), 3.45 (dd, 1H,
J=7.2, 4.8 Hz),5.08 (quint, 1H, J=7.2 Hz), 7.21 (bd, 1H) 7.25-7.40 (m, 5H): 3C NMR (75 MHz, CDCl3)
data : =17.87, 18.69, 22.26, 31.25, 49.69, 58.24, 82.20, 126.84, 126.81, 128.28, 129.40 ; b 'H NMR
(300 MHz,CDC13) data : §=0.90 (s, 9H), 1.56 (d, 3H, J=6.6 Hz), 3.07 (d, 1H, J=3.9 Hz), 3.18 (d, 1H,
J=7.5 Hz), 3.34 (s, 3H), 3.44 (dd, 1H, J=7.5, 3.9 Hz), 5.08 (quint, 1H, J=6.6 Hz), 7.21 (1H, bd), 7.25-7.40
(m, 5H): 3C NMR (75 MHz, CDCI3) data : §=14.75, 23.26, 25.03, 30.26, 32.43, 42.33, 49.67, 57.38,
126.84, 128.31, 129.40

4-methoxy-2-0x0-N-((S)-1-phenylethyl)undecanamide(4e):

IR 2950, 1720, 1680, 750, 690cm!; MS (70ev):291 (M*) ; a 'H NMR (300 MHz,CDCl3) data : 6=
0.88 (t, 3H, J=6.3 Hz),1.28 (bs, 12H), 1.55 (d, 3H, J=7.2 Hz), 2.95 (dd, 1H, J=16.5, 4.8 Hz), 3.14 (dd, 1H,
J=16.5, 7.5 Hz),3.31 (s, 3H), 3.71-3.79 (m, 1H), 5.07 (quint, 1H, J=7.2 Hz), 7.20 (bd, 1H) 7.25-7.40 (m,
5H): BC NMR (75 MHz, CDCI3) data :5= 14.75, 22.26, 25.70, 29.88, 34.58, 57.43, 77.64, 126.83,
129.47, 142.75, 159.85, 198.46; b 'H NMR (300 MHz,CDCI3) data : 5=0.88 (t, 3H, J=6.3 Hz), 1.28 (m,
12H), 1.56 (d, 3H, J=6.6 Hz), 2.99 (dd, 1H, J=16.5, 4.8 Hz), 3.13 (dd, 1H, J=16.5, 7.5 Hz), 3.30 (s,3H),
3.71-3.79 (m, 1H), 5.07 (quint, 1H, J=6.6 Hz), 7.20 (1H, bd), 7.25-7.40 (m, 5H): 13C NMR (75 MHz,
CDCl3) data : 6=14.75,23.31, 30.27, 32.44, 42.23,49.71, 77.64, 128.39, 129.47, 142.83, 159.85, 198.46
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