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ODR =26 Hz
i 1IR2, f_cut=1Hz,
ODR =26 Hz
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RER AT A2 AT (B, AT AT E BARARI R o BTSSR AT H T R SRR LR R BT T
Ho MY RIS R THRIZ —0F, FE THRTHEE N, BN ATHEEsIE 2w E (BN 4
TS (A BCED I, HLESSE > AL IR ke ST

% 8. U KA

AR lalzlzlelalzlzlelalelo]z]a]a]s]
12 3 2 3 2 1 0 1 0 0 0 1 2 3

i A
(HRHE =3
i 44 B
00 0 1/ 0 1 2 3 2 3 4 5 4 3 2
(HRiHd =4
PLERF I NIZEE R (BT 388 x x AA A A A A A A B B B B A

ERER T B AR B R IO ROR . AT AL AT VSR . AR A RS
5B RF MR CARIB) MRS, fEmaRARel, SR A TRENTE, & RB TN
B, PR ECEAARIE 3 G RIHEUEATUS REECE) BT, RO AT, 4 BB A 4
TR S U0

TEAY B F A B LG U R RS (O, D e e 45 L .

1.5.1 R T sr 2R AR BR ] LSM6DSOX
TCRB AR EA RN T4, 74 LSM6DSOX FF§iH 4 F4H. T HE T BAE 7040 2885 6] — 74 R AR ISE )
AT A

3% 9. TR LSM6DSOX

RIS TR FNE S 16
B RHM I TE 0 R R T 4

Ve AIEEEZ N TEH R, — T XTI FHL AL T Py e B B A 17 A
1.6 BRSO

LSM6DSOX it # 4t 7 —Fhu] e B A FUIREHL, 12 IREPUEH FEgask, TH2E TR,

BRI SR T A —i, LU sEsiia g .

HIERE LSMBDSOX H i BUIR S UK B L a2 > P AT~ AR e S 45 s X a] LUl CHKDT 2614k szl
(IR FH2E1E AN5273 LSMBDSOX: A RRARSHLETR) .
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PIBEINEZ LA

2 PLEsA I A A

T A AT LSRN 5 A& LA - 2] WA T e, %% T A TN Unico GUI (9 B # it .
2.1 Unico GUI

Unico J& B ik ™ fh 4 & R T AT MEMS A4S R B - St . 27 LSBT STM32 flds il 2%
(Professional MEMS Tool) KM HEATAZ L, M A LAZE MEMS {5431 PC GUI 2 [W#E47i# {5 . Unico tha] L)
RN EHGERED] PC MM T BLIsT.
A {E www.st.com _E ) STEVAL-MKI109V3 H$£ %] Professional MEMS Tool Bz 4115 B .
Unico GUI #2432 FF = fE R0 = AN AF .
. Windows
- STSW-MKI109W
. Linux
- STSW-MKI109L
. Mac OS X
- STSW-MKI109M

Unico GUI 7 ¥ LA B A% U R R AR B aR T Y, IR v RAF B V2 A 3k B 2 AR i -

I Unico R0 MEMS 538 27 A7 4%, AT REB% ST 25 A7 25 1 B I DUg R 201 1h, IR AT LB BETE 84 3R ha iy
RACE o T R A A7 ARG B AR AP TE SCA S (A .ueh , I NIAE SCH R R E . xR, SErTBATEJL
b PO o)A S R T

Unico GUI 7 {41855 ) A% T 2@ H 3h A4 st & L B SOk S s AP 2 i B fE . A R /2 GUI it —
SR H, ARG ra LA TREL, 8T DU R E SR, P TR X e B SRR R R B E T

HLES 2 ) Bk TR R 504 1 78, ATl Unico (18] 17)f%) Load/Save #2835 BUE MR H & xF T mE &t
“Acceleration” 7o V- SR frAF A [mgl. XTFFEIRL, “Angular rate™ 5 AE 5t VFK £ £ 7 A [dps].

JERC: IOREHEN, DAL GG &/ Start” fiI“Stop”#% £l (7F Unico 1] Load/Save #rii7) , LI TE RETF4G 245 K
W7 1R RITE G DI, TE IR TTE BT AT, 7 W TE% e Start” #5852 Fi T 4017 &, FFTEE R
Stop” 1% #.Z I 1L 1T -

W 2648 Unico GUI CRFE BAGERRI PC)Y , W C 3R BUEE H S M o B B s H &, DUZERLES

PSS )
E ISR
& 17. Unico GUI

illmlsﬁmpm: oM :I ¥ Connect “'mm‘ b sttt wsStp XKedt
ﬂlmhlmlwus[mszl | Reg2 | Page0 | AdvPage 1 | SensorHubRegisters | Lood/Sove
Bars
,E; Save Data
fud ; >

Lol - Choose the file name: | Browse...
i L Lol et et e (Accederometer) Clise [¥] Acceleraton [ Angle ] Interrupt

;;: (Gyroscope) Tlise [¥] Anguler Rate
¢ | Temperature 158 || Temperature [C] | DedsioniTres Resuits
FIFO
e - Press Start for logging: [ Start J [ Stop _]
FIFO
% Load [Save Configuration
[ ]

Indin,
B - Cick Load for loading a configuration from a bext fle: [ Loed ]
FFT
) - Chick Save for saving the current configuration to a text file: [ Save ]
FFT
el

we )
#

Pedomet.
STMicroelectronics Demonstration kit = STEVALMKI197V 1 (LSMEDSOX) Board = ProfMEMSTool Firmware Version = V3.1.8 Unico Version = 8.2.4.0 Beta
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Unico GUI

SRJ5 A LU ] "Data Patterns" b2z (141 18Kt S B A H B E N GUI 2N Unico HL#s 22 2] Wiz TR H . ik
OEE R Boss SIS (Bltn, EESNRBISE S, SiRATREN: ik, 178, 18D o ol
WA B HARIL”

& 18. M8 I W% LE - Data Patterns

Current Data Pattern
Sample [#] Accy AccY AccZ GyrX Gy Gy Extx Exty Extz =
Yiw =33 o) L LTS 3.£3£3 132U 3.833/3 u u v
925 -43 245 838 24.465 -0.3325 10.78 o [ 0
926 26 281 656 34.09 -15.54 18.3225 1} 1] [1]
927 77 311 571 30,3713 -21.5425 22.1113 0 0 ]
928 99 329 626 20,6413 -23.2488 20.1863 o L] []
929 119 352 718 14.805 -24.4563 13.6325 0 L] [1]
930 129 380 780 17.7275 -27.1B63 3.3775 o [ 0
931 131 406 876 16.17 -30.3538 -9.1875 1} 1] [1]
[ 932 89 460 923 16,4238 -25.4363 -19.74 0 0 [ o
»
Set Result: runsing ( L0AD
Data Patterns Loaded
Pattern [#) Samples [#] R
0 910 still
1 345 still
2 1303 walking
1284 walking
1265 alking
3 838 running

WLES 2 =1 A% T B B B s T34 o ) FoUBI 55000 ) B B Ay
. T EE T N [mg]

. e RN [dps]

ST, AImgleEHeAlgl, W TREIBAL, M[dps]EEHeAlrad/s], I HIHLES ST AL T B P36 1 57 B ix gt
EEHL, DMENLES S OB A AL B IE B B ([g1f[rad/s]D . X TG RS, TR eI B 5
B B 5% B 3 24 ) R AU

FERLES 2 2T % TR (151 19)f9“Configuration” b2, AITC B HLES 2 > WA 24 (41 ODR. W&, HHK
i UEBES . RRE. TR o %L ARVERERTT R TR A 2 IS, IR I N SO B R
B ANREAE o L BORRAE RS B e SR B

Y EEE I B AT BT, 1% AR AT O B A ICE [ 382 ODR A AL (R T i B i AR IR0
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Unico GUI

E 19 Bl TR -E

[ Data patterns | Configuration | z
Machine Learning Core configuration S‘
Tumber of samples Tor The window of I=rest: 52 i | B
Filter configuration
Configure one filters (End fiters configuration |
Features
Fesre:  Variance [ gt ACC VA2 [ [] Enabled ] signed =
Fexrz Energy [ e acc_x [ Ensbled " signed
Fesre:  Energy [ wmests acc_y | [[] Enabled ] signed J
Fesrs:  Energy [ e accz [7] Enabled ) Signed
Festwe:  Energy | ot acc v Enabled [ signed
Fesre:  Energy [ e acc vnz [ []Enabled ) signed
Fesve:  Peak to Peak [ ot acc x [ ] Enabled = signed
Fesnez:  Peak to Peak [ e acc ¥ [7] Enabled ] signed
Feure:  Peak to Peak [ et acC2 [ []Enabled ] signed
Fese:  Peak to Peak [ o acc_y (] Enabled | signed =
—

HLE 51 % T AL 0" Configuration” b8 4 1 LR P36 5 SCH(ARFF), SRV B FRIL R 04 PSR B
LA 5] THAR(S 2.2 1 ).

VLRI HUR T4 5] Unico HUROBLERSE ST WL TR, Lhse A LSMBDSOX o f7 AL B2 Ak
IS B 1238, Unico GUI TSN R, (EIC S BB MOR R BIR, IF AT BRI SR (1%
BB AR SR — A — SR S
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S LN

2.2 HRA L R

JURIALES 2% ) TGOS AL R S o B 0 TR 2 — ARG R IT R I Weka 8 CF QUL 1958 2 R4S
B, S0 A) o BB T HAHE: RapidMiner (3% B). Matlab (5% C). Python (/5% D).

Weka BEMB MBI R0 (ARFF) Z: Rk Semy . dlid Weka AT DLITALME 28 &8 M58 & g e i, I BT DUEd 5 i
Weka H (1) FiTA 7] FH S HCR LB [F] 1) Y SR e 2 20 & 21 B.78 7 “Preprocess” fl“Classify i+, X LL % T
R AT T Al P IR A R SR

/5 20. Weka Preprocess

j Preprocess T Classify T Cluster T Associate T Select attributes T Visualize ]

[ Open file ] { Open URL J l Open DB J l Generate. J Undao l Edit. J l Save. J
Filter
l Choose J|Nune H Apply J 1
Current relation
Relation: ActivityDataForProgram.. Aftributes: 15 Name: MEAN_on_ACC_X Type: Numeric
Instances: 6217 Sum of weights: 6217 Missing: 0 (0%) Distinct: 3243 Unigue: 1894 (30%)
Statistic Value
Minimum ]
Maximum 1.487
l All J l None J l Invert J l Pattern J Mean 0.47
StdDev 0.384
Class: class (Nom; || visualize Al
2 [] MEAN_on_ACC_Y l fhlom) | M Jl
3 [J MEAN_on_ACC_Z
4[] MEAN_on_ACC_V2
5[] VAR_on_ACC_X —
6 ) VAR_on_ACC_Y
7 [ ] VAR _on_ACC 7 v 7i0 w0
347 il 311, P28 an 330
Remove 12 =il
157 154 115 960 54 33 4y 2
: o 0.74 149
Status

[ | [0 | e
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5 21. Weka Classify

[ Presracess [ Classity | Cluster | Associale | Select atributes | Visualzs |
Classifier

Choose 4B -C0.25-M2

Test options Classifier output
f f

y

(L Use training sel VAR_on_ACC_ V"2 <= 0.018555: still (62.0)
() Supplied test set t VAR_sn_ACC V2 > 0.01855%

VAR _on_RCC_V"2 <= 0.078125

(® Cross~alidation Folds VAR_on_ACC_ X <= 0,000696: scill [5.0)
VRR_cn_ACC_Y > 0.000696

| VAR on_ACC ¥ <= 0.014343: walking (43.0/1.0)

| VAR om ACC ¥ 3 D.014343: szill [4.0)

VAR_on_MOC V-2 > 0.078125

ENERGY on_ACC_V*2 <= 86.5

HES (MERN) on_RCC_X = 0.043011

| VAR_on_RCC_X <= 0.003302

| | ABS(MERN}_on RCC X <= 0.01387: fastwalking (7.0/1.0)
|1 ABS(MERN} oa_ROC X > 0.01387: walling (12.0}

| VAR_en_RCC_X > 0.003202: fastwalking (31.0/2.0)

ABS (MEAN] en ACC_X > 0.043011
i
I
|

) Percentage spiit %

( More options.... |

I

I

:

| | :
| tvom)ciass i'_] :
|

I

|

|

Start Stap

Result list {right-click for options)
[

16:47:04 - rees 48 RBS(MERN) on RCC_Z <= 0.337322

! FeakToPeak_on ACC WV <= 0.7315934: walking (2.0)

| PeakToPeak on RCC W > 0.731834: fastwalking (5.0)
1 | ABS(MERM) _on _ACC_2 » 0.937388: walking (29.0)

ENERGY on_ACC_V+2 > 86.5: fascwalking (17.0/1.0)

Huzber of Leaves il

Size of the tree : 21 ‘

.,[T_k - J

PSRRI AR, AR B A2 E] Unico "PIOBLER % I AL TR, DASERL LSMEDSOX A7 17 & HL B A2 o

Unico 1 L& 2% > AZ TR Ao DASCA RS (xS AN RS SCIF . SCARSOIF L 256 5 R AT Weka J48 4 sUf 5k
W QREERRGIAE 22 hER) o 75 Weka 702K 88%il (15 21) o, DAUNE 1T (BT RD EmEEREN,
o % £ RapidMiner #38 ([ff>% B) MIURSER . SRJamidT CHHECRIB IR/ Ardk. AZ50K Weka FA% 5 i i 52 il
BSCA
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EELE

22, PRI

Eile Edit Format View Help

WAR_ON_ACC_VA2 <= 0.018555: still (62.0)
VAR_on_ACC_wvA2 = 0.0L18555
VAR_ON_ACC_vA2Z == 0.078125

VAR_ON_ACC_X <= 0.000696: still (5.0)
VAR_on_AacCC_x = 0.000696
| VAR_ON_ACC_Y <= 0.014343: walking (43.0/1.0)
| VAR_ONn_ACC_Y > 0.014343: still (3.0)
VAR_ON_ACC_WA2 = 0.078125
ENERGY_ON_ACC_WAZ2 <= 86.5
| ABS({MEAN)_on_ACC_X <= 0.049011
| VAR_ON_ACC_X <= 0.003302
| | ABS(MEAN)_on_ACC_X <= 0,01387: fastwa1k1ng (7.0/1.0)
| | ABS({MEAN)_on_ACC_X > 0.01387: walking (12
| VAR_ON_ACC_X > 0.003302: fastwalking (31.0/2. 0)
ABS(MEAN)_on_ACC_X > 0.049011
| ABS(MEAN)_on_ACC_Z <= 0.937988
| | PeakToPeak_on_ACC_V <= 0.731934: walki nE 2.0)
| PeakToPeak_on_ACC_V > 0.731934: fastwalking (5.0)

|
| ABS(MEAN)_on_ACC_Z > 0,937988: walking (29.0)
ENERGY_ON_ACC_wA2 > 86.5: fastwalking (17.0/1.0)

Number of Leaves 11

size of the tree : 21

TSR ST oA T B AR A, W A% Iy Weka J48 1% (3 RapidMiner #2) , LU# Unico F AL
2828 S N TR RERS IR TR L Bk S o

2.3 [[=pu

23 BR NEHER AR B (LSMBDSOX) 127 A7 i e B I HL % 27 > db B 7

#45 2.1 75 Unico GUI 1 if7x, ATt Unico GUI [#)“Load/Save IR 3 B St =, an Sz /e oiE s o, 8%
W P A B — SN R B A=, A P A m DA I e g 45 =A% B Unico MIMLES S Wiz LB, HE—
LERR ]
o TR EE AR I DA DIAR AT S, L H A A I i A

- A X [mglA_Y [mgl A _Z[mg] G_X [dps] G_Y [dps] G_Z [dps]
o FRARAT G A I i R R B SR B

o SURSIPEIAR AR L AU IR TR CWnRAD BRI CInRA)D L SRR RS S (IR
) .

o ATAAMEEES B R T N XS YL Ze
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EELE

23, IEEHE
FIASCHE RO
PRIHHE R
- N
FEEOR A BN 5 T T4 5 1 T Bl ‘
v
Z AL At 8 RO 1 — = —
5 =
Il% A FWeka —— 2=
m‘ﬁ HIARFESC /
JEE S A
(.ARFF)
I Wekak: e
R (1 B SCAS e
e et
(.txt)
@ Ot VW e VST P e \
@ P I } —!
HSRE

(.ucf)

17T Unico H LA 22 S WIZ T B, AR DL _E s sCHRBU £ e, I v il H B 2 i as R (T
Fizs) o

AN5259 - Rev 3 page 24/61



MR AR E P — AT

m AN5259

EELE

E 24, B Ry HHR s

Current Data Pattern
Samgle [£] Accx AccY AccZ Gy GyrY GyrZ Exity Exty
Hen =33 Fre wae 3.£3£3 13,2003 3.033/3 u u
925 -43 249 838 24,465 -0.3325 10.78 1] (1]
926 26 281 656 34.09 -15.54 18.3225 1] (1]
927 77 3 571 30.3713 -21.5425 22.1113 1] o
928 99 329 626 20,6413 -23.2488 20.1863 o 1]
929 119 352 8 14.805 -24.4563 13.6325 a (1]
530 129 380 780 17.7275 -27.1863 3.3773 o [}
931 131 406 876 16.17 -30.3538 -9.1875 1] (1]
932 89 460 5923 16,4238 -25.4363 -19.74 a o
d| |
Set Resuft:

2
3
5

InE AT B iia0s, AEN R E R R ENS E NS E. XS HCN ODR, R, MR, d0
K. JERES. HELs.. (nE 25, & 26, & 27, B 28 FR)

& 25. LI NI E

Devioe

Select the device: [Lsmanson i |

Hachime Learning Core DR

Select the intemal data rate for the Madhne Leaming Core: [;‘Slﬂz _'.

Inpats

Select the Machine Leaming Core inputs: [Moﬂh’ﬁﬂfmy' _"

Accelerometer Full Scale

Select the ful scale for e acoslerometer: [2¢ |

Accelerometer QDR

Select ?EO\:‘L::&:#’#I'}’T‘!M(W:‘"Q:E". [EH! _'.

Decision trees.

Mumber of decson trees: [ =/
R % [ b
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EH
N
& 26. yEBRE
Window length
Number of samples for the window of interest: (64 |
Filter configuration
Configure one fiter: [He accy -1
Filter configuration
Configure one fiter: [ accw ~|
HP ACC{xyz) =
HP ACC(V) B
HP ACC(V~2)
BP ACC(xyz)
AR _—
TIR1 ACC(xyz)
IIR1ACC(Y)
| IR 1 ACC(I~2)
27, fAERCE
Features
Feswrs Variance [ e accy | Encbled | Signed B
Festre:  Variance [ e acc_va2 | [ Enabled | [ signed
Festrer  Energy [ Inputi  ACC X [ [7] Enabled [ [7] signed J
Feawrst  Energy [ o acc.y | [ Enabled | [ signed
Fesnrel  Energy [ mpm acc_z | [ensbled | [ signed
Feaure:  Energy [ mpe accy | @lEnabled | [ Signed
Feste:  Energy [ e acc_va2 | [Clenabled | [ signed
Featwre:  Peak to Peak [ e acc x | [ Enabled | [ signed
Featrst  Peak to Peak [ o acc.y | [ Enabled | [ signed
Feste:  Peak to Peak [ me acc z | [ Enabled | [ signed
e % [ nex

J5l 28. ARFF 2 Ji%,

R —- ER——— | Lcnemes | Lo
Festre  Peak to Peak [ e Acc x | [Jenabled | [Jsianed
Fesurs: Peak to Peak [ e acc.y | [Jenabled | [Jsigned
Fesve peak to Peak [ wex accz | Clenapled | [ signed _

Save ARFF file

ARFF file: ( J

H

[

AL AN IR B A 2 MR . 7E%EE“End filter configuration”Z$2 B, GUI £ [ iR 57— NIk 2 (14 26).

A A SR AR R R e 2 T T RARFAE (1] 27)

fic & S T ARHIESS . Unico AL 5 3] A% LR AE B— A ARFF SO (18] 28) , SO RL S R DI 2Rl T 5
BT RAE. [ 29 SoRT Unico 9 BUMLES 5 2] % T B A i) ARFF SCHR

ALK A KT ARFF SO InEk 2] Weka o, DI EERSER . WS A Weka MU EEGRSEM, P L 40% ARFF STIF4%
He AT AT Ho At e SRR A il R T 5 A SC AR A e FEIRRE 1B LT, FTRRIE T3 Y SR U o 5 2.2 71 DSl A=
b TR K Weka J48 #5X.
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EELE

% 29. ARFF 3Cf

e [t Sewch Ywew Epcoding Langusge Segtings Took Macn Eun Plegins Mindow [ x
cEHE s SR At BRSIEIFAeEEEHEB

e 3 |

Frelarion “MLO" =

3 fwtriboce MRS (MERN) oo ACC X suseric

4 Mactribuce ABS{HEAN)_co_ACC_Y mumeric

& Battribuce ABS(MEAN) oo _ACG_I mumeric

6 Battribuce ARS(MERN) o _ACC V-1 numeric

7 Battribute ASS(VAR)_ca_AOC X saesic

trribute A23(VaR)_so ACC Y mumeric

Barrribuce A58 (VAR) co ASC ¥ susesic

Barrribute J53(VRAR)_ca ACC V-2 sumesiz

fartribuce ASS (ENERSY| _en ROC ¥-2 nomersis

farcribuce ASS(ENERGY| _on_filuer BF_on AOC_V°I mumeric
Martribute ABS(ENERGY) _on_filter TTRZ om ACC VI mumerig
fattribuce ABS{IeroCrosa) _on_filter BE_ca ACT VI numeric
Bstiribute ABS{IesoCross)_on_filtes_I1RI_oco_CC_ V2 numeric
Battribute ASS(PeskToPeak)_ou_aCC_V womeric

Battribute class [Sraticnary, Malking, Jeguing, Biking]

Baata
0.005840%, 00390625, 1.01465, 1.03906, 4.17233e-08, 3.BQd4Te-04, O.00E53554, 0.010T4Z2, #0.35, O.585538, 7875, &, 1. O.0046484, Sravicnary
D.8059967, ©.0389404, 1.01465, 1.02613, 2.02656e-06, 7.62535e-06, O.00683554, 0.00BTESIE, 79.875, 0.0DDATM, TH.5IT5, O, 8, 0.010T42Y, Scaciceary
0.00609207, 0.03997E, 1.01465, 1.03223, 4.649168-0%, 4.T6237e-06, 0.000976562, 000428281, BO.37S, 0.D09771523, 20.625, 0, 0, 0.D1M6719, Staticnsry
0.09559235, 0.0400696, 1.01I7, 1.03516, 3.03984e-0f, 7.6I%)9e-06, 0.0078125, 0.005853)E, B0, 0.00043273, 40, 0, 9, 0.012655), Stacicmary
C.CSELETAY, C.009215Y, 1.01562, 103438, J.45T0Te-04, B.SRI0Te-0E, O.000STESEZ, 0, B0.25, 0.000634101, 40,0825, €, O, D.OL464E4, Stationary
0.00530624, C.03N458, 1.0166, 3.0332, 4.05312e-4, 9.536T4e-06, 0.COL05212, C.0009TES61, BO.28TS, 0.009090053, 84,125, O, 0. 0.0026933, Staticoary
0.0038137E, C.030ETEL, 10166, 1.03418, 3.@9%4Pe-Cd, T.E3R30e-06, O.0009T6563, 0, £0.35, 0.0007I0449, £0.9373. &, C. 0.0136933, Steticoesy
0.00541306, ©.0393ETT, 1.01465, 1.031%5, 3.278366-04, a-05, 0, 0.000FTESEZ, TH.$ITS, O.0C0EE3TST, B0, O, O, B.0136TL%, Sratissary
0.00675964, 0.03R908, 1.01562, 1.0361%, 1.90735e=06, 1.1444le=05, 0.0029296%, 0.00T8INEH, BO3LIS, 0.0MO09RTS, 20.5, 0, O, M.010T422, Seatissaszy
O.00543TE, 3 0NNBOEE, 1. 01465, 1. 031BE, 1. STEMbe-04, 6.€T572e-06, O.000STEEE, 0.00LFTESEI, TH.SATE, O.000E1961T, S0.0EXE, O, O, OLOTERE, Sramiesary
000581741, S.029425T, 1.01367, 1.0322%, &.19885¢=08, 1.04304e=05, 0.00292969%, 0.00155312, BO.13%, 0.DONETISRS, 0, 9, 0.0126953, Stavicssry
0.00605252, 0.039733%, 1.01I7, 1.03613, 2.5034e-06, 1.04504e-05, 000976562, 0.0068359, BO.DEIS, 0.000499725, 80, 0, 0, 0.0107427, Stacionary
33 0.00537108, 0.033053, 1.0127, 1.0361¥, 2.8610Ze-08, &.6757Ie-08, O.0O87ES08, 0.00SESHME, BO.1IS, 0.D0DAE0E3S, BO.035, 0, ©, 0.0136719, Staticnary
33 0.0051169, 00394582, 1.01465, 1,0032, 2.26490e-06, 1.52888e-05, 0.0029296%, 0.00195312, BO.ZS, 0.000424862, B0.25, 0, @, ©.0117188, Scacicsary
3 0.00HTH6, 0038757, 1.01367, 1,003, 3.€3500e-04, 9.83674=-07, O.00090628, 0.00290969, BO.302%, 0.00018351. £0.875, O, €, 0.0LTETEL, Seaticoary

0.00414837, 0.03BETRE, 1.01367, 1.03613, 1.99350e-04, T.63839e-0, 0.004BE3RL, 0.00MTEROE. TE.$ITW, 0.00024700%, #0.875, O, 0, D.0IOMIL, Staticoasy

0.00430568, ©.0303066, 1,01465, 103333, 3.158084-04, B.SE30%-0, 0.COUPTESED, 0.00IKCH2S, BO.25, 0.004RIT803, E5.187S, &, O, 0.0324983, Staticoasy

00178808, S GLER1E3, 103081, 1.04100, £.8373e<dd, 1. BE10Je=0f, O, 0.00SESHIE, K1 OEIE, 0.0004BEINS, B1 478, 8, 0, 0.0136M83, Sraviceasy

O.BHASSAT, G.B14183, 1.01953, §.04004, T.AETHlestE, 1.9073Se=08, 8, O.00THLIS, BO.6ZS, 0.0004TE2%, B1.A3S, O, O, 0.0117188, Jearicmary

00135422, 1.01B55, 1.03711, 5.72205-06, 4.T6237e-07, &, 0, BO.ER7S, 0.D0OTEML6, $1.0625, &, 0, 0.0M2€953, Starisnsey
©.014556%, 1.01953, 1.03906, §.48363e-0, 1.66233e-06, 0.000976562, 0.00I52969, BO.275, 0.000500679, 21.5625, 0, 0, 0.0117188, Staticoary

O143585, 1.01853, 1.04004, 6.4373e-06, 3.0554de-06, 0000376562, 0.006BISH, BD.6275, 0.D00270067, ®1.1875, O, 0, 0.00974562, Stavionary
©.0138016, 1.01B55, 1.04199, 7.15256e-06, 2.26430e-06, 0.00J90625, 0.006BISH, Bl, 0.000507832, B1.187%, 0, 0, 9.0146484, STatiomary
2.0043569, 1.02051, 1.03613, 6.4373e-06, 1.2640e-06, 0.COABEIEL, O.006EXFM, B1.06I%, 0.0D0)2355. BA.875, 0, 9, 0.001TI8, Scaticoary
0.0141373, 101883, 5.96046e-00, 1.1530%e-06, O, 0.006E3SA4, BO.TH, 0.0DOABEINN, £1.12%, 0, O, 0.011 Staticeary
D.014007E, 1.01983, €. 43730-04, 2.900030-06, 0.COI929ER, 0.004EE B1.387%, 0.0031692, B1.7%, O, O, 9.0136T1R, STaticsary -

bength : 4215755l 30380 Lzl Cel:15 Sel:0|0 Windows [CRLF)  UTF-8 L

-

NPT E L RE 2 5, WL R ER CRA Weka J48 #30) Jn# 3] Unico GUI [HLAR 2% ) W iZ T H+H, Ll
SE AL B T IREGE T (LSMBDSOX) (1 2r f7- 4 1 & o

30 SRR PSRN TIE B

Save ARFF file

ARFF file: (C:fusersmichee ferrans esktopjactvity.arft )

Decision Tree #1 Results
Insert the result values [from 0 to 15] for dedsion tree #0:

stil walking jogging

@) I

Decision Tree #1 File (WEKA output)

Decision tree 21: ( ]

1

R B R M e — P NBCE TR A, KR T ARPSEW G R R igs 4. 25, THROHESRIFER (& 30)
S E .
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EELE

H 31 oo RS AR

| CataPattems | Configuraton

Hachine Learning Core configuration
Save ARFF file
ARFF et [Cihogs/acty.sts )
Decision Tree 21 Results
Ingpert the result volses [from 0 to 15] for decsion tree #0:
st walking unning
o) G (O
Decision Tree #1 File (WEKA cutput) - [Available nodes = 247]
R T i~ e )
Heta-classifier
Ingert the ensd counter valoes for the dedsion tree:
#1 ] 3 =4 25 =5 =7 =8
@ ] 1 ] (& ] o @ @ ] (o | 0 ]
Save Configuration File {.ucf)
[ File Path: [ ) Browse

) ——— - (]

MR AT ARSI E CRAERT, AT Unico GUI ff“Load/Save” i 144 FL s 28 F .

& 32. Unico BARE
Load/Save Configuration
- Click Load for loading a configuration from a text file: [ e ]
- Click Save for saving the current configuration to a text file: [ ]

Xt HEAT gL S, FIFE Unico (14 33) A% & 1 b Bl 7E AL & HLas 22 5] WAZ IR A7 A7 25 (] 34) A H b — AN A7 A7 A8 3E I
R HLE A2 S S5 R
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Data read from the Accelerometer

Gyroscope:

Data read from the Gyroscope

Decision Tree results:

| 33. Unico B & O

L[SIZ[UIB.[UI

MLCO_SRC
MLC1_SRC
MLC2_SRC
MLC3_SRC
MLC4_SRC
MLC5_SRC
MLCG_SRC
MLC7_SRC

AN5259 - Rev 3 page 29/61

& 34.

Unico - P332 AR IR 3 A58

[

Read | wiie ] Defauk )

Read | wiie ] Defauk )

Read | wiie ] Defauk )

Read | wiie ] Defauk )

Read | wiie ] Defauk )

Read | wree | Defaut

Read | wree | Defaut

(7oh) | 01
(71h) | 00
(72h) | 00
(73n) | 00
(74h) | oo
(75n) | 00
(7h) | 00
(77) | oo

[
[
[
[
[
[
[

Read | wree | Defaut
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AN5259
BRI

3

3 R 71

AATA T ATH LSMBDSOX iy s e i) — 2771
3.1 PRB

B R R E R T R IRE BN . A R AN A T R R SRR R AT R = RO R IR B B0 (kB
1. 4R3h 20 PR3l 3D, AR INIE FE T ECT T (p2p_accNorm2) Hh i I e (4R 4iE

SRS BN GIL 26 Hz 1247, FFERA 16 MEARE D h it H4RFE. LSMBDSOX 7£ 1.8 V T HIHHFELI N
171 pA. RHIHLES 2 2] WAL, LSMEDSOX I HLALHAEZI N 170 pA, Kb &2 > A RZ A BA I BT AR U 1
HA.

35, PR3 ML PR

DecisionTree\ibrati
File Edit Format Yiew Help
p2p_accNorm2 == 0.03: vibrationl -
?Ep_accwormz = 0.03

p2Zp_accNorm2 <= 1.5: wvibration2
| p2Zp_accNormZ = 1.5: vibration3

Number of Leaves : 3

Size of the tree : 5§
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‘Yl B
3.2 1Z 558
T I e SR o T S e S 0 2 A T S8 B P 6 B %k SR T R\ R AR
I ) 3 3 25 )

ARG A IZE R ERCE L 12,5 Hz 1817, JFERA 39 MEAR & M b it 54HIE. LSMBDSOX 7£ 1.8V )
RIS FEZI 171 pA. KA A i fEAe sy, LSMBDSOX R FELI )y 170 pA,  DRIIEHLES 7 2] W AZ B AR S
TRHAEDN 1 pA,

[ 36. 23R YRt

| dec_tree.txt - Notepad =] B

File Edit Format View Help

module_variance == 0.009: Intensity_0 o
module_wvariance > 0.009

module_wvariance <= 0.013671875: Intensity_1l
module_variance > 0.013671875

module_variance == 0.0234375: Intensity_2
module_variance > 0.0234375

module_wvariance <= 0.033203125: Intensity_3
module_wvariance = 0.033203125

| module_variance == 0.078125: Intensity_4
module_wvariance = 0.078125

| module_variance == 0,16406253: Intensity_5
| module_wvariance = 0.1640625

| | module_variance <= 0.3125: Intensity_&
| | module_variance > 0.3125: Intensity_7

Number of Leaves : B

Size of the tree : 15

3.3 6D i & i)

LSMBDSOX Tkt 6D fr B IR HIE A B4 o AT s FTR IR B R 14 F SRR AN R S8

LA RRAE, A g 7 B ) R SRR (1] 38) A R I /S RIS [ A B (1] 37):

«  meanx_abs: JNIEFEETE X HFIE (RS

«  meany_abs: NUERFEY BIME CERFS)

«  meanz_abs: ML Z #MME CEFS

«  meanx_s: NUEEETF X fmBME Cifre)

s meany_s: JEEH Y HEE GRS

«  meanz_s: NUEETF Z FME GERFS)

AR B FTiA ) 6D AL B IRAINCE L 26 Hz 3847, JFERA 16 MREAR T D ik 545 k. LSMBDSOX /£ 1.8V T

1 HLIRTEFELI N 172 pA. KRHNLEES 2] A%, LSM6DSOX I HLFLIEFELI N 170 pA, FIHLES 5 ) A% A S
HLALHFEUN 2 pA.
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6D AL BRI

& 37.6D firE

z z

/ /

/ /

m
. : :

(a)

© (d)

| 38. 6D P
E six_d.txt - Motepad Eléu

File Edit Format WYiew Help

meanx_abs <= 0.3 -
meany_abs <= 0.3

| meanz_s <= 0.3: zdw

| meanz_s > 0.3: zup
meany_abs > 0.3

meanz_abs == 0.3

| meany_s <= 0.3: ydw
| meany_s > 0.3: yup
meanz_abs > 0.3 : others
meanx_abs > 0.3

meanz_abs == 0.3

meany_abs <= 0.3

| mean¥_s <= 0.3 : xdw
| meanx_s > 0.3: xup
meany_abs > 0.3 : others
meanz_abs = 0.3: others

Number of Leaves : g9

Size of the tree : 17
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B RET YL A B 3R A

3.4 B RETHUN AR 7 (R 3R A

ARG b IR S SR S B A TR RE TN HIRE R, D9 e B WA B A s H S A a4
R BEFHLIRM . AR A BPEECL A T EdE H &, T AR UARK T AT ESGRH,  inE
Iy SRR AR .

CUEFFTA A REE SN T4, DURRIRB SIARRE R . ARG R 36 sh 78608 # k. 4758, 1AL 94T
%

CAERIDUANRRE (BME. J722. WeRlie, 55 , FFHMMARE RN & CR M TR A SdE . TRE

N T IESRAICE .
7 10. HEeFHEBERIESNA]
fic & g fZit, 26 Hz ODR, 4 g jii&EfE

K 75 MFEAR (43 )
pIIbu oA R M ki i)

TR AR
I EEHEECT 7 R 1IR2
¥IME
%=

FRIE
U ) e
HEES
#ak (0
ik ()

itk
B (4
REATE (8)
FEFIAT R 9 0

Fwaes Ty 1

BFEHATER N 4

39 IR Weka FrAE I 5 i . Weka (15 40)FI32 XIRUESE BRI, I 2800520 5 96.7%.

TR BRI ELE P 26 Hz 3817, 7EHAA 75 MEARRE LR THEREE. LSM6DSOX 1E 1.8 V TR HIRIHFEL N
174 pA. KNSR 2] WAL IS, LSMBDSOX [ HLHFELI N 170 pA, [RIULHLHS 5 ST WX I ELA s FE O 4
MA.
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39, BEEF IR BIE S R

[ e iichele ferraina\Doc: \Prog
File Edit Search View Encoding Language Settings Tools Macro Run Plugins Window X
cHHE s LBl4mE e nE | BERHIECEHo® 8806 BB I
[=] dectree ot ml
1 ABS(VAR) on ACC_V~Z <= 0.032227 .
F3 1 ABS(VAR) _on ACC V-2 <= 0.012€35 l
2 | | ABS(ENEREY) on_filter_BP_on ACC_V~Z <= 0.023254: Stationary (6920.0/17.0)
4 | | ABS(ENERGY) on filter BE on ACC_V"Z > 0.023254
S I | | ERBS(MERN) on ACC V-2 <= 0.344824
& | 1 | | ABS(ENERGY)_ on_filter ITRZ_on_ACC V-2 <= 64.8125: Biking (28.0)
7 1 1 | | ABS(ENERGY) on filter IIRZ on ACC V-2 > §4.8125: Walking (8.0)
& | | | RBSIMEAN) on ACC V-2 > 0.944824
S | 1 | | BBS(ZeroCrosal_om_filver_ITRZ_gn ACC V-2 <= 11: Stacionary (2393 0/103.0)
10 1 1 | | ABS(ZezcCross) on filter IIRZ om ACC V-Z > 11
11 1 1 | 1 1 ABS (MEAN) _on_ACC V-2 <= 0.393023: Walking (13.0)
121 1 1 1 | ABS(MEAN) on_aCC_V-2 > 0.395023
13 1 1 | 1 1 | ABS(VAR) on_ACC V-2 <= 0.011Z Stationary (27.0/1.0)
14 I I | I 1 | ABS(VAR)_on_ACC_V-~Z > 0.01123: Biking (€.0)
15 | ABS(VAR) on ACC V-2 > 0.01263%5
& 1 RGY) _on_filtexr IIRZ_on ACC V-2 <= 75.125
17 1 | | ABS{ZeroCross)_on_filter IIRZ_on_ACC_U-Z <= B
18 I 1 | | ABS(MEAN)_on_ACC_V~Z <= 0.95752: Walking (25.0/2.0]
13 1 1 | | ABS(MEAN) on ACC V-Z > 0.95752
I Zo 1 I | 1 | 2BS(PeakToPeak)_on ACC_V <= 0.371094
21 1 1 | 1| | | ABS(VAR)_on ACC_V-Z <= 0016113
22 1 1 1 1 1 | | ABS(ZezoCzoss) om filter IIRZ om ACC V-2 <= 7: Statiomary (8.0/1.0) W
Ml 22 1 1 1 1 1 | | aBS(ZexcCross) on_filter IIRZ omn ACC V-2 > 7: Biking (6.0}
22 | | | 1| | | ABS{VAR)_on ACC V-2 > 0.016113- Biking (32.0)
2 1 1 | 1 1 ABS (PeakToPeak) _on ACC V > 0.371054
1 ] ] I ] ] I ABS(VAR)_on ACC_V-~2 <= 0.025331: Stationary (33.0/1.0)
22 1 1 1 1 1 | ABS{VAR) on ACC_V-2 > 0.025391
2a 1 1 | 1 1 | 1 ABS (MEAN) om ACC V-2 <= 0.577539: Statiomary (7.0/3.0)
F3:] ] ] I ] ] I ] ABS (MEAN) on_ACC_WV~Z > 0.5977533: Biking (16.0)
20 | | | ABS{ZeroCross)_on_filter_IIRZ on_ACC V-2 » 8
31 1 1 | 1 ABS(ENERGY) on filter BP om RCC V- 0.427734: Walking (152.0/5.0)
22 1 | | | ABS(ENERGY) on_filver BE on_ACC_V-Z > 0.427734
33 1 1 | 1 1 ABS (ENERGY) _omn_ACC_V-~Z <= 74: Biking (22.0/1.0)
22 1 1 1 I | ABS(ENERGY) on ACC V~Z > 74
3s ] ] I ] ] I ABS (ENERGY)_on_filter BP_on ACC V-2 <= 0.525351: Walking (3.0)
23 1 | | 1| | | ABS{ENERGY) on_filter BP_on ACC_V-2 > 0_525391: Statiomary (7.0/3.0)
a7 RGY)_on_filtezr IIRZ on ACC V-2 > 75.125
38 | | | RBS(MEAN) on_ACC V-2 <= 1.13867
33 1 1 I 1 ABS(ENERGY) _on_filter BP_omn ACC_V~Z <= 0.072443: Stationary (€1.0)
40 1 1 | | ABS(ENERCY) on filter BP om ACC V-2 > 0.072443
41 I I | I I ABS (VAR) _on_RACC_W~Z <= 0.021373
4z | 1 1 I 1| | ABS{MEAN)_on_ACC_V*Z <= 0.353164: Biking (13.0/1.0)
4% 1 1 1 1 1 | ABS(MEAN) on ACC V-2 > 0.3531é4
44 1 1 1 1 1 | | ABS(ENERGY) on_filter ITRZ on ACC_V-Z <= 90.625
Ml == t 1 1 1 1 1 1 1 2BS(ZeroCross)_on_filter ITRZ om ACC_VU-Z <= §
46 1 1 | 1 1 | 1 1 | ABS (VAR) _on_RACC V-2 <= 0.018555
47 ] ] I ] ] I ] ] I I ABS(ENERGY)_on_filver BP_on_ACC_V~Z <= 0.079529: Biking (5.0)
45 1 1 1 1 1 1 1 1 | | ABS(ENERGY) on_filser BB on ACC_V-2 > 0.079529
45 1 1 1 1 01 1 1 1 1 | | ABS(ENERGY) on filtez BP on ACC V~Z <= 0.23596Z: Staticmary (20.0)
50 ] ] I ] ] I ] ] I I ] ABS (ENERCY) _on_filter BP_on_ACC V-2 > 0.23586Z: Biking (7.0/3.0)
S5 1 1 1 1 1 | 1 | | 2BS(VAR)_on ACC_V~2 > 0_018S85: Biking (11.0/1.0)
=2 1 1 1 I 1 | 1 | ABSlZeroCross) on filter IIRZ on ACC V~Z > §
5 I 1 1 1 1 | 1 | | 2BS(ENERGY)_on_filter_IIRZ_on ACC_V~Z <= 77.562%
54 1 1 I 1 1 I 1 1 I I ABS (MEAN) on_ACC_ V-2 0.898047: Stationary (6.0)
1 1 1 | 1 1 | 1 1 | | ABS (MEAN) om ACC W~2 > 0.958047: Biking (10.0/1.0)
5 ] ] I ] ] I ] ] I 2BS (ENERCY)_on_filter IIRZ on ACC_V-~Z > 77.5€25: Stationary (132.0/23.0)
Ml ==« 1 1 1 1 | | ABS(=NEREY)_on_filver IIRZ_om ACC_V-2 > 50.625
sa 1 1 | 1 1 | 1 1 ABS (PeakToPeak) _on ACC V <= 0.323102
53 ] ] I ] ] I ] ] I 2ABS (ENERCY)_on_filter TIRZ on ACC_V-~2Z <= 8Z.75: Biking (25.0)
€ 1 1 1 1 1 | 1 | | ABS(ENERGY) on_filter ITAZ on_ ACC U2 » 92 7§
€ 1 1 1 1 1 1 1 1 | | ABS(ENERGY) on filter BP om ACC V-2 0.230827
82 ] ] I ] ] I ] ] I I ] ABS (PeakToPeak)_on_ACC_V <= 0.319824: Stationary (18.0]
l &= 1+ 1 1 1 1 1 1 1 1 | | RBS(PeakToPeak)_on_ACC_V > 0.313824: Biking (5.0)
il &4 1 1 | 1 1 | 1 1 | | ABS(ENERGY) on filter BP on ACC V-2 > 0.290527: Biking (20.0/2.0)
& ] ] I ] ] I ] ] ABS (PeakToPeak)_on_ACC V > 0.328102: Stationary (12.0)
€ | 1 | 1| | ABS(VAR)_on ACC V-2 > 0.021373
| &7 1 1 | 1 1 | ABS (PeakToPeak) on ACC V <= 0.352535: Biking (54.0/6.0)
| 11:] 1 I | I I | ABS (PeakToPeak)_on_ACC V > 0.352539
€ 1 1 1 1 1 | | ABS(MEAN) on ACC V-2 <= 1.06348
70 1 1 | 1 1 | 1 1 ABS (ENERGY) _on ACC V-2 <= 84.9375
| == 1+ 0 0 1 1 1 1 I | 2BS(ENERGY) on_filter_ITRZ_on_ACC V-2 <= 84.125
M 7 1 1 I 1 1 I 1 1 I | ABS(MEAN) om ACC V-2 <= 1.0253%
72 1 1 1 1 1 | 1 I 1 | | ABS(ENERGY) on filter BP on ACC V-2 <= 0.184937: Statiomary (7.0} -
text file length :19,828 lines: 256 Lni1 Col:1 Sel:0[0 Windows (CRLF)  UTF-8 NS J
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=== Stratified cross-validation ===

=== Summary =—=

Correctly Classified Instances 30331 96.7311 %

Incorrectly Classified Instances 1025 3.2689 %

Kappa statistic 0.9421

Mean absolute error 0.0296

Root mean sgquared error 0.1202

Relative absclute error 10.4519 %

Root relative sguared errcr 31.9379 %

Total Number of Instances 31356

=== Detailed Accuracy By Class ===
TF Rate FP Rate FPrecision Recall F-Measure MCC ROC Rrea PRC Area Class
0.975 0.011 0.978 0.4975 0.978 0.965 0.987 0.9582 Stationary
0.9839 0.028 0.979 0.989 0.984 0.9682 0.990 0.9848 Walking
0.968 0.000 0.995 0.966 0.980 0.980 0.989 0.968 Jogging
0.769 0.014 0.815 0.789 0.791 0.775 0.944 0.763 Biking

Weighted Awvg. 0.987 0.021 0.9687 0.967 0.987 0.950 0.989 0.971

=== Confusicn Matrix ===

a b c d <-- classified as
9738 33 [i] 212 | & = Staticnary
12 17&&5 & 187 | b = Walking
1] 38 1151 4 | c = Jogging

225 310 a 1777 | d = Biking
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et S B IR

3.5 i o i SR

SIS B VNI s s (W RETFREIA) FE S, il e ez Bk, S 2375
W A (LSMBDSOX)SKEL 1 FT A %t H 7.

fER T M A I CBE RN 104 Hz [ B2 i RIFEsg0 , JRERA 208 AMFEAIE H -5 7 wifh
ANERE (E. 72 BRI, fME. oKE. I2ES) . wk 1 R,

41 W Weka 42 R SEMTT TR0 AR RO M B g 8l SRS EE . JFABE. P25, IEMERIRE .,
ARG AT IR 14 S S SR AIECE B 104 Hz 217, FE7EEA 208 NMEARTE i HEFE. LSM6DSOX 71 1.8 V
T HRRTEFEL N 563 pA. K HINLEE S S] ARZIE, LSMBDSOX (R 104 Hz (Knk B HHAIFEM24%) 1 F e il ¥
218 550 PA, [RIILIZEIE PN 5 > IWAZ A A FRTE FE N 13 pA.

= BEESINAE

fic & I fEit, 104 Hz ODR, 4 g & fE

[feiZ{, 104 Hz ODR, 2000 dps i &%
B RE 208 MHEA (25280

HE

Tr %

e ) Ve

/ME

S INIES

HEFES

&z (0)

JEE (4D

TF&EE (5

fr25 (6)

TiENE (7)

W (8)

oGSy 0

T Hoftb gty 2

FHIE

o

eSS
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A1 fe B iE B RN R

File Edit Format Niew Help

MEAN_on_ACC_Z7 <= 0.155976
MEAN_ON_ACC_Z <= 0.0731812
ABS(PeakToPeak)_on_ACC_Z == 0.561523: no_activity
ABS(PeakToPeak)_on_aCC_z > 0.561523
ABS(PeakToPeak)_on_ACC_X == 0.98291: no_activity
ABs(PeakToPeak)_on_ACC_X > 0.98291
ABS(PeakToPeak) _on_GY_Y == 3.07227: no_activity
ABS(PeakToPeak)_on_GY_Y > 3.07227
| ABS(PeakToPeak)_on_GY_Y <= 12.0
| | ABs(PeakToPeak)_on_GY_X <= 7.55469
| | | ABS(PeakToPeak)_on_GY_Z <= 6.21094: bicep_curls
| | | ABS(PeakToPeak)_on_GY_Z > 6.21094: no_activity
| ] ABS(PeakToPeak)_on_GY_X > 7.55469: no_activity
| ABS(PeakToPeak)_on_GY_Y > 12.0: no_activity
MEAN_on_ACC_Z = 0.0731812: no_activity
MEAN_on_aCC_Z7 > 0.155976
MEAN_ON_ACC_Z <= 0.B864257
ABs(PeakToPeak)_on_ACC_Z <= 0.465088: no_activity
ABS(PeakToPeak)_on_ACC_Z = 0.465088
ABS(PeakToPeak)_on_ACC_X <= 0.696289: no_activity
ABS(PeakToPeak)_on_ACC_x > 0.696289
ABs(PeakToPeak)_on_GY_Y <= 2.07617: no_activity
ABS(PeakToPeak) _on_GY_Y = 2.07617
| ABS(PeakToPeak)_on_GY_Y <= 8.0
| | ABs(PeakToPeak)_on_GY_X <= 7.13281
| | | ABs(PeakToPeak)_on_GY_Z <= 3.05273: lateral_raises
| | | ABS(PeakToPeak)_on_GY_Z = 3.05273: no_activity
| ] ABS(PeakToPeak)_on_GY_X > 7.13281: no_activity
| ABS(PeakToPeak)_on_GY_Y > B.0: no_activity
MEAN_ON_ACC_Z = 0. 864257
ABS(PeakToPeak)_on ACC_Z == 0.461426: no_activity
ABS(PeakToPeak)_on_aCC_Z7 > 0.461426
| ABS(PeakToPeak)_on_ACC_Z <= 2.4
| | ABs(PeakToPeak)_on_aCC_y <= 1.2207
| ] | ABS(PeakToPeak)_on_ACC_X <= 1.03809: squats

3.6 AN

TRICBER TASCRI PR AT A 701, DUZR LSMBDSOX Hr (RIALAR 2 > A AE AR T BT 1 L3 v it v 4
FEREERFE AP T A ODR (FIRE 5L 84 ODR ANED it B 11 v SRR B0 DA SRR AN TR S 115 R

22 12. RBNCE

473 MLC_ODR e MLC %4 HhL7 i1

PRE EE N 26 Hz

1 2 1 pA
BB 12.5 Hz 1 7 1 pA
6D i & i 26 Hz 1 8 2 pA
B BTN R A RS 3 R ) 26 Hz 1 126 4 pA
e B 5B ) 104 Hz 1 19 13 uA
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3

b= A Weka

Weka & BTG = IR RIC R R R8T . BEE&E— RKRFHTEIE - r A s @& s il TR 55, U
J TR 5 RIX S Thiae i B FH P S .

Weka J2& i 52 WM ISR AR L 2 2] TR 2 —o A EA KIZIMBHAFM—SiE g5 8, w7E LN RERE R
B HADVEAI(E B

. Weka F#k

. Weka /%%

+  Weka [fI/"45 7

e Weka R HEET DU s,  RPEE vT /B A — AP 1R SO Eo R R, ik [ e 202 10 & kb a4 21

ARFF (JBPEX R A AD Cff72 ASCH STA S, i T HZ—H @t rse 7% . ARFF SCAFRA BN AN
By, il 42 hTR: GEEME GRRIE. 285D Bk, @%Fﬁﬁ%fﬂﬁu&_‘awzﬂfém%ﬁa%ﬂ%ﬁﬁj%%uEKJ
BB

& 42. ARFF 754

e fde Sewch Yeew Encodey langusge Seftngn Tgok Mo Bun Plegine Wndow | X
sIEHE s s S N 2C| Ml x| S 1ED®E *
o 0

relaxion "ML -

fattribuce ABS(MEAN) oo ACT_X mumeric

Batcribuce ABS(HEAN)_cn ACC_Y mameric

Batcribute ABS{HEAN) on ACC_I mameric

Battribute ABS(MEAN) oo _ACC_V'1 numeric

Battsibute AS3(VAR) = ACC X semesic

Bateribure ASS(VAR) se ACC ¥ semerie

Barrribure AB3(VAR) e ASE T semesie

Fatrribure AEE(VAR) ce ACC VoI musesie

Barcribuve ASS(ENERSY) on AOC V-2 nuseric

farcribuce ABT(ENERSY)_on_filter BF on ACC VI mumeric
#atcribute ARS{ENERGY)_on_filter ITRZ sa ACC_V*I mumeric
Batcribuce ABS{ZeroCross)_on_filter_DP_on ACC_V-2 numeric
Batcribute ABS{ZeroCress)_on_filter IIRI_sa_ADC_V*2 mumeric
Battribute ASS(PeskToPeak) om MCC_V nomeric

Battribute claaa [Staticoaszy, Walking, Joguing, 3iwing)

Baaza

0.0058403, 0.0390625, 1.01465, 1.03306, 4.17233e-0f, 3.B147e-06, 0.00483534, 0.0107422, B0.25, 0.58593%, 73,75, 9, 1, 0.0146484, Staticoary
0.0059967, 0.0083404, 1.01465, 1.03613, 2.02656e-06, 7.6I15)3e=06, O.006H3SHA, 0.0O0ETESCE, 79.87%5, 0.000ATM, 78,8375, 0, 0, 0.010T422, Scacicsary
000409207, 0.09397E, 1.01465, 1.03223, 4.64916e-06, 4.TEM)7e-06, 0000978562, 0.00AREINL, EBO.DTS, 0.DD2TTLSZY, 40,625, O, 0, 00136713, Scationary
0.00539235, C.0400686, 1.0127, L.03516, 3.03984e-06, 7.628)3e-06, 0.007H1Z5, 0.005E5514, B0, U.0004327Y, 80, 0, 9, 0.ULZ688), Scaciceary
0.00618744, 0.0092151, 1.01562, 103418, 3.45707e-04, B.30307e-06, 0.000976362, 0, B0.35, 0.00C66101, 80,0625, %, 0, 0.0144484, Statiooary
0.00830624, ©.0398582, 1.0166, 1.0332, 4.05912e-04, 9.536T4e-04, D.00L9SI1E, 0.0008TEH42, BO.1873, 0.000990083, #5.12%, O, 0. 0.0136933, Staticoaxy
0.00891278, 0.0392T61, 1.0166, 1.03418, 3.40540e-08, T.6IKI0e-06, O.000RTEEI, 0, £0.2%, 0.000TI0NMM, $0.937%, O, 0, O. mm:‘ suv.w—r

0.00541306, ©.03936TT, 1.03465, 1.03235, 3.2 O, 0.000BT4342, TH.HITS, O.CO0HMATST, B0, 0. 4, 0,013

0.00675964, 50829085, 1.01562, 1.0351%, 1 ©.0029268, 0.DOISIHES. BO.312S, 0.0204098TE, 88.5. 0, O, n nlmu s:.z-mdy
0.00554276, ©.0393066, 1.01465, 1.031I5, 3.576X - , C.000STESE2, 0.0O0MIESKZ, T9.9475, O.CO0M18E1, 80.0625, O, 0, 0.0107422, Srarismary
0.005817T41, 0.0094287, 1.0136T, 1.03223, £.19880e-04, 1.043Me-05, 0.0029296%, 0.00195312, 80,125, 0.O00677586, #0.5, 0, O, 0.0L26%53, Stacicsary
0.00605382, 0.0397339, 1.0127, 1.03613, 2.50M4e-0f, 1.0450Me-05, 0.00976562, 0.006E35M, BO.DEIS, 0.000 3 0107422, STaclonary
0.64537103, 0.033083, 1.0127, 1.03613, 2.86103e-06, £.87572e-06, 0.CO47HSOE, 0.00SEES4, B0.125, 0.DDDAELEZS, B0.042%, 0, O, 0.0136713, Scacicaary
DoEEEILIES, ©.0994582, 1.00468, 10332, T,26490e-0F, 1.52H%0-08, S.00292965, 0.Q0IFEMZ, BO.3E, 0. WDI 4062, BO.2%, 0, @) G011708, TratiemaTy
0.00387463, 0.0087573, 1.01367, 1.0332, 3.43580e-0k, 9.50674e-07, 0.00JIP06Z5, 0.00ZRIMED, BO. 3 181, Staticoary
0.00416837, O.038BTBA, 1.01367, 1.03613, 3.09380e-04. 7.4203%a-06, C.00GEEIEL, 0.00KTEION, TH.837Y, u secae002, 57422, Staticoary
0.00630569, ©.0393086, 1.03465, 10323, 3.15905e-0d, £.553074-06, 0.000PTESE, 0.003KES, £0.39, 0.000437803, 24959, Staticoacy
4408, 00148163, 1.02051, L.04199, €.4373¢=06, 2.B6100e=06. O, 0.00585832, B1.0615. 0.0004E295. S1.4875. 0, 0, D.016953, Staticossy

85547, S.0L81B3, 101953, 104004, T.8ETMLe-S6, 1.8073Se-06, O, O.OOTELIS, 80,625, 0.0004TEI2Y, B1AJS, 0, O, 0.0117108, Searsmszy

85699, 0.0135422, 1.01855, 1.03711, 5.72205e-04, 4.TE237e=07, O, 0, BO.6875, 0.O00T63416, B1.0625, O, 0, 0.0L76953, Stationary

83105, 0:0145565; 1.01553; 1.03506, 5.dB363e-0%, 1.665%3e=06, 0.000976562, 0.00Z3I969, B0.275, 0.000500679, #1.5625, 0, 0, 0.0117188, Staticoary
#7378, 0.0143585, 1.01953, L.04004, &.4373e-04, 3.09%44=-06, 0000976562, 0.006EISS4, BO.6275, 0.000270367, #1.1875, 0, 0, 0.00974542, Stationary
82495, 0.0138016, 1.01B55, 1.04199, 7.15256e-0F, Z2.26498e-06, 0.00390625, 0.006235H, B, 0.000507TE3Z, B1.187%, 0, 0, Q.01464B4, Statiomary

A1, 20083368, 102080, 103613, 6437304, 2, T64RIe-06, O-GRHRRIEL, G.006BFEM, B1.062%, 0.00030233%, KLE7H, 0, @ 0.0037I08, Scevicnery

3.

o 1.01853, L.04004, 3.96046e-C4, 1.1900He-06, O, 0.006833M, BO.7TH, 0.0004%4395, B1.13%, 0. 9, 0.011Ti88, Steticcary
. 3.01953, L.04100, €.4373e-34, 3.98033e-06, 80029204, 0.0048E B1.3879, 00038443, B2.TE, 0, 0, 0.013673, Jramicsary o
length : 4225755  fenes : 31,380 La:l Col:15 Sel:0|0 Windows (CRLF)  UTF-8 NS
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% 43. Weka GUI Chooser

Applications

W E KA Explorer

The University
of Waikato

Experimenter J

Waikato Envircnment for Knowledge Analysis
Version 3.8.1

{c) 19949 - 2018

The University of Waikato

Hamilton, New Fealand

Waorkbench J

Simple CLI J

| |
l KnowledgeFlow J
|
l

Eiﬂ%Veka i, ¥ 7R Weka GUI Chooser % I1([5] 43), Rl 55— Mgk FE1“Explorer”# & Weka 1)
VTP

1%4% Weka Explorer, #4H3—N FLif (4] 44). Explorer Fe A7 JLAN TR :

o TAFTREA SR T A .

o IR ACVAG A SN R AL T HARAE, DUk T A= AR (0 TR Y (RS FE H s HE R T o
o I AFZEMAM VTN Weka HIFIBEAERAR

o T SCARAR ATV 1) SCIBCRIIN A 3], Xl 3] 2R U O R B M M BT AR HOR R
o UEEEPRBERAL T TR EE SR s B TR I M i

o AR BN T HOS B

TR AR T AL FEN 7 FEHR

b E AR A 44 fizR, ' RVEEL“Open file™##41N# ARFF 3044
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/5 44. Weka Explorer

Classify | Cluster | Associate | Select attributes | Visualize

[ Openfile.. Jl Open URL... Jl OpenDB... Jl Generate... J

Filter

-

[ Choose ]|Nune

Current relation Selected attribute
- -

Relation: Mone Aftributes: None Mame: Mone Type: Mone
Instances: None Sum of weights: None Missing: Mone Distinct: Mone Unique: Mone

17| visuaiize an |

Status

( Welcome to the Weka Explorer

IN#E ARFF SCPFJE, “TRARBE TIOR3 A ARFF SCAFRITAT IR YE (ShEERISEA]D o @tk nr BT AL 7 AR
NN EVATE>S ik il s SN )
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 45. Weka Explorer - JE %

[ Openfile... ]l Open URL... Jl OpenDB... Jl Generate... J

Filter
r

| [ Choose ]|Nune

Current relation Selected attribute

W
Relation: ProgrammableSensor Aftributes: 3 ( Mame: ABS(VAR)_on_ACC_V Type: Numeric
Instances: 264 Sum of weights: 264 | Missing: 0 (0%) Distinct: 77 Unique: 60 (23%)

Statistic Value

Minimum 0
Maximum 0.596

Mean 0.059
StdDev 0.138

1 @ ABS(VAR)_on_ACC_V [C|ass: class (Nom) I'M Visualize Al J
2 D ABS(PeakToPeak)_on_ACC_V
3 [ class

BB, RITE Weka Explorer (] 46)1f) 7 28R LB 7> 258% . Weka A VF 2 7T I/ 2688 TR IR 28
25 J48 (FEM"F) , FTLVAE IR (5] 47).
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& 46. Weka 43

[ Preprocess TCJa.ssmf T Cluster T Associate T Select attributes T Visualize ]

Classifier
p-

v [E weka
v E classifiers

> [ﬁ' bayes

Lo [ﬁ'funcﬁons

> [ ey

Lo ﬁ' meta

Lo ﬁ' misc

Lo ﬁ‘ rules

v [Etrees
E] DecisionStump
E] HoeffdingTree

LMT

RandomForest
RandomTree
REPTree

5 47. Weka 432 J48

[ Preprocess TCJa.ssmf T Cluster T Associate T Select attributes T Visualize ]

Classifier
p-

| choose J|.J4s-c 0.25-M 2

Test options Classifier output
r r

~

I Use training set J48 pruned tree
(_) Supplied test set Set...
(®) Cross-validation Folds

(_) Percentage split

l More options...

{ (Nom) class

Start Stop
Result list {right-click for options)
-

Time taken to build model: 0.01 seconds

ELS
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R AR IV 2 S 815 48), I sy Start™ 2, AR R RER (S 4T) .

[ 48. Weka J48 KB 5%

weka.classifiers trees. J48

About

-
Class for generating a pruned or unpruned C4. More

| Capabilifies |

batchSize

binarySplits

collapseTree

confidenceFactor

debug

doMotCheckCapabilities

doMotMakeSplitP ointActualvalue

minkNumOBj

numDecimalPlaces

numFolds

reducedErrorPruning

savelnstanceData

seed

subtreeRaising

unpruned

uselLaplace

useMODLcorrection

RN ELB T A P D SR R LA R DT T -
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« TRH

HT Weka (1) J48 SLid A U R A Oy — S, R RT e A GRS 2 i PR 28— AT I A I K 2 Bk 1 SRR A
WEH (B W 49, Ef5 RS .

o IERIr RS

RS P BB RS FL At T . R PR 45 R SRR R e it i 4 AT LA
TR IR ) TE A 7 S5

< IREERE

NxN 245 1 7 B TN I RE L, BIARAE SRR I SRAOAR S o TR VA RE R ) — 1 il Dy T B R A 26
oS PRbRZE -

P 49. 1A 7> RS0 Bos 1 EEhIR

R

& 49. 1ER4y K26

[ Preprocess [ Classify | Cluster | Associate | Seledt attibutes | Visualize |
Classifier

|_choose J‘.us-c 0.35-M2 |
Test options Classifier output

N
e I 1| 1 BBS(ZercCross)_on_filter BE on ACC V"2 > 24 L)
(U Supplied test set Set | | | I | ABS(MEAN) on RCC_Z <= 0.062927: Walking (4.0)
— I 11 1 | EBS(MEMN)_on ACC_Z > 0.062927: Jogging (3.0)
@ Crossalidation Folds 10 | | | RBS(ENERGY)_on_filter BP_on_ACC_V"2 > 392.25: Jogging (S.0)
O Percentage spif o o | | RBS{ZeroCross)_on_filter BP on ACC_V*2 > 27: Jogging (813.0/1.0)
WMore options... Nurber of Leaves : 198
) | | size of the tree : 395
I{ (Nom) class r J
Time taken to build model: 3.13 seconds
Start Stop
Result list (right-click for options) == Stratified cross-validation ===
—— Summary =—=
L]
L

status
T al

oK Lo | g 10

P 50. A B T HRADYA RS (Fb. A7E 8. WEATE) RIESh IR SRR R R R .

& 50. JRVERERE

[ Preprocess Tdassif]r T Cluster T Associate T Select attributes T Visualize ]

Classifier
r

| choose J|J4s-c 0.25-M2

Test options

1 Use training set
() Supplied test set

(®) Cross-validation Folds

() Percentage split

Set...

=== Confusion Matrix =—

a b c d
9852 20 1] 144 |

<=

l More options

20 17907 16 80 |

3 19 1070 [

{ (Mom) class

126 111 0 1393 |

Status
r

classified as
a = Jtaticnary
b = Walking
Jogging

d = Biking

c =

0K
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RapidMiner

b B RapidMiner

RapidMiner /2 — 8 B2 A1 6, AOEEHER . HLAs=A o) TRIESA 2] SORTZH LR 000 73 A R (R 4R il A
Bio. M TRESNAULIGIE. #H . il RIEFERMB IR, IS IR A B, s vt
Foy SR BALIGIERIRAL .

AW AR T {4 FH RapidMiner Studio M\ ARFF SCAAR B SR I FE . ik, 2558 T STl Sy i) ] o 1

#TH RapidMiner Studio 2 J&, FEDLET:

1. MIEMI¥“Operators”& ¥ N“Open Filei2 54T, HK @ HAAHmEI T A& % 04, w51 R,

2. Miki“Open File” i@ B4F, LDUEFZZRANM ARFF SCfF.

3.  ##|‘Read ARFFIZH AT, FFIHHEE|“Process i M. 25 ‘Read ARFF" iz H AF % %2 “Open File"ia 5.
7, nE 52 R,

4. #3|“Set Role”iz H /5314 HHuzh B “Process™ % M+ . 4R)5, Wii“Set Role”iZ 84, F:7E“Parameters”# [
HREEN B LR B AR, Wl 53 TR

5.  #KZE|“Decision Tree" iz F A It BEARN IS4, & 54 . &8 7 EK ‘Decision Tree™ia H fFi4H: 2
“res”.

6. H.i RapidMiner Studio Z& A H“Run™#%4l (& =ML ER) .
7. HEFRun"Z4l)E, “Results”iE R KARYE“Graph” (14 55)F1“Description” & 7~ A B i P S b -
8. TEAEHLI USRI ¥ “Description” 43 i (1] 56), 1 75 Bk P SR & il B SCARSCAF R, AP0 5 N E Unico

H MLC T H .
& 51. RapidMiner Studio - 3T 3C4F
)
|\ <new process*> — RapidMiner Studio Trial 9.2.001 @ SCZCWL6602 =N EoE =
Eile Edit Process View Connections Cloud Seftings Exensions Help
4 .-. H = ’ o . Views Design . Results Turbo Prep More » £| Al Studio v I
Repository Process Parameters Help
© Import Data = © process 100% 0 2 L | g @ K b
~ BBEERE OCc BEE &
» 7 Samples I
» Hoe
» Bl Local Repository (nnunhis) inp re

» Bl Temporary Repository (nhunhis)
] Cloud Repository (isconnacted)

Open File

n fp

Operators
Open File X
~ 5 Utility (1)
w ™ Files (1)
* Open File

< [} >

Leverage the Wisdom of Crowds to get operator recommendations based on your process
design!

Getmore operators from the o Activate row
@ Wisdom of Crowds
Marketplace Drag&Drop an Example Setfrom the repository or...
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/& 52. RapidMiner Studio - 3zHX ARFF

File Edit Process \iew Connections Cloud Seftings Exensions Help

4 |:r‘ H - |} - B vews | Desin Resuls | TuoPrep More ~ P| aisdio

Repository X Process Help X

| @ Import Dala | Ev| @ process 100% 0 2 P2 G % W [ | Faemetes
[ Data Editor X

5 7 samples . ocess

» @os EEERF o
» Il Local Repository nhunhia) | |)ip
» B Temporary Repository (hur

» Cloud Repository (gisconnact|

x
res

Open File Read ARFF

s

Operators X

Read Arf x

v = Data Access (1)
* = Files (1)
w 5 Read (1)
%, Read ARFF

Leverage the Wisdom of Crowds to get operator recommendations based on your process design!

o Activate Wisdom of Crowds

!
the Marketplace J
the Marketplaca Drag&Drop an Example ...

[ 53. RapidMiner Studio - KB M

EMe Eot Process Yww Coanedions Cloug Sefings Egensions Help
1| M| - B Vet | Deskn Resuls TwtaPrep | Adolsdel
Data Eddor © Parameters x Help
WP PP % w E| Tene

F - s ~|@

Repasitory Process.

¥ I Sameies
* Boe targetroie fabel |
[ [P —

» I Tesporary Regostory -
3

set additonal roies. T EdLisain). D

Open File Read ARFF Set Role |

a9 ﬁ & NT E

o

Operators.
Daciion x

= 52 Moseing i)
12 Pracictus 8]
- [ Toees (8
- ocisien Tras
. Fangom Farst
. Cradest Brosted Traes.
o
. Dwosin sumg.
- Cvisien Trow (Ustiway)
- Dwcisien Tree (Welght-Based)
Ransom Tees

& now seances sargmaiers.
o Achate Wisdom of Coowds o Changs CHmOaNes (92 011
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| 54. RapidMiner Studio - RFERIZERF

Ee EOt Process Vew Comnecions Choug Sefings Egensions  Heip

=M - N r— Desun  Resuts Turta Frep Aty Wl P| masuds v
Rapository x Process Data Editar ~ Paramaters. “ Help
5. © precess waP P LW T w [ | Owekale
~ carion oain_rase -\
Open File Read ARFF Set Rale Decision Tree — e .
n | qm maa)—25 | | ] aspy prusing o
v
[ eal) res(] o1 ®
wp
L Epe—— ®
-
v
misimal gain 001 T
misimal eal scp 2 T
Oparatars.
Decinion x
- I Mozeting (5)
= 2 Progcive )
= 153 Traus (B
. Bedskn Tren
. Rangom Fomst
| GradestBeasteaTries
Lo
J Teaskn Sumg
J Bwciaion Trow lsitwas)
. Deaskn Free ngnt-8aes)
. Ransom Tres
-
< L] >
L e
Y o ctats Wisgom of Crowss I now saanced caramaters.
——r— - T . ——

) mlEE . weor: e p—" T
Flesut Histary Trew Decision Tree]
Zeam v
A PR
Gragh
Tiea -
m—
2 et

r
1
:

412 samm war sam

sam st
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/| 56. RapidMiner Studio - H3EH B

File Edit Process Yiew Connecions Cloud Seftings Exensions Help

S : =
| H ‘ B | H - | = ‘ . Views: Design Resuts Turbo Prep | Auto Model £ anstdio v ‘
Result Histary . Tree (Decision Tree) X Repository X
| | =
| € Import Data [ =~ |
/. Tree
3 Sampl
e 7 Samples
m_ﬂn_hCC_Z > 0.281 » ' DB

ENERGY_on_GY_Z > 142.688: ovhers {others=358, washing hand=1}
ENERGY:Cm:G!!:Z < 142,688 ! - » Bl Local Repository (nhunhia)
MEZN on ACC X > -0.325 » Il Temporary Reposilory (rhushis)
MEAN on ACC Z > 0.607: others {others=5, washing_hand=0} » Cloud Repository (sisconnected)
MEAN on ACC _Z =< 0.607

MERN on_ACC ¥ > 0.261

ZeroCross on GY ¥ > §

| ENERGY on_GY Z > 118.187

I | PeakToPeak_on ACC_Y > 2.642: others {others=2,

1 1 PeakToPeak_on ACC_ Y = 2.642: washing_hand {oth¢

} ENERGY on GY Z = 118.187

| | VAR_on_RCC Y > 0.696

] I 1 PeakToPeak on GY V > 1.178: washing_hand {¢

I

I

2

Annotations

I 1 PeakToPeak on _GY V = 1.178: others [others:
| VAR _on_ACC_Y < 0.696: washing_hand {others=d, ¢
eroCross on_GY Y 5 5: others {others=2, washing hand={
MEAN_on_ACC_Y < 0.261: others {others=3, washing_hand=0}
MEAN on_ACC X = -0.325: others {others=24, washing_hand=0}
VAR_on_ACC_Z =< 0.281
MAX_on_ACC_X > 2.544
MIN_on_RCC_Z > =-0.378: washing_hand {others=0, washing hand=3}
MIN on ACC Z = —0.3:8: others {others=2, washing hand=0} N
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=% C Matlab

AT A Matlab AE BRAILE 27 2] WAZ I TR SR . Matlab B3 Matlab & FRIA .

B A SN Matlab TAEX 5, #H“Generate_DecisionTree() %y, H45EMA AL (—A N arff 0, 3
Tl Unico HHIRAILAS 5 S WIRZ L RAF S RHE, o3 — A Jvatxt SO, B8 A4 it g e -
filename_ARFF = ‘features.arff’;

filename_dectree = ‘decision_tree.txt’;

Generate_DecisionTree(filename_ARFF, filename_dectree);

FIE GitHub 776 1) “matlab U Tt & () README.md SUPF R 3 B 2 PEAR1E
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3

fffs% D Python
Al i “scikit” @ 4% T Python A= BHLEE 24 > Y AZ (H) P SR

Python PR 2 H4E4E 2 Jupyter id 24 (*.ipynb) ] Python JiA, ta] DLEEfEiE H Python 4% (*.py). FI7E GitHub 7
ik P2 (1 “pythonSCA S Fir A3 45 1) README.md SCA% bk 21 22 PR4A1E B .
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FHCR

ff>x E HEER
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