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About the electrical characteristic evaluation of the selenium rectifier that is owned by
Fukui Technical College and reused for Technical College education

Hajime AKIYAMA and Toru MATSUURA

It has been 91 years since the selenium rectifier was patented in Japan. The selenium rectifier,

a kind of metal rectifier, has made a historical contribution to the development of power electronics.

Three historical selenium rectifiers were owned by NIT Fukui College, and they were used for

research and education until 2010. The present study aims to deepen understanding of this historical

electrical equipment by clarifying the course of the design and manufacturing of these selenium

rectifiers and confirming their latest electrical properties.

Keywords : Selenium rectifier, Metal rectifier, Vacuum tube, Mercury-vapor rectifier, Semiconductor

rectifier, Silicon rectifier, Historical electric equipment, Power electronics
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Use of Echizen ware as a pickle container

Takayuki HASHIMOTO, Akinori UEJIMA, Katsunori GOTAN,
Takanori YAMAUCHI and Katsumi TAKAYAMA

Echizen ware is one of Japan's Six Ancient Kilns. The clay of the Echizen area contains a lot
of iron. Therefore, ferrous ion (Fe*) will be eluted from the surface of Echizen ware under acidic
conditions. In this paper, time changes in the ferrous ion concentrations eluted from Echizen ware
into a lactic acid solution were compared with those of plastic, enamel, glass, and ceramic vessels.
After 10 days, 2-3.5 ppm ferrous ions were detected in the lactic acid solution. By using ICP-AES, it
was confirmed that aluminum, calcium, and potassium were eluted into lactic acid solution from the
Echizen ware at 15.3, 13.8, and 63.9 ppm, respectively. Eggplant was picked in an Echizen ware with
a commercial pickled element containing lactic acid bacteria. Eluted ferrous ion functioned to produce

good color and prevent color fading of eggplant pickles.

Keywords : Echizen ware, Pickle container, Iron elution
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R H RIS EHE L 7=

M4 FADERET EB®)
HWARE [ OP0HD) ZTOMDBRER(KTHDBHD)

4. HEH
BETBERE R = W CHEM 2B L 72356, FLEEOAERIC
PESBRMEEICR D, FEERN S TV 2T LSSk ISR H
L, INMEMOBEEBITHT BHIEE (FADRICE £
NTWBEFNT P (FAZY) EOKERICES S
D) ELUTHEET 2D TRV EZSZ TS, ZHd—
RENICF AT 2 ED EEICIa NP EZRMT D &

EFRUHBETHDENZ S,

BBRETZ7INI U LOREI#FEEET DL N
(7IV2 = LBEUEYE . 2mg - kg weight! - week” ¥) &
ez &, ZoEMkRE—RICREICHALSWRD
WEREICR S BN LN ENZD .

—7, $KICBIL TiE, BLERIICEDSNTWS 1 H
BHLER® Z2HGT2FBRE LTI, BATEE? SO
WHENMETH 57290 (7 HRk@E%OEMIRIC Fe*' 1X
3ppm BELT8D), ZOEMIREGHD T T U A > MEEIK
ELTHWAIZE, BH1~2Y vy MLagATidks
IBNZ SIS DBERNE VAR,

5. SROEE

BRI 2 LS 85 2 E THIFLO R E S 24
ADENARETH S, LBRIRHOBATIEIIRESFE (&
R E S ICIERT 2R\ EDBNAD) L, MEHORISE
CHE (FRBROEZEL TOREMLE T2L82505%.
I SIS EERMEYMOLEBTRTO—DOTHH 5.

ZOXS7sHlins, BEisiFEEzRBARMEASELL
TIEHTHEBEKMNDH S, —HTFe” IREERY b
LT EMSBMMRAERARGRE L TOMREEDEZ 5N,
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[2] J.E.Andrews, P. Brimblecombe, T. D. Jickells, P. S. Liss and B. J.
Reid 4635 , A IEAR THIERERBELA AT BRETHR 2008, X
TUH— Py, pé.

[3] ‘ABTR, ZHEEfT, HLiEm, 327 bEKMEE AL
EHRR, 2019, p.178.

(4] BEAFEE, 7V 20 LCBT 56,
https://www.mhlw.go.jp/stf/seisakunitsuite/bunya/kenkou_iryou/
shokuhin/syokuten/aluminium/index.html

(5] JRAIr@E, TAAANORBHEEIUERE) (2010 ) |, https://
www.mhlw.go.jp/shingi/2009/05/d1/s0529-4ah.pdf

[6] A.Murata, T. Hidaka, K. Kanda and F. Kato, Bull. Fac. Agr., Saga

Univ., 93, 141-155 (2008).
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Electrochemical evaluation of uricase immobilized biosensor

Miku YAMADA and Chisato SAKAMOTO

Hyperuricemia, which induces gout or renal injury, is getting young in recent years.

Hyperuricemia requires control of lifestyle, and uric acid levels in blood is the subject of measurement.

Currently, uric acid levels are measured at medical institutions. In order to control the uric acid levels

by lifestyle habits, a high-throughput measurement method at home is necessary. In this research,

we aim to develop a high-throughput biosensor of measuring uric acid value selectively with high

sensitivity using electrochemical measurement. The uric acid biosensor specifically detects uric

acid by immobilizing uricase which is uric acid-decomposing enzyme on the electrode. Furthermore,

selective measurement is possible, including measurement of contaminants, and confirmation.

Keywords : Biosensor, Uric acid, Uricase, Enzyme immobilization, Electrochemistry

1. [ZC®IC

SRR E &R ST ERBRIMES, FEEFmNEE S
NTHY, EEHEEESBEOS BB THD. 1 HIZEN
THEINDREETK 700mg TH O, £z 1 HIHHIN
28D 700mg TH S OERNDREELH T —EDRITIRZ
NTW5., KNTOREDICNEDT REEIEED, 1+

IREEME VAR SR TH S 7.0mg/dL #BA 2T LT,
E R M 2 FET 5 .

BEDORMEMEORED, REEOETEZFAL 2RItk
[RE T REER CAT, DU 1—1) 2 AWEERESRENDH D
EERHEBIIC THIEZTTD. L LANSERICHH DL DI
VI AEEEE S E<BED o TWa 7D, FETESITHIE
AIREIRT NA ADMETH D EE AT

A CIIRBEEZIET 5 Fiks LT, BRILFINE
EYOHEH ULz, b OREE Z AU HIET 55
MAIZIES 2N BT A 2)VE VR EDFMEME NS £
NTHY, REEAFEOHEME L85, Ko TAIFETIE
ERWICRBZERT 5%, BAOREREMICERHL, U

Uh—FEHWSZEEL, DY A—EEREORSE LY
FIRIZR DAL SETFERET S EELE 35, BEHR
—HERRCE VAU SETFIRIMETH 5720, ERFRICE
FEEET DD, VI H—YE2EWEICEELTZ2TY
I —CEE LRI A2 B OMFEEENE L.

2. REAHE

2 -1 DUH—EEZEPFCEBEOIERK

Lico U h—FEEMRENA A& > OMEER
9. DU N—EEEMRBNA AL, KEEMTHS
Plastic Formed Carbon &t (BAS ft:; LR, PFC &)
C U N — VR EN G T H B BERER FE % Y
CRDEEMRL .

PFC &Mz L, 50mM Bl THEH L /2. KIZT 5wt %
T OABAY DA in 10wt% IHEEICEEL, 10 R, 1.2
V (CA) DEMEIMZITY, BMEREICHIVRF I EE
BMALK. Z0#%, PFC &Mz 200mM H)LART A I R
(WSC), 50mM N—E ROF T Z5 )L (NHS) in 100

W T ER ! sakamoto@fukui-nct.ac.jp
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mM MES ik (pH4.7) W 1KBEEL, 1435
KTCHETDHZETHNVRFIINEZERLIER. £
D%, 10mg/ml 7V H—FEIKRIC 3 EREE T 5HE T,
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PFCIEEE
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2 -2 REEHNZE

2 .21 REENERHE
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Eft PFC &M, XA O )VIRIC U7z B3R, 2SI
PR ERE ML E H Wz,

HEEICIE, AT T—F—Ths2mM 77>~
{EAU & 1mM EDTA in 50mM 78w B AR R (pHS.4)
&AWz, JIEBNMIE, CVIAICK DEELER 0.19 VEREL,
EInL 7= BIERRTHDREZE 1.0, 3.0, 5.0, 7.0, 10.0,
12.0, 15.0mg/dl &72% K DIRML =R DEFE 2 MIE L 7z,

2-2-2 TF7RIAEVEEEREIERM
RMEWEN G R BRBAEICHT 2 BEZHAT D
», MHIZE<EEN, NDOREEBILBAINENT 23
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WEERIC Tmg/dl 7 A TV E VB & Tmg/dl REE 27
I U 7= 1R o> 25 i il I E 2 JIE U7z,

3. HRRLEBE
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R REEEREDY 1.0mg/dl A 5 & FREE ME O I Wil T &
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PRI I DR IR I D AT <, JRER/NA A1 >
JELTEMTHD EERT.
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DFERMS CA THSNZEWMEE, BEEklLEZTY —
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SNEBIRMETHDEEAGN, JU—EEANS I &
R 2 BIRECHIE T 5 2 EMARETH B RSNz,
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—7Ji, REEOHERML7ZHE GHEQ) &7 Aa)LE
CEEBIRMU LSS GHQ) KT 5L, YXa)E
CEEERML GG (RHE) 13, REOAHDHE (4FD)
K OBRMEIWA U 2T, BEERALICY 230
ECMBET 5720, MR- HEORCEIDECLET
MEMIIBHT2ETBRIHENEEZTIN 2O TR
WINEEBRT D, Ko THRIE, BMEMTEANDKMEY)
HOBHZD HWREZMNGTD2REND D EEXD.

4. FLO

AT, EEEHESRDERL TWIHEETHSH
PREGIMIE Z TR S 57280, HIRICEE LT NA AT AT
LADORFZBRIEL, BN DOEBRNICKBEZNET S &
Mgl U 1 —EEERBNA Tk > JOfEzH
fal7z. U h—EREENRPFCEMEHNT, REMED
FHZEIT>/2E A, RIRMEIMAEDHEEM TH S Tmg/dl
fHiE CRIBIBEIKTFE L2 BREER2 Z &N TER.

I5IT, MHICEEENDEHHIAE S5 5MYE &
LTYRAI)VECBZRML, EKCEHEZIT> &
A, 7AANECBOERICEDERBEOEZRZMHAL 72
Ko To U h—YEE/ PFCEMTIE, 7Y Hh—FLRE
OBEZERBCEIDECEETZFRILZEEHKT S, Lr
Liains, 7AINVECBZIRINL 235G, SBIRE O
ZHERL, KHWEICK D IREEDOFHRIAEND D EEZL
. 5%, 565 EREOM EB X UEHHIEE R X
THWAEEN G I BN ALV EHETH LT, &
ERETHTOREGICHHATELT NS RZHHETZHZ &
MTE, WREEFOWMTEMTE D EEXS.
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1) A. Dehghan, A. Hofman, et. al., Cardiovascular and
Metabolic Risk, 31, 361-362 (2008)

2) H. Sakamoto, R.Hatsuda et. al., Analytical Sciences,
27,333-335 (2011)

3) Y. Zahang, W. Shen, et. al, Analytyca Chimica Acta, 369,
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Verification on reduction of pumping capacity of well for waterworks during snowfall
Mitsushi OKUMURA

In the waterworks which makes the groundwater a main water intake source, continuation
possibility of the management of waterworks is ruled by deliberate implementation of upkeeping in
superannuated facilities. Large-scale watering restriction caused by snow melting use of groundwater
was put into effect in Katsuyama City, Fukui prefecture from January to February in 2018. This
phenomenon was analyzed using the measured data which is about pumping time and well water
to offer the information to take the measures. The physical degradation estimated formula by which
we assumed that progress of degradation of well equipment for tap water sources was based on an
exponentiation in time is supposed. April, 2008 was done with an early stage and the degradation
probability model who reflected the driving which exceeded appropriate yield at the time of a snowfall

was proposed.

Keywords : deterioration rate , well , water source , weibull distribution

1. &I 2. BUWHOINKEHFEDH A SHE

20184 1 HIZHEHFEZITHESEZRHAKE L TOKEKSE
BTN A TIRIRIC & D Bl CHRA/KE DSIHE U IR/AK ST 2E L,

B L O AKIEHF ORI 2B T 572012, ik
B0 EEICKEHTONASHEEZEMLZ. TOMEE

S SITHNOH FKEIR FAA#Z T 72, 20729, il
EAKE O R K K 35 KON SR SR K K N TR 7K TR A A
INTe. BT R AGERRE M R KR SR & AR
iE DEBERES KOEKEB e L, FKEKIRRESR
MRCBNT, FREHEMREEEL L. TTNOME D
O O FIKFIFRILIZ 2006 4F (SF Rk 184F) Z2 LB LUK, &7 %t
W e U TS BESEAHF OEIDWE L, BEFCTETHIC
BERERE L7z, O, TTNOAREH/KEICHIT D1
IKBLDIE FSKZRITHAET D 2 &, £z, BEROKIEHF 0
FReZ ) ~OBEEE D72 EPRE RO BRRI T TR
Bk EE TORUK (FMAMEER) ik Lz 2 ens, Sk
ANZALDNE USRI T &, £77, B/KEH A Of#E)
U< M OFEPCH D720, TOWENRETHDZEnS
SREABIERRBUKILAN DK ER RS 2 2 EHMRE
N5 EBWAICRES T UEDZENS, TOMIRELT,
PSR O KRB L OKEDRMEFIAZHIRT 55:6D0< 0B
KB L I HF i OFEH D 2 D2 X/ HiEE Lz .

#BEE—-1, - 11TRT. M3BFITONWT, £0H
KEENIHmRBETHEAIIHD, BEE-1ICHGNDE XD
WCHFROHGEE D 2RIHET 572D OMEELELT S,
LinL, 0L, 2584035 5720 A ok
ENNEETHD ZENERIN TS, 3B5HORAR
K AIHERIIFRE 4 4] 2016 [m®/day] TdHh o745, HIRIZ
1440 [m’/day] TH3 I &, £ESHIIHEENKE
ZEMS, HIRD T0%TH S 1008 [m’day] 2EIRB K
V5% O IERUKATRER & 72 5.
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x£— 1 BEEBUKAIREREEDHDOBSRKEHEBDORALER"
o g HEERD | AERRD | . e b
i)l " 2E wa| SOHT BN m k| hemRA | BLBUK | BEER %
7k/J§ *% = =F I HX7}<HI: by = L e m—ﬁbi TS ¥
= [m*/day] | [m’/day] EH | TS | &
1 ¢ 4000 X 6.41m 1959 | 59 2448 1440 1440 1008 X X X
£ ¢ 300 X 23.6m 1967 | 51 1152 1370 1370 963 O X A
¢ 350 X 47 m

3 ® 300 X 302 ~ 47m 1976 | 42 2016 1440 1440 1008 X X X
4 ¢ 400 X 30m 1969 | 49 864 500 864 605 X O A

$2
5 ¢ 350 X 55m 1969 | 49 864 720 720 504 A X X

INET 7344 5470 5834 4088

M5 5834 [m’/day] E#I80%ITEFL T3, b,
KB RLRREHESE (HAVKE ) 12 RS, Bkt T
NP EEKEZEECT ERBITKRMIAME TN L, HFIckEsE
ERITEZEAGKEEL, RBAHKED 70% LIFOH
KEZBIEHKEELTNS, £, LEMKERRRGHE
B - MR GEEEABATERAKGS) T, BRHK5%
IZE > TRD SN RALIKED 80% & H IR H/KEDH
RELTWS., —J, S /KBHRIERD (REESKE
i) TIE, HFKERUKT 2548, FHETUKESNDT
H1TaBUKARETH DL D1, BWIEHKEES, BAMICEBT
BIRFUHEKED 50% ZHEEE L Tn5” . Lal, EB
ZIHFEOXFOMETERIIMNIET 27290, ZOHRKEUK
eI < ETHKEEEL TELREDH D, TukEl
T TICBRFHRETH 5.

3. EBEEBRANICLDHKEREK DHE

RIEH T K D5 # 45Kk BH T Thiem O 2 HRH
U, RARTHEKERBEK Z2ER L
K = mk _ Q

23xlogR/p) H-HK

ey

2T, K" #ykEfR¥ (m/day], kiE/KFR¥ (m/day],
ROEZEMFE m], riFo0E m]l, Q:#KE [m?”
month], h:HFKE (H-s), s:HKEEDOKMETE [m]
TH5.

31 HKEZRHKOREZ t D1 RELUE
2008 4F 4 HZK%t =0 [month] &L TK*Z70Ovw
ML72HONE— 1 TH5. 20084 4 A% t = 0[month]

ELTHBD, 201946 AN t= 122 [month] &725.
7L, ZORIZBWT20144 11 H~ 201646 AD
NP DR O RTIEEENfTONAN 272120
MOST K *OMEIZERLTWE, HICHRLEZEZ S,
B O KALE T B2 EREICFHII S LTV AT HE
HnH0, ZOHMOT—% 2o EnSHIRT2 &
EL7. ZORMS K* OISR REEE & & IR LT
W ZEMHSNER ST, 22T, Wt O 1 KBk
ELTHFERXBIOHEAREERRL .

3 -2 INKEREED S AR K AN DELKE TR
DEI, MIUKEHFR QLI 1 B~ 35BN
N4, 553H) O&R > T HEERER 2 U T HAEEd K~
DFEARMEEEET S, BKEIZEHDOHKRITERRERH
EHITAEFLEBEICEL > TEESINS. L, &3
OHKEIZBEFIGKEES D S B DR ERE % 15> Tl
END. ZIT, ZHOKRRRRFHTENTIER > 7 Ok
BERGKBETERINTND EEZENS. ZOIRET
DEMERIIHF OB RGOS EZEESI TS, 5E
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FFLb0ZE I HYAEDICHEBE L 2EEEEKEE DM
BIRAfR &= A7z, B— 2i1c&RUE, 2016 FLEOHKEN
LM OT —& # AW HEEENEREZ LE>THO
BRIEMINTND ZENbNS. Thbb, RAKRUKH
RRENMERL TWEZ ENHL N ERS /2.

33 DATNAARERVEEHEERERXDMEEERED
IEAEL

X (1) TERLZFEKERE K OMHEARER O R &
EBITWDAL T ZEMNERSI N, HEDATZZ L
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Northern Part of the Sabae Fault and the Fukui Plain

— Induction from southern part of the Sabae Fault —

Takuo OKAMOTO

The Sabae-Takefu area (Seibu Bonch) has experienced no earthquake. However, an active fault,

named the Sabae fault, exists in the middle part of that area. We recognize the clear dislocation

between mountain and plain. We will study the structure under that area by using the gravitational

data and the wave-form recorded temporal station at the high school and the new station at the

elementary school. From the topography of southern part of the Sabae area and wave-form analysis,

we concluded that this dislocation was caused by the active fault.

Keywords: Seismicity, Active fault, Edge effect, Earthquake fault, Fukui Earthquake
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Fig. 3 Research program of SSH at Takefu High School.
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Crystallization of B-BBO in Barium Borate Glasses and TTT Diagram
Tomoharu HASEGAWA

The crystallization process of 48Ba0-48B203-4TiO: glass is investigated to understand the onset
of crystallization process and obtain the Time - Temperature - Transformation (TTT) diagram. The
annealed bulk glass samples of practical volume were successfully fabricated from raw materials in
this work. The heat treatment for crystallization was carried varying the temperature and duration.
The glass was devitrified by the heat treatment and the crystallization of p-phase BaB204 was
confirmed by X-ray diffraction measurements. At 625 and 650C , the onset time of crystallization was
clearly determined since the crystallization proceeded slowly. The TTT diagram and estimated TTT
curve are obtained as results of these measurements. The glass composition is also discussed because
the TiO:= addition would make the glass stable.

Keywords : Glass, Crystallization, f-BBO, XRD, TTT-diagram
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Intensity

10 20 30

M5 625 CCTEILE LTEHID XRD DFER. BE|C B-BBO BiERDEHf/\ 2 — 2 %RT

o ARG, AR & AR — AR O 2 fEE
Db 5. KEEALBIRER ORE Z FAREMEBR L &
5, FRHMNSERIKEL TWz, o T, ZokIR
B—RERNETH S, AE—ERL, HERESEREL
DFREHHRERAZL IR BT 2720, KRS ERR

&> T T B RN o 5 Z &R EZET S, X6
IZ, 650°C, 2.5 REMIZLIENC &> THEMb S B ilkl &
[fi SEM Bi%f4 2R3 (HAETH JSM-7001F). lum 2
DREZI OMENTERIND. ZOMEITBT 5 <Hrifbs
LB DO E-DNDY, FERAERHABICRD S Z &3 TE
smole. WHUERUEENTICE D RMPEDNTNDH
REMENE Z 5N 5.

4. TTTH

X712, AWFFE TR 53/ 48Ba0-48B:05-4TiO: ' 7 AT
B LHNHREBXIURME, #HALOERIIDONTI Y
E2T UL TTT/ERY. £z, HEESIND TTT iR %5
BUZ X o TRY. 625, 650°C Tl &R bOMETHIRIFREIE
LS, fERLBIARHZ AICIRET 2 T EMTE
—75, 675°C TIEASML DETNEEITES 72D, 512
BN &K o THESLBRIGRFIZEB) L 727230, Hb S LBRLAR:
MERERRDD ZENTERMNOTZ. ZTD=DH 675°C T

X6

M

@WCZSﬁﬁﬁMﬁﬁijwﬁﬁﬁMﬁﬁﬁ.

700
. o000 o o

_g 650 e o
s .
E‘ ° . ‘"-@ o
2

60| o Gess

© Ciystalized  48Ba0-48B,074Ti0,
0.1 1 10 100

Time /h
7 48Ba0-48B:0:-4Ti0: A7 AD TTT K.
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5D TTT HifRidH < K THEETH 5. #hf LRGN D2
BOHMIE, BE5<, BRI OREHLE CIRENLHY
%2 &R, YU TIVOIRIC K D KSR ORIEA RS
ZENMHBTIIRWN EHREIND. £z, 675°C LDEN
RETIE, HEOBERNKE < TIVI FILEDIEIL
RVl KTk By oAV oY/l

AR TR/ ESNZT—F DA TIE TTT HIFRD / — X HHH
TR0, EESmAEEZRD D Z LITREREETH
5. RIZ, 675°C 2 RET D&, BXZ-0.1K/sec DA —4 —
2155, ZOMBTIV BT S ATEL, oA EL T
ERARGISEETH B EE A TR,

5. HERBKFEICDONT

5-1 TiO: DI&E

AWFETIE, HEE T S0 & 25k X BaB204 T
HBH0, BHIZXOMKRBIFERRIICHBEFT
Ba0:B:0s=1:1 & L, #kx 48Ba0-48B:05-4Ti0: DH T
AEEEUIZ. E, AHKTIETIO BERWVHKTH
% 50Ba0-50B:0: // 5 A DWW T HME 21T /2. 48BaO-
48B203-4TiO2 T T X &MU K, 50Ba0-50B20; FHERIZHBNT
BRI T A%55 T ENTER, L LisEELE O
FEER, 650°C, 1~ 1.5 K QEYILET 50Ba0-50B:05 77 5 A
ITRERIEDA SN, MT7TIZALNDED, ZORIES:
T 48Ba0-48B:0;-4Ti0: 7 T AFfEfLL Ty, Eiz,
FrHAEE p-BBO Tld72<, BaO & B:0s Tho/z. DT &
13, 50Ba0-50B:0s 75 A 7%% 48Ba0-48B:0:-4Ti0> 15 AT
BN, REEBHIATHD I EERLTND, BaO-B:0s
TS R OIAERRAEEC & B & 50Ba0-50B20s FLARISHARAR
DE—ZITHB L TNS720 [4], B X > THMniE
fTUZZAIREME D B B, 2D &M 5, 48Ba0-48B205-4TiO:
KT 22BN, TiO: 3H T ADLEICEHF G L Tnwbs &
53N, Pernice H1E, FTIR JIEEE DTA s, 0
HIARCTI 2RI 2 &, TiNH T A%y hT—2ITAD,
775 A DBNZEEDIN L2 2 EE2mEL TS [3].

52 ALOsDEAIZDNT
AWFFE TR _ EDOHIFIMNEE TH 7 X DEMRITT IV
FEOFEANTND, KK LG RBICIT 5 2 OVER

13, RHPRRADCRNNEL, SR COBMRICHEL A5
DIFTITD TEMEE LW, AWK TH SN T Rtk
DNT, TXINF—EAEIXESHT (EDX) %175 /i
0.1 ~ 1wt.% FRED ALO; DIRADMEE S 72, BaO-B:0s-
ALOs %H T A TIX ALO: 234 T A Z2&E b &, it~
ObRICHEEHAD I EPWEINTWS [5]. AT
D ALO; [RANEREICE A D BIITRHTH 2703, 5%
BIMETHDEEZTND, £, AHED DT TORMEE
AN, T ABE EAED DI NRIEL U r— SR
FIANRHEN, MUBURGTHLSRBELE 5181,
ALO; & E/2W0 5 DIIMEIOMGT b IHETH 5.

6. FLOHESEDELE

H T AkGEALOYIHER 2 FMICHNZ MR L LT,
48Ba0-48B:0:-4TiO: 7 I XA Z# R L, ZD#EMILITDNT
RNz, F5 NN T BN B ERE R L, &
W< EEFBEHATH -2 £z, IRBICKDEREINLHA
Bl21G2 2 ENTE. ML Z 625 ~ 675°C, 301K
IE COMPHTITo 2. MmO R RS, fEEHORE
XRD IZ&K Do/ iRED EFITX 0 KSR LBIARRTIZ R
IR ED Z ENMERI N, [FE S N /=kEEAHIZIE p-BBO
Tholz. BFONHERNS, TITMEHES I ENTE

TiO: 2 & £721) 50Ba0-50B20s3 T A V3V BUILEEIRF
THEER E BbN R tE "L, Z0OH T AR T TIO:
WH T ABREIIEFEG L TWD I ENgholz. —F, AW
FRON T ZMEET O A Tld ALOs DIRADAH SN, SHF
DEEERRDLEND 5.

5, AR OEE TRESET 5 X OFHEFIEIC DWW THE
frL7z [6]. BIEkEEARIT 48B205-48Ba0-4TiO: ' T A D
R EIZDWTHIRZSES ZENTER, Fm iz D
I, ARFEO B, T ZAkERERTHE T O OB
Thb. SHBIIANT I ARIZBWT B-BBO Mtz k29t
BB 2 FRERNTHTETH 2.
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A study on self-analysis of the movement using a strobe picture:

its effect on college male students' long jump performance
Kazuhiro MATSUI and Akihiro AZUMA

The aim of this preliminary study was to investigate whether feedback based on self-analysis
of the movement using a strobe picture could affect participants' long jump performance. Male
college students (n = 51, average age 17.5 years) learned and practiced running long jumping for
five consecutive days (Day 1 to 5) in a physical education class. On Day 4 and Day 5, sagittal plane
motions of their maximal jumps were video-recorded and then processed into strobe pictures using
an iPad application software, enabling the participants to analyze their initial velocity and takeoff
angle using a conventional digitizing software. Participants were instructed to analyze and derive the
data by themselves after the class on Day 4 and Day 5, respectively. The results showed no significant
difference in average jumping distance between Day 4 and Day 5. However, the correlation coefficient
between a jumping skill metric and the change in distance from day 4 to day 5 was significant (p < 0.05);
in other words, participants with greater skill were able to achieve greater improvement after self-
analysis feedbacks. Also, 29% of all subjects who improved their jump from Day 4 to Day 5 achieved
increases in both their initial velocity and takeoff angle, as compared to only 9% of the subjects
whose jumping distance decreased. The self-motion analysis also helped students to recognize the

relationship between physical exercise and physics concepts that they had learned previously.

Keywords: PE class, Running long jump, Strobe picture, Jump skill, Self-analysis

1. % B % ETHRM & Vb TS CUHEEEA, 2018).

Fio, #T7 Ly MUK EMBET D0 A THREOHESRZ X

WEREICBWTL, FIREER & L ToeT 4 oiEMN D BRI L L, BiERAE Y 7 b bl & Ao TE T
NIV TA LW (Fukkink et al., 2011) . ©5 A IXEEZ BESZMEEBGN S LT A AEFAL, BLHY
DD I L THER CTE 5 Z L0 & OB P 2 8 X T 5 REITE ZIZICT (Information and Communication

AR— (James, 1971; Neufeld and Neufeld, 1972; Sewall Technology) #EDEHTHE V2 L 9. FEREICRANTUL
et al., 1988; Van Wieringen et al., 1989; Macrae, 2003; X7 Ly M REFRA UIZERA T 0 — RNy 712 8 D81
Kelley and Miltenberger, 2016) D772 b FAERZE (Weir DB, EHA A=V O, SiEadr LIERA A —
and Connor, 2009) |28 W T HHEMRIELET NA A E N2 5. DOIAIZ L DEREEBEOFTREME S HE Z41 T % (Rohleder
PAETIE, RN/ arRey 7Ly MERTH ) 2 LD TE 58 and Vogt, 2018; 557 L 480, 2019). S HIZ, EEIHATOK
] (digital movie) 23EH 41, BIEITFEE ~OB) T TG T HHRAbT — # & PR AR BERATIC & > TEhH)
DRI E YD LD, 2004), T/ 747 7 —=v 7w RBT DI IEHE O B N L T L e D72, EDX DR

R EEE (ARRER) ! matsui@fukui-nct.ac.jp
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T — 2 & IO AR B R EO R BT 253D TH 70
DOMREFTH D (Wilson, 2008).

—7, SMUERICAEAS SNRWER S LThO7r—X RX
FAIAR=IZBNTUL, f5 LT 2EEOEE (X7 +
— U AEROIEANBE OWEICHNTHDL Z ERFH
LT A (Cooper and Rothstein, 1981). F£7z, 7 B—X KX&
FNBIAR—YClL, (EXOFHOBEN L) HECHE
EDNA F AT =7 ARWER (T A —5—) ORPEDSBED
UEICHETHD Z LD (Gorman et al., 2019), By~
4=y 7L EBICICTICE > TED LD R T A—H —

EEREANEGHOEE, FEIESLTOREORBEI IS
5. ERPKIES LB A G =—2 ks m
—RARAFNABFEHDOOEDTHY, INELN DB E T
HREBRECTEBEAIN TS Z LMD, AIFETIE, BT
A (R 5l U, EREPkO /A A A =2 AW
NG A= — BT — %) HFEEALRBIG LT 4 —
KNy 7 L A¥EERAT. Thbh, FEEAHNEX

ST CEDBREEE LT, —MOBRIZE) & ORGIHE S
DA buREg L ZNEEET DY T R =T 2,
DG L72B & DT A —F = BEOWEITIEN TE 50 E
IMEFAT. IHITE, BEEE L L COmBEES L F iR
HEE) & DBREFG L LTI X DA DN T H IR

LIz o T, ABFZED HimZ, EESkOREREICBNT,

A b uREgEACZBEOACOICL DT 4 — Ry 7
PBKERERRE L RIS B A i 5 2 L Th o7

2. A &

2 -1 WiRE

el (2R 51 4 DFEF5ETH V) EFlin 1 175 + 0.853%,
HE11720 = 60cm, {AE:61.0 = 86kg), EIEHOBERIC
A RIET L D RSB O 5 D RIS Eh T
iehote. AFFITIEROEEREL LTThh, BREE
TRTFEOZHRE ThoTo. AFREZEET HITHT2Y
BN UOMRO BRI, FHik BIOBROARIZOWTH
BAFCHIIL, TRTOPMEH»SEREIC L 2 FAEERSE-
¥, AWIRIIEH L HESFEENFROMEMEFELZES

THKRBER/IZ LD THD (FH:30-1, 31-2).

2.2 HMEFIE

ABFFEN IS 2 MRk O HILI 34 5 Rl (Day 1-5) T
i Ehn, #IEHE#E Day 1) 28T, Bk, BA, 22
B 3B LUEHIO R RIS OV T ORI 72T A 7 0 A
NS, F0%, WG COEMEE 2 /- L HIEPk
&, BN OB 21T o 7. £, BRE OBk
¥ 2 % LT (Speed-effectiveness index; #iR) D7 H

Photo 1. An example of strobe p|cture used for d|g|t|Z|ng Images were reversed IateraIIy for the anaIyS|s
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W% 50 m X A L&FHIIL72. Day 2 & Day 8 ClBh&lE
Mt A BRSO U 70 s B RKBERIE 23 T oz, 3720 b,
BEREHE Y, RS me L, HilJT10m, 15 mEfEMS
¥, Day 3 OB TIE, mRBERO 7= DIC B2 IR
B (2B ERREE) 2 9E B HICED SE7-. Day 4 & Day 5
TIERBERBEC X 2B RE I COBRATTPE, Zhbo
BRI A FHR L7z

Day 4 & Day 5 TIro¥ 7o ARBEREOENEIL, SRR
5 iPad® (A1701 model, Apple Inc.) ZHVY, HHNLHA
A b= SN A buREgREY 7 b, T—varvay
I (Version 1.0.6, Sony Network Communications Inc.) (24—
THRE SNz, ZoY 7 by =T1%, RERIC—ERRIRIE
TEEDHE SN KD kA (JPEG EX) & H#)
BNTAERT 5. ABFTECIE, S O KBk (Day 4 &
Day 5) BrDBhA= R 5 A5 DR A 4R LT2BR0, 0.27 48
DFRGEG STz A b rAREifg %157 (Photo 1).

Day 4 Ol KBEHEDFHUE, #iRE 3R¥EITHB VTR br
REROGHIFEC DN THRE ST, TRk ORI
ELCREIDERER¥E Day 5) £TITITH 2 & & L. ik
FNIT XAV 7Y T BT =T T D WebPlotDigitizer
(Ankit Rohatgi #{F), #&HDA bR, KOG
ATy Ry— MR ENENEIRESNZUSB 7 7 v o A
BVEFEL, TUVXATTY T by =T #ANT, A b
RGO (KFEED) fEREFLEOT V2 A7 (JE
) R Lic, BEEIZY 7 RO =7 HTOF ¥ U 7 L—
a ¥ (BRIE) IZHESW TR SN D 728, RilE 0L iE O R
EmBOF7—2 & LT CSVEXTHhIn. —F, &
AT Ly B— MIHEIZ X > T Microsoft® Excel® 2016

Photo 2. A scene of the self-analysis.

THERIN, HOCOMAAATTFHERIZL Y CSVIEAT
— X &G0 AT B 72T OB CEEEIREORNE, BEUIA %5y
WrRZ A= =AM S NS LIS Lz, s
INBEDY—=NERNT, FHOGH /T A—F —&8N
(Photo 2). 7235, Day 5 DIRFEMRIT S FRRODHTEREATRL
7=. WebPlotDigitizer I[IEMEDEEEL Y 7 b7 = 7 Tidd 578
EFRim L alL T & L THIGEAHTITAS b, R
DOIEECA R HOEEENSHERE S5 (Carlson
et al., 2016; Mani et al., 2018). #i5#1% Day 4 %044k
¥A5BELTHZAHOBEEIRVIRY (57 4 — K3y ),
T—H % E#H LT 2HH (Day5) O KBEZTT-7.

EHIZ, Day 5DBICY 7L 7 vari— MIBWT, #
%412 Day 4 & Day 5 (2351 D e KBKIEIEEES 08T /3T A —
SIS £, ERBkOBEIE L RO
WCOBFETR D720, B OSRELOE) X 2/
e Zdg Ll ic oW T 7 L7 vra vo— MW T
FLREE ST ks, BAFREHIPRE OFTBKIZB VT
BENF R BIER S Th 5.

2 -3 SWAE

Day 4 DA M REHEDINTT 4 — F/3w 7 BBk
1%, 7« — K3y 7 #0 Day 5 OBKIREERE & g sz, £z,
TRTOHEHRE EF) O 50m EX 1L X) & BRERE (V)
I DN ERER G (Y = aX +b) 12, 4 Ad 50 m
EZA 2ERANT D 2 L THLND TRIBKRRERRE 2 SBkEE
HEBECBRT 5 Z & T Speed-effectiveness index (SEI) % T
Ik YRz (Azuma and Matsui, 2018; Azuma and Matsui,
2019).

Actual jump distance (m)

SEI

~ Estimated jump distance (m)

IBIL, fHx NDOGHTT + — RNy 7 Rtk OBKERIREE D 7
(delta jump distance, AJD) & SEI & OBMRZFH~7=. Mz
T, W7 4 — RNy 7 % OB K & < 72728 (JD-
Up ) &/h&Leo7-E (JD-Down #f) 1230, oMTHAT
Ly Ro— M TED B OIRE IR & BYI A O T iR O
{bzdi~Tz.
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2 - 4 IREHALEER

2 b B ARBEEOSHTHIR OB D TEIED 2 DIREIC
TRIEOH 5 t BEEZ MV, £72, AJD & SEI ORDR
T Y ORNHBREIC Ko TRz, TR

KL% & Lz,

3. HRBLUEZR

31 D74 — BNy IRIEROBRERDOEL
SIHT7 4 — RNy 7 HiOBEEERE CF%) + SD) 13412 +
051 mDay4), 71— K \v7#i%4.19 = 0.52 m (Day 5)
EHE OBICHEEETRD bR o2, A FRAREEDS)y
Hriddd < ETHREIC L 2BIFE RO T 1 — KXy 7 THY,
REZEIR = —F 72 L OME OHAIC L D8 L (XRE DS
AThotz. TORRE, BTN Tk EREE % 24
(&R hotz. —J, BHHEDEEDT 4— KXy 7 2\n)
#laC, Matsui and Azuma (2018, 2019) 1%, EEBEOEKE
BT B TR EMED B CAHA A S EToRi: TORKEE
PR PRI T o T EE LTV A, LR
ST, BEEHCONIT LN 74— Ry 7 ZDHON
FEREOPT TELICEIZ AWHEIED LITBZIT N EHE
g3,

32 PDWT4—ENYIHRDOBAE

AJD & SEI OOFHBIFAEE TH Y (Figure 1, r = 0.331,
P <0.05), 537 4+ — Ky 712857, SELAKE iR
BT EPKBIREE R T DR A b, bbb, HKE
He )% &0 BKERERREIC B A IE E (& W blF SEL > 1),
T BB EDSEBITENL T O NI FREMER H 5. Ll
720565, SEI <1 OHREITIN T 4 — Ky 712k - TRl
BMET Lz, —iIC, 77 =y 7 OWFECITLL OME %
VLT 5720, BENDORLNTMETZT TIIN2 > TH)
EORFAMAEAEL SETATREMEN B 5. SETIIBkEE R ¥ /1
&5 Z & v (Azuma and Matsui, 2018; Azuma and
Matsui, 2019), BESHTICED 7 4 — RNy 7 IZAFLORK
WEIZ & > TR b o Te &z b, £z, AJD
& SEI OBOHBIIAE TlEd - 20380 S 1TV 2 ¥, e
2 () 130.109 TH D Z £ 2D, SELZAID OEEOFR L
Z1HEHHTDICE EEoTe.

20r
15k n=51,r=0.331,p<0.05
) Y =0.971X - 0.896
- 1.0 F .
~ L] L ]
a 0.5 *% e o SEI
= s, o
3 0 k###;+ﬂgqqzﬁﬁj_4
: . ., E AL A XY
0.7 0.8 09
o5 [0 10 1 1.2
1.0k

Figure 1. Relation between delta jump distance (AJD) and
speed-effectiveness index (SEI).

3 -3 BERBEOEREAM/NSA—F—LDBEF
BEHEFRRE 0 L2 7 v—7" (JD-Up B AJD 23+ DF& 3 n=
26) LY Li= 27 v—7 (JD-Down BE: AJD 73— D43 n = 23)
(ZRNT, PR L BT NN (a), BEOIAOZEEN (b), )
HOBIENN (), W LTk OEl G % Table 1157
L7z 97 4 — RNy 7 OFESL, WikEE BT 6 ~ 8 Bk
R\ SEIBMEDZA L (23%) 238N, FIE & B9 O
DEESTEZEMIDPRRTZ. WTIDDI/RT A—F—Di
AR LN (a, b, ¢) 1 JD-Up BT 78.6%, JD-
Down FETIE 60.9% TH Y, WkEDAET a DEIGDENER
Ti-7- (JD-Up #f: 28.6%, JD-Down f: 8.7%). F72bbH,
Fit a OEIEOFERTAID NETH LA TH DD (JD A
BEIN U723 LTz 2R 7z, iz k&< 3§52
LITHEOWHZE S Z LD (R, 1983),2 D0D/3F A —
A —ZFRIRFICHEINESE D Z L 38 L. LarLes s, ID-
Down £ (8.7%) 126~ T JD-Up BETIEZ < ORF (28.6%)
MW2ODNT A —F—rWHFESE, NT7+—~ A% ES
BRSNS S, B, 7L —LAREBET D & ERkERKE
I 2 b AREE NG S TWRWEREME RN H Y, HHESe
13 < ETHIRIETH 573, Ik & BsEIAE o8 (Day
4vs Day 5) OREEIXHEEHE CENLEH, +6% (7.3 £ 1.3 m/s
vs 7.7 = 1.1 m/s,n=22), +18%(12.4 * 3.9 [ vs 14.6 & 4.0
J£,n=20) Thovo. UL 16 ~ 26 A EHEH CTH
L EfEMEN D X 51T (MR, 1983 BFHE, 1996), Z0HiINE
HELVKETHD EMEMNT R
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Table 1. Number of participants and the percentages that
changed initial speed and/or takeoff angle in each

group.
Grou Increase of Increase of Increaseof Decrease of
P speed & angle angle speed  speed & angle
) 8 8 6 6
Ib-Up (28.6) (28.6) (21.4) (21.4)

2 6 6 9
JD-Down (o (26.1) (26.1) (39.1)

JD-Up: Participants (n= 28) who improved their jump distances
JD-Down: Participants (n=23) who did not improve their jump
distances

Number in parenthesis indicates percentage (%)

34 BEFBLOBE

U7 L7 ri—MIBWT, BYgOSRELOB)X
B RTRE & B2 LTI W Cla 7259 (Table
2), LK TIRH SO < OB (49.0%) B7ea7e e (R
JrPA), FEITESHI A TR L, 23D, 45.1% DRV
BT B 2 I A BIE S 5 Z LT E . bbb,
177 & DD B E 2 F N TR (TR D 94.1% TH Y, &
& A EOYRRAE MR EOYBLOFZETHHE LT L s &
EREOOITTRET 2 ENTE B2 b

Table 2. Number of participants and its percentage of the
answer patterns on the projective motion of the
body during jumping (n=51).

Answer patterns Number Percentage (%)
Complete equation 4 7.8
Partial equation 21 41.2
Variables only 23 45.1
Others 3 5.9
4 &

AWIETIL, ERPBEOEEREICBNT, FEER LR A
FNaRBBRET XA T T N =T EHWCE X &4
WL Gtr7 ¢ — RN 7)), BREEEAR O RICSL T 5B
B ShTz. ZEORER, 97 14— Ry ZIXEHMICIE
HEOPHIRBE A R S W20 o 7203, EAZOBLED BBk
A XV ORENHTE EBRREREE NI D 725588 B,
GIMTT 4 — RNy 7 ORERITE RIS ST, E7z, B
FREREE DN U 72 7V — TV BIR: O 40558 & 56048 O i 5
EUESETEHENELLEEN W —J, BILRFETH
DARFRDBNRE D% < 73, EEBkO B ot & s L Gl

\CBIE LB (ROTERE) OBl cai-2 &b, ¥
XT A T IRHTT 40— Ry 7 1%, HEEE LB X
IR A X TE DA REMS R S T,

[
AMF7e1% JSPS B2 JP1THO7316 (R X2 — KT v 7 348) DOBIRL
EZ T T,

51 FASCRk

WEAL, FIIE, BILES, EAE L, =/, MR (2004):
XY 2N K DB K ORISR A O 7oK A T RREE DS
HRAEDS £ OIEETRE ORI G- 2 DR AAREE NSRS,
9(3): 115-120
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