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Manual transformation to top view :
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MP4 Move .mp4

Python3.7.6
Code2

Detect the
object and output x. y
Coordinates

g\s\we
Calculation of &

velocity [m/s]

H11 SWm7oeEx0O78—Fv—Fk

ETr AT —% X REOE.OIE 2 LIERIZB T 21TEME R A2 5T
L7 ALFHLET 7Y r—va EREX 1L O7a—F v — MIRT,
Hi{% 5 — & 7> Python3. 7. 6 %D Codel 12 L 0 Fr Ikl A T A AT — & ~DJE
Wa1To, v~ =27 )V THERD 3 WIe/iiE 2 EEMICHER L, SEIXEEND
(i % fL CRidk T %, Mac PC 7Y 7/ —3 3 Keynote b CMP4 Bl 7 7 A /L
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@Code 1

import cv2

cap = cv2.VideoCapture("/Users/dzukurisouseisenta/Desktop/ki.mp4™)
c=1

timeRate =1 # time

while(True):
ret, frame = cap.read()
FPS = cap.get(5)
if ret:
frameRate = int(FPS) * timeRate
if(c % frameRate == 0):
print("Screenshot:" + str(c) +

" pic")
cv2.imwrite("/Users/dzukurisouseisenta/Desktop/slider_1s/3kiwa
nami/" + str(c) + '.jpg', frame) #where save the picture
c +=1
cv2.waitKey(0)
else:
print("Task over")
break
cap.release()

@Code 2

import numpy as np

import cv2

from matplotlib import pyplot as plt
import openpyxl

openpyxl.Workbook()
wb.active

def contours(img):
img_gray = cv2.cvtColor(img, cv2.COLOR_BGR2GRAY)
ret, img binary = cv2.threshold(img_gray,
60, 255,
cv2.THRESH_BINARY)
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contours, hierarchy = cv2.findContours(img binary,
cv2.RETR_EXTERNAL,
cv2.CHAIN_APPROX_SIMPLE)

contours = np.array(contours)

X = np.mean(contours[@].T[0, 0])

y = np.mean(contours[@].T[1, 0])

return x, y

movie =
cv2.VideoCapture('/Users/dzukurisouseisenta/Desktop/4kami/8.mp4’) # read
video file

#

fps = int(movie.get(cv2.CAP_PROP_FPS))

FPS of video

w = int(movie.get(cv2.CAP_PROP_FRAME_WIDTH))
wide

h = int(movie.get(cv2.CAP_PROP_FRAME_HEIGHT))
hight

fourcc = cv2.VideoWriter_fourcc('m’,
mp4

video = cv2.VideoWriter('/Users/dzukurisouseisenta/Desktop/ 5l
/kami8.mp4', fourcc, fps, (w, h), True) # file name. FPS, size,colour)

#
x_list = []
y_list []
while True:
ret, frame = movie.read()

if not ret:
break

X, y = contours(frame) # iREhR

HhoHERLER S

frame = cv2.circle(frame, (int(x), int(y)), 20, (255, 255, 255),
2)  # BRHEUEMAEBICY—I/LEE

video.write(frame) # FEZHRETD
x_list.append(x)
y_list.append(y)




for i in range(9,len(x_list)):

#A BT RNEESAH
ws.cell(i+1,1,value = x_1list[i])

#B 5l RNEEERAH
ws.cell(i+1,2,value = y 1list[i])

wb.save('/Users/dzukurisouseisenta/Desktop/excel/4 kami8.x1lsx"')
# BEA T YMER

movie.release()
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BEOTEMML, VA7 T4 27 (b2 THEICHET K8 2@ Tholem
Th D,
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ZITHDT, F—EE L LD ThHD,

Fex Ol BELIEEHDZBLT, ERBELSDOLLITFELDL, T L
T, BEEDSVDOHD, bbby, BEERBICHLFEHTHN
102 %5 E EORB 2 R 5 TR O — Bl 2. ABFTETRE LA Z 52
R LT T a—FI) FENTEOTIERW, EB 2D, thatE, BNt E
Je L CRIEMR A 5 7] (B2ME) | A, Rzl LEHT 5 kL,
ZONRITAEMOEN EOFHR L L TEIEISNTEY , Fox OIFHOEKSIT
ELTWD, HADINLOHFEEER L FRIEHDOREZIL, HARET T2,
EFZOHHFHMTHLIPEHD-ELTZLOHEEL, FHEHRAFICH REE 5 2
HHDTHLEIITESTVWD, EEZEBEIHABFTICBWTRIIZENLRED
D, BIEOHEREIZE W TREIN TV D ARRERSH L0 LIV E O,
bbb, FEbOmaME, Bk, RIEMIICRE L TR T (B3
M) o A, fERZFERR LT S )l . H e ZERMEICH S D BREL
DIRIT, MV IR LA BRA TS 7 nt X%, KR TRRE L,

FRABUNDHSNREDO T T, T &b bttt ANtk B¥
PE, R, fERR AR LT 2RE )7 S MIX L, REIT 255 R 5
ZllE. AAROHESTIIIEFFRICEH LW LKL TS, FRT, fEbiRZ 3865k L il
TLHRARELMI L, EBT D52 RMET 2L E2EBL LD LT 28T
FEHE - NRERER ORRIRNE )72 LITIZFEB TE o L Bbh s,
fEBRIE T &b DEEREN O ERIRBE S LD NETELBERDBEFEN L
AT, Fx ORITOFERERZBALNIZ»E LRy, ZOERBNTE
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BT, #7867 bORER O, AR, AES. 1TBL RO
a2 DT A TEVNZ S 10V . EF TG EUR A HEET 2 - 5 D

EEARRICLVEZBZ A TEREERIENTE -,

2.5 W5

BRI - DAL L T b ORBREICBW T, BAO ALY R
JIRBERTHEL R E ERMICRICED, REL RV 2 2N R P00
12, HFIBE T TV D ARV E 2R LT, BH—E Tk, T OffRO—na 19
ARRMOHLEEV AT LEEZZ I, FELOBTE - Al - Wl - 5EiRE 2k
A2 [T == | ZEASTTRELICERE L, T OMIEZ BEE LT,
RENDOF E b AL B ERNE S IFOBREORIERA & LT, HllORESCH
REMEE L, IO OHINGETER, v —2% -2 74 4 —% 4 DD
AR R/ N AR TN L BB RC ek 21T - 72,

ZORER, WITHHEZ DOFEETHEN, VIR LIEFEC, Al b
AT ETEMUIZ, RS TlX, &b DEEOKEEE 2 B RGN 2
EOFHAENBRE Y 0 7 7 AZ L VEEL, EEEA R LICER. —D2oUs
—H = AT A X —ICBW TR EINEE O R SBEELH. 8T HOBAIR
IEOITEI O B bz, B8En#m e LT, MWERFERm, 8
BRI, B = v T HURYSHIE T ORENE 2 bz,
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A - AE - 8 - SWIRDFEERAIBNZEICE 7 L — =7 DA%

2

RO b, RO T L— =7 OWFERRZEM L, L0 FEMARTE) -

p=0

FLLEROTE BT 22 FIRE & 2 B g B BB BN 2 B S8 2 B 2 1

WL,
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#3E BimE Al EHICE S
F &b OFEVITEI D & Bl E DREST

3.1 #&

il

3.1.1 RIEDIVIRY

RTETCIX, 7L =27 TERIMFERHAI LT2ER %2 2 & 2R3 5178
RERET AT =00, AL FECERGERA TS LoV - REET 5 &
O, BHIEBEMEICERMNED FIECES SR Th o7, £2T, O ED
BRET V& BRI - BR T H ANTHEIRE AL 12D 7 — 2 oMk ok 1 %
R TND, NLEREN TRk LT WBICAWR T 57 — 2 N L¥ERIC LD | 78
PROM ENFONDN, & THRFMPNOEETHDL Z ENREE 2o T,

0, o7 =2 ix BRI S BN T — X Th D AR RAE
L, 29 LT =X T iz k) ZiE CEMMZR oI L 2 720>
ST LB LD, FIZIET Eb BRSO AR OBRAZED I &
EZTCND, =YY LAFADONEREDOLIICRET 200, AIED LD
REERINTERICEEV aIa=lr—va VPHT EAFNERZATNS
FELELOREBMMAER, a7 R v—ray, AR AIENEEE, T
EHLAGOFUIAELHEND X HITES ZENTEDL LI RME T AT LN,
ABROBETH D, AT, AIEICBWCRELE 2oz, KBUERN DT

[ZOWT, fFalt, BEED AR E LW BB B D75 ] & fEE 2 8 &
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3.1.2 S FHEOBIRIADIER
CHETIEL, 8 b OTBOSHICILEY, T RIOE L OEERR FESS
BRI ST X 72, AL AT 5 70 DRI, KO K 5 72 H ik
DREMENRE X HID

3.1.2.1 74—V FU—7 DB 585

KA T 4=V RU—7 OB HEIERT. PIEO BV IS RINE & B &
T2, ZAUL, FREEZI 78S [25,26] BN EbOTE R EERST L Z
CIZE o THIRL, &b DTENFEHRA B - fiii L. £ OFHRO SO
oA b=V —Zitd, ZOFEOHRIL, AFMO.LEHOEMERBELE L W
IEHFEIZ KLY BT A ORAE+HFICH S HT I ENTE D Z LR, R
(X, FERZR I R E 2 e 3 D IR B S AR R S EBLETH D . EBLFHR
DIEBLOE ZFZET 2B L HMEBE AV L T 5728, B & AF3070
V. EMECHERTLIOZEARNETH D, H 1 BETIEF L OEEBHBHHIZI OV

T, ZOTBEIEFHRMHEZE-H LT,
3.1.2.2 'ER#&

ANHEOLEERZ BT 5 FBR & LT R T E2ERT L, 70—
M & DT =2 BAF(26, 2711, IR E 2% T of ZOT —Z ZBfF T
THLEVORENRH LN, LF - SELVIEEFD —F TR EAFHROT
D, FRDOIEE2E, Thbb, EBTERMENRDRNE WS RERH D,

49



3.1.2.3 1fTEMER &V —

ERfTEN 2 ERT o — [27,28] 1Tk TRBEIET —Z 25 LD
M9 2 FiETIE, BT =2 D500 VWA, KT, #isoax (L
EHaA MR EL~OHMAMEZTy, EEICLIAIRIES R EDRELRIFT
AREMEN B DH Z EMKETH D,

3.1.2.4 T ATV 7 b7

PRY 7 b =7 CET A I AT CTHRASG UIzBm 204 L[29, 301, 178
DHER T — X 2 BS54 2 FiEOR AL, @l Emabt T A i kv B
BB T — X BG5 2 ENTE, BEMEICEALTWD, KAUX BEHY 7 b

V=7 OMENEFT, £o. FIHT O3 RRFEE R e 8T 5,

3.1.3 YOLO DFEATHFFRIT 3 5 &K 78 D RESGRE
UbtotmzikEz, BBMEOH LT —F 2 KBS T 58 Hxih 5
DEFHRNHEEZHNLT D52 ENHETH S, FELLZBIE L Tofr 2tk
TiE. ZERFHNADLETHY , ZOFRHEZHET 2, ZoFEHAaEEY
B L, EHOBRELZWITUET 2 a2 B a— 4 —CIITIEERE2M LW
HLMEND D, KR ANE O LB OB I TEE O N ORFERRN & ATB)E #H
BGDOVEND L0, ZHUCARENED S D YOLOVS 23R L7z, YOLO [T AX
b ODHNBLORIEFE AL ZH ML T 250 Y 7 ho =7 T, UANLVRIZK DA
KO A M LS L 1O EFoB CHEH S B, AT ok &
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[(B2licltE e 5, S HITYOLO VX, BANTIZ~/VTF VAV ZVEH] Lok
RIS [33], BN TIIEEOAED Y = AF v — IS HREDRH 5
(341, WFFEBALA Y W) YOLOVE 23 fcHT C. BUEDEHII v8 Loz, 1#T
T LTeFx ORRLKR TH 5B O &b OITEI O BGERR] O # 2 [33] T
ZEHEEOERD D o BLHR AR TE (FL—=07) SRS
THY, Po—=27TFT—=2DIFL A E1L VisDrone2019 72 EDRAAT — & ~—
AMBBBRINDD, @BEICAEAULHE, #—7 >y MELIMET LT LT
fRRk S ey, F1EO XS ICREEROEBICIET 27 L, BLE#RE
BRET DA ET 28, 27 4 —0 FTIZULIZLIEH A FALENBITE R
Uz L 0B x| REEOMLT ) TRE D BB S E 2 LERDH D, £

T, AfEo Gk & SR E ER e RN O i 2 AP BAE ORI E T 5, b
L—=2 77 av AT, BIEOEROA 774 v Mo—=2 7 )L 3B
DA TA L NL—=0 T EBIR U [31,33,34], mavE. K= X b, &R
D GPU Z#HEHATHO, A TA2 GPU & hL—=v WA LE, 8T
— % [B4NTFERT TARRBE OB M TE 5720, Fx 0348 5 8 AN
EERAWED L CA FA L E N L7 T U RICT v 7' a— KT H0ED-DHIC
FEAGRI) 2 AR AR L IFR 24T o TR C - & b 2l S 2 LERDH D, — MBI
(2. == T = H 3SR, BTAULISS,34,35], xDRFT—4 &
T BEEEERDRVO T, FENR ML= TR AR D O L

W, ZIT, == QRO THEEIRHRE LY 7 7280, £
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FTEIE D S EFEE 25 TEY A 7 B2 TV, BRI FEETH 7T L

. Al OFEF—2 & LRI LRGEEEZTT > 7,

3.1.4 BH®Y

T L= R— 7 TRELER, Y7 7 2RMNT 288D+ L6 % YOLOVS 128V
HEERR] - THIERTE N E I DEMiET 5, FL—=V7Hi& T, |
L—= U VRIS DM EWDR H o E S el L, AT A4 ML
—= 7B T HMEAERRER L. By by TORMFEN IR ET H 2 L
EARFGEDO BRIE L, D b L—= 2 7 5 CRkBIRE ) D Ll L v 2h 5

DREEEIT > 77,
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3.2 HEE

3.221  FlL—=UF—XEBOEIVHL

Python =— K (codel) /ML TEFAND 1 FRERO S IHE 2157,

import cv2
cap = cv2.VideoCapture("Path.mp4")
c=1
timeRate =1 # time:1pic/s
while(True):
ret, frame = cap.read()
FPS = cap.get(b)
if ret:
frameRate = int(FPS) * timeRate
if(c % frameRate == 0):
print("Screenshot : " + str(c) + " pic")
cv2.imwrite("slider_1s/3kiwanami/"
+ str(c) +'.jpg’, frame)
#where save the picture
c+=1
cv2.waitKey(0)
else:
print("Task over")
break
cap.release( )

a— K1
python @ 3 — KT, ERHEREIZ. FEDOLAIMNOLET A7 7 A4 Va2 AR D,

ZLTC, ETATZ7ANNS LT LICHIEE 25T, FEDGINIIRFT
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BRI 4V F ) o 7 aAT Ml (Y7 78, K17, 18 1%
TR L1224 6)) T EbORMEI R H 2 ) 7 2KRY, ZDMH

WAZIE, —EICAEDR DL == TR 120 TH HT20, BEF TS

Ed 120 HET 5,

:. . ." LS ‘:‘.:':
1 xR AEE

AT OAEIRAEE & ERTREIR (AEES) 278 SEL20 O

B,
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18 FHREEE

B AT OAEIAEE L gk (ARED) 2598 SE 57200k

{ﬁ‘lj o

3.2.2 hbL—=V 75— FEBOETYA 7 ALH

BN REFATLET A 7 E LT, JuDDBRZ T3 #GALER
%, Python ZfEM] L CHE/INLITDH A KRS T w77 I 72l L7z,
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KIGENE O PR E LTImDR— L —FDY¥ A X% 0.1 285 0.6 £THE
B A2 T A N LT, BB mead Lo 53 0.256 23R L7-, mmfb A
SR, BN O N O E FB CHAIT 27210 T <. BENOME AR
PRSI S NN EDIZT 2 N TE D aamfERE L THER LT,
22— R (Python /"—Y3 2 3.7.6) ZmRT,

a—Fk2

import glob
import cv2
import os
from tgdm import tqgdm
input_path = "PATH_1" # original path
output_path =" PATH_1" # save path
x=0.25 #resize
y=0.25
img_list = glob.glob(input_path + "*.jpg")
with tgqdm(total=len(img_list)) as bar:
for i,img in enumerate(img_list):
original_img = cv2.imread(img)
resized_img1=
cv2.resize(original_img, dsize=None, fx=x, fy=y)
#get back
resized_img
= cv2.resize(resized_img1, dsize=(1440, 1080))
#save path
img_name = os.path.basename(img)
cv2.imwrite(output_path
+img_name , resized_img)
bar.update(1)

"k

RKa— FOTREEEIL. BCOBN BB E AR, A 7%
L CHEDBFNIRAFT H 2 L, Path 1 ICANEBED/NZ % AL, Path_2

(BB DA NI D,
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x = 0.25, BLD vy = 0.25
(. BOTTA ERET TR O BB O N 2R, BIEET -2 e b TT A b

ToT-tk, WYIEREERT 5,

3.2.3 ML —=V TEBD T AT

AA=V TPV EA VA N—)VTHITIE, F—I T NVERHE,
pip3 install labellmg

EAJIL., Enter THEET D (X 20)

(base) dzukurisouseisentalmonoiMac ~ % pip3 install labellImg

Requirement already satisfied: labelImg in ./opt/anaconda3/lib/python3.7/site-
packages (1.8.4)

Requirement already satisfied: 1lxml in ./opt/anaconda3/lib/python3.7/site-pack
ages (from labellImg) (4.5.80)

Requirement already satisfied: pyqt5 in ./opt/anaconda3/lib/python3.7/site-pac
kages (from labellmg) (5.15.2)

Requirement already satisfied: PyQt5-sip<13,>=12.8 in ./opt/anaconda3/1lib/pyth
on3.7/site-packages (from pygt5->labelImg) (12.8.1)

=] 20 AT RS54 TOETEER
ARAXA=DTNYLEA VA N—)LTEEDDOav Ly KT A4 AT HETH

BEPIRT D,
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A RTA T labellng EATTHE, A A=V TV EFTYTTE D (K

21)

Box Labels

difficult

Use default label

o
b
o

n
g
o

'y

z
3

»

Qe

(5] File List

labelimg started. Annotation will be saved to /Users/dzukurisouseisenta/Desktop/pic_resized_all_025/2020-0111-kamihara-scr/cam1/102
N, o — ™ -
21 A A—=VUSRNILDETEER

AA=YTNXVOY T N2 TIWZBTLHA 2 —T AR,
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[Open Dir] 27 Vw27 L, HATE27 3+ VEDOEFEZENL, lopen] &7

Uy 73 5(

22),

codel python3.7.6 Trainforhu ynb

Image per second

person.ymal Images for Recognition(50)
python3.7.6 Upload
Upload Uptaat Use
{ Recognition results ]
o

ad

Labeling all images

Uplo
Google drive
Upload l best.py IMudeI
— l Connect [ Training [
train
1

=

Google Colaboratory

Data for train

The number means the number of pictures

labelimg i i 1t0d0/2019-0122-kamihara/ 27 J—> 3 ¥ k 2021-07-01 15.56.37.jpg
Box Labels
@
difficult
. < mv &~ pnes 8 a Use default label
@ Recents
A Applicatio... . e - IS
B Google K-+ i -
[ Documents -
© Downloads T -
Locations r -
£ Google Dr... =
. -
& Untitled -
& BOOTCAMP =
@ Network -
Tags -
Y e Lyk -
® ALVY
*
5] File List
i U=ryavh 2021-0
o) RV~ vay
ipg
Zoom in abel/2019-0 i Jpg
I i ipg
20% | i label/20 ipg
Q i i label/2019-0° i iPg
isouse I i ipg
Zoom Out label/20 ipg
isouse 1/2019-0122-kamil 160.jpg
Q isouse label/2019-0 i ip
i i il 4 Jp¢
Fit Window, isousei label/20 i Z e
a isouse label/20 i ipg
isousei label/20 i ip
Fit Width i cam-7/2030 jp:
il 12175 jpe
i label/2019-0122-kamih: fcam-7] Pt
JUsers/dzukurisouseisenta/Desktop/all-scr label/2019-0122-kamihara-scr/cam-7/2465.jp(
i i label/2019-0 i 4 /2610.jp¢
label/20 kamih: fcam-7/2755.jp¢

Iabel/2019-0
10

22 YOLOVS £XRfT70—Fv— b+ BV RYDETHEE 1 A—D

NIV DEE
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AA=VTRXNDY T NI x2T CTTANF—ZE, HEOBEBRZID AL
FiEERT,
Change Save Dir &7 UV v 7 L, TV EBRET D7 /X OG22 ER L,

“open "H 7V v (X23) ,

Open
Open Dir |
= | Favorites m v :::z - : 102 0
1 / @ Recents

& Applicatio..  cam > B3 100

i
» | B3 Google K-+ —e4 >
| >
Next Image ‘ Y Documents J

©® Downloads =

\
104
Previiees } Locations B8 105
l/l | 5 Google Dr... &5 106
| ed B8 107
i £ Untit =
Verify Image ; & Untitle = 108 v
8 | BOOTCAMP
[]
5 | @ Network =
|
yolo ; Tags v
YOLO ‘

® LyR
M | ® ALVY

-
H W |
i |
@ 71TO— New Folder Canc m
Create RectBox ‘
| -

B

= 23 A A—TCISRILDEITHEHER
ARA=TTYLDY T N 2T TUER T 3V —%E, RET DGR

ET Do
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"volo "7 Vvl (RIFINTZTNDT7 3—~v FEiER) (X 24) .

yolo WERINTWARWEGEAEIL. yolo DEREINAETERIZ Y v I35,
- 0 “

Prev Image

Previmage Prev Image
Verify Image Verify Image Verify Image
5 B
—
Save
yolo
CreateML
YOLO
i i

Create RectBox Create RectBox

Create RectBox

£ s B
24 A A=V INIDERITEE

Rl 7 IV B LB TIRAF T %
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“Create RectBox "% 7 U v 7 L, BENDO AYDNLE % i1#INT 5 (X 25),

Ry TT o TTHEEATRITRY 7 AT, N7~ vz AL, T0Kl 227V

v 7 LTCinb, MrfFl 22V v 7,

step3, step4, stepb

el

ii_

Verify Image

-

</>

PascalVOC

fE

: person
A2 =

P @ cancel

25 A A=V INILDOERITEE

Wl 7~V DIEY J5 &R,
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"ROEHg “E7 Y v 7 L, TRTOERICY— 7 B3I ETHRY IRT (K

26) o

Change Save Dir

g

Next Image

-

Prev Image
26 A A=V SR OETHEHE

R DRI HET B,

“pre "D L FIUTKHST DX Z & “train 720 Eifg L FRISHIGT D H
Z77val 720 Hif%. FIUIKINT H AV test 710 iR & FITKHNT A X D 3
OB L CTLEALT D, ST D70V [F 2 b 10 Wi & *piad 5 7L

images 7 #/V X Z#AER L, train., val., test DE{RE X 7 EAEET S5,

for train

E-0]

v [ images

> B test
> @ train
> Il val
v [l labels
> I test
> @ train
> il val

X 27 TAILTDIERK

b= PTER T VB DRSS A R T,

63



324 ZFvIoA v NL—=VTBEOEHE

LFONEKTT 7 A )V person. yaml ZA{ERE L7,

Users > dzukurisouseisenta > Desktop > isbs > ! person.yaml
1 ath

2 1: data/images/train
data/images/val
data/images/test

: ['person']

28 a—FK3
SEEH. BREEH. TANHO T s A VDT E . BBt A0S E L fikE A

RLTa— R,

3.2.4.1 YOLOVS 7 #/VZZ{ERk L. FDOHIZ yolovd 7 V& ZERT 5,
3.2.4.2 # 7> 1 — K Train for hua. ipynb .

(https://drive. google. com/file/d/11dPj47qFCRMXdmq22 gFubmpWnozx5p

K/view?usp=sharing)

3.2.4.3 google chrome 77 UH# N—7 g 106.0.5249. 119 (EEXR) %
B, (x86_64)

3.2.4.4 google account (Zwa /A 95,

3.2.4.5 google drive ZBi%. [Train for _hua.ipynb] & [YOLOvVS] O 7 7 A
JL% google drive |27 v 7' — K35,
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3246 [fRE] —> [/ — b T v 75 E] — [GPU) ZiEINL., [SAVE] #27V v
795,

3247 #RE] - [/ — 7y 7 ORE] — [GPU] Z@IRL, [SAVE] 27V
v

3281 1THO=a—F&27 Y v 7 LTIATL, 2THOa—F &7 U v 7 LT3
1T 29),

¥31FTHOa—R&2 27 U v 7 LTEITLEEE, =T —DlESN DY

Ay 3ITHOa2— K&t 5 —EEIT(YOLOvS 2 A VA h—/L T %7z

) (X 28, 29)9 %,

[2] cd drive/MyDrive/YOLOVS

/content/drive/MyDrive/YOLOvS

O o

> '/content/drive/MyDrive/YOLOVS'

29 O—FK3
FATHE, Google Cloud L TEATLIELAGD, R¥a A MO 11THE 297H,

BLOZFHEE,
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3.2.4.9 ST O FEFE

° pip install -U -r yolov5/requirements.txt

Looking in indexes: htt,

Requirement already satisfied i 2.2 /usr/local/!lb/python3 7 /dist+ packages (from -r yolov5/requirements.txt (line 4)) (3.5.3)

Requirement already satisfied: numpy>=1.18.5 in /usr/local/lib/python3.7/dist-packages (from -r yolov5/requirements.txt (line 5)) (1.21.6)

Requirement already satisfied: opencv-python>=4.1.1 in /usr/local/lib/python3.7/dist-packages (from -r yolov5/requirements.txt (line 6)) (4.6.0.66)

Requirement already satisfied: Pillow>=7.1.2 in /usr/local/lib/python3.7/dist-packages (from -r yolov5/requirements.txt (line 7)) (9.2.0)

Requirement already satisfied: PyYAML>=5.3.1 in /usr/local/lib/python3.7/dist-packages (from -r yolov5/requirements.txt (line 8)) (6.0)

Requirement already satisfied 2.23.0 in /usr/local/lib/python3.7/dist-packages (from -r yolov5/requirements.txt (line 9)) (2.28.1)

Requirement already satisfied: sci .4.1 in /usr/local/lib/python3.7/dist-packages (from -r yolov5/requirements.txt (line 10)) (1.7.3)

Requirement already satisfied: .7.0 in /usr/local/lib/python3.7/dist-packages (from -r yolov5/requirements.txt (line 11)) (1.12.1+cu113)

Requirement already satisfied: torchvision>=0.8.1 in /usr/local/lib/python3.7 /dist-packages (from -r yolov5/requirements.txt (line 12)) (0.13.1+cu113)
Requirement already satisfied: tqdm>=4.41.0 in /usr/local/lib/python3.7/dist-packages (from -r yolov5/requirements.txt (line 13)) (4.64.1)

Requirement already satisfied: tensorboard>=2.4.1 in /usr/local/lib/python3.7 /dist-packages (from -r yolov5/requirements.txt (line 16)) (2.10.0)

Requirement already satisfied: pandas .1.4 in /usr/local/lib/python3.7/dist-packages (from -r yolov5/requirements.txt (line 20)) (1.3.5)

Requirement already satisfied: seaborn>=0.11.0 in /usr/local/lib/python3.7/dist-packages (from -r yolov5/requirements.txt (line 21)) (0.12.0)

Requirement already satisfied: thop in /usr/local/lib/python3.7/dist-packages (from -r yolov5/requirements.txt (line 37)) (0.1.1.post2209072238)

Requirement already satisfied: fonttools>=4.22.0 in /usr/local/lib/python3.7/dist-packages (from matplotlib>=3.2.2->-r yolov5/requirements.txt (line 4)) (4.37.1)
Requirement already satisfied: cycler>=0.10 in /usr/local/lib/python3.7/dist-packages (from matplotlib; .2.2->-r yolov5/requirements.txt (line 4)) (0.11.0)
Requirement already satisfied: pyparsing>=2.2.1 in /usr/local/lib/python3.7/dist-packages (from matplotlib>=3.2.2->-r yolov5/requirements.txt (line 4)) (3.0.9)
Requirement already satisfied: python-dateutil. .7 in /usr/local/lib/python3.7/dist-packages (from matplotlib: .2.2->-r yolov5/requirements.txt (line 4)) (2.8.2)
Requirement already satisfied: kiwisolver>=1.0.1 in /usr/local/lib/python3.7/dist-packages (from matplotlib>=3.2.2->-r yolov5/requirements.txt (line 4)) (1.4.4)

X 30 RITEHEOERD

Requirement already satisfied: packaging>=20.0 in /usr/local/lib/python3.7/dist-packages (from matplotlib>=3.2.2->-r yolov5/requirements.txt (line 4)) (21.3)

Requirement already satisfied: urllib3<1.27,> 1 in /ust/local/lib/python3.7/dist-packages (from requests>=2.23.0->-r yolov5/requirements.txt (line 9)) (1.2

Requirement already satisfied: 017.4.17 in /usr/local/Ib/python3.7 /dist-packages (from requests>=2.23.0->-r yolovS/requirements.txt (line 9)) (2022.6

Requirement already satisfied: 5 in /usr/local/lib/python3.7/dist-packages (from requests>=2.23.0->-r yolov5/requirements.txt (line 9)) (2.10)

Requirement already satisfied allzer<3,5=2 in /ur/local/lb/python3.7 /st packages (from requests>=2.23.0 o yolovs/requirements.ue (ine 9)) (2.1.1).

Requirement already satisfied tensions in /usr/local/lib/python3.7/dist-packages (from torch>=1.7.0: ya;ovS/rnqmremem xt (line 11)) (4.1.1)

Requirement already satisfied .20,>=3.9.2 in /ust/local/lib/python3.7/dist-packages (from tensorboard yolovs/requirements.txt (line 1 5) ) (3.17:3)

Requirement already satisfied: grpcio>=1.24.3 in /usr/local/lib/python3.7/dist-packages (from tensorboard>=2.4.1 olov /requirements.txt (line 16)) (1.4

Requirement already satisfied 36 i /ust/local/lb/python3.7/dist-packages (irom tensorboards=2.4.1-5-1 yolovs/requirements txt (ine 16)) (0.37, u

Requirement already satisfied :8in /us/locall/pythons./ st packages (from tensorbosd>=2.4.1->-1 yolovs/requirsments.ot Ine 16)) (3.4.1)

Requirement already satisfied: tensorboard-data-server<0.7.0,>=0.6.0 in /ust/local/lib/python3.7/dist-packages (from tensorboard>=2.4.1->-r yolov5/requirements.txt um= 16)) (0.6.1)

Requirement already satisfied: tensorboard-plugin-wit>=1.6.0 in /usr/local/lib/python3.7/dist-packages (from tensorboard>=2.4.1->-r oIovS/requ\remsn s.txt (line 16)) (1.8.1)

Requirement already satisfied: absl-py>=0.4 in /usr/local/lib/python3.7/dist-packages (from tensorboard>=2.4.1->-r yolov5/requirements.txt (line 16)) (1.2.0)

Requirement already satisfied: google-auth<3,>=1.6.3 in /usr/iocal/lib/python3.7/dist-packages (from tensorboard>=2.4.1->-r yolov5/requirements.txt (line 16)) (1.35.0)

Requirement already satisfied: setuptools>=41.0.0 in /usr/local/lib/python3.7/dist-packages (from tensorboard>=2.4.1->-r yolov5/requirements.txt (line 16)) (57.4.0)

Requirement already satisfied: werkzeug>=1.0.1 in /ust/local/lib/python3.7/dist-packages (from tensorboard>=2.4.1->-r yolovS/requirements.txt (line 16)) (1.0.1)

Requirement already satisfied: google-auth-oauthlib<0.5,>=0.4.1 in /ust/local/lib/python3.7/dist-packages (from tensorboard>=2.4.1->-r yolovs/requirements.txt (line 16)) (0.4.6)

Requirement already satisfied 2017.3 in /usr/local/lib/python3.7/dist-packages (from pandas: / ments.txt (line 20)) (2022.2.1)

Requirement already satisfied: rsa<5,>=3.1.4 in /ust/local/lib/python ]

Requirement already satisfied: cachetools<5.0,>=2.0.0 in /usr/local/ib/python3.7/dist-packages (from google-auth<3,>=1.6. =2.4.1->-r yolov5/requirements.txt (line 16)) (4.2.4)
Requirement already satisfied: six>=1.9.0 in /usr/local/lib/python3.7/dis Y 3 >tensorboard>=2.4.1->-r yolov5/requirements.txt (line 16)) (1.15.0)

Requirement already satisfied: pyasn1-modules: 1 in /ust/local/lib/python3.7/dist-packages (from google-auth< ->tensorboard>=2.4.1->-r yolovs/requirements.txt (fine 16)) (0.2.8)
Requirement already satisfied: requests-oauthlib> in /usr/local/lib/python3.7/dist-packages (from google-auth-oauthiib<0.5,>=0.4.1->tensorboard: yolovs/requirements.txt (line 16)) (1.3.1)
Requirement already satisfied: importlib-metadata>=4.4 in /usr/local/lib/python3.7/dist-packages (from markdown 1->-1 yolov5/requirements.txt (line 16)) (4.12.0)

Requirement already satisfied: zipp>=0.5 in /usr/local/lib/python3.7/dist-packages (from importlib-metadata>=4.4->markdown>=2.6.8->tensorboard>=2.4.1->- yolovs/requirements.txt (line 16)) (3.8.1)
Requirement already satisfied: pyasn1<0.5.0,>=0.4.6 in /usr/local/lib/python3.7/dist-packages (from pyasn1-modules>=0.2.1->google-auth<3, 3->tensorboard>=2.4.1->-r yolov5/requirements.txt (line 16)) (0.
Requirement already satisfied: oauthlib>=3.0.0 in /usr/local/lib/python3.7/dist-packages (from requests-oauthlib>=0.7.0->google-auth-oauthlib<0.5,>0.4.1->tensorboard>=2.4.1->-r yolov/requirements.xt (line 16))

31 EITROHERO

30, 3LiE, WIFNh b 3fTHDa— &, FETOMKBB I TIARS

TWa,

3.2.4.10 AMTHO=a—=F&27 U v 7 LTCIATL, 5iTHO=2— K227 U v 7
LT%EAT L, python DNN—V 3 U ZiERT D,

3.2.4.11 T EBAVNZ google drive T, yolovb/yolovb/data/ &9 7 4

JLANZAT X, images ##E L C. images old IZ4HIZZE x. [images]

Mabel] [for_rec] 77 A /L% tolovb/yolovb/data/ &9 7 LT
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A5, “for_rec” 7 7 A V% yolovh/yolovh/data/ 7 # V& |\ TR

Do

k== 7 M ® Images O OB EGITF 50 K,

WAL O (train/test 1st, train/test 2nd) ZXHRE L7,
3.2.4.12 yolovh 7 #/VZND Iperson.yaml] #7 v 7 a— K935 (¥

30) .

My Drive > YOLOV5 ~
Name

BB download

BB yolovs
BB data

BB .ipynb_checkpoints

B personyaml

K32 A4 FL—=V I BEERFEOERTHEO I 7a4IL - 7y JTJO—FK

X 30 NODFELTHF, 77 AV E RFXa2 AL "EKOELZ 1T v 7Fa— R4F_En

},d.‘//_T_\‘j‘o
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325 v T4V« ML —=U T DELTLERT

3251 6fTHOa—K&#7 U v 7 LTHEIT (R DEVOTERPAEE., 2KD

ALUFRIX [Train for _hua. ipynb| 7 7 A JVITIRTE) .

© !'python yolov5/train.py —-data person.yaml --weights yolovSs.pt eze 10 —-epochs 100 ~batch 16

[ train: weights=yolov5s.pt, cfg=, data=person.yaml, hyp=yolov5/data/hyps/hyp.scratch-low.yaml, epochs=100, batch_size=16, imgsz=640, rect=False, resume=False, nosave=False, noval=False, noautoanchor=False, nol
Command 'git fetch && git config —get remote.origin.url' timed out after 5 seconds
YOLOVS 5”7 v6.1-221-gd07f9ce Python-3.7.13 torch-1.12.1+cu113 CUDA:O (Tesla T4, 15110MiB)

Ir , IFf=0.01, momentum=0.937, weight_decay=0.0005, warmup_epochs=3.0, warmup_momentum=0.8, warmup_bias_Ir=0.1, box=0. , cls_pw=1.0, obj=1.0, obj_pw:
: run 'pip mstal wandb' to automatically track and visualize YOLOVS » runs (RECOMMENDED)
d: Start with "tensorboard --logdir yolov5/runs/train', view at http://lo
Enumerating objects: 987, done.
00% (452/452), done.

Receiving objects

Downloading https://ul co f to /root/.config/Ultralytics/Arial.ttf
k [00: 5:00, 89. 5]

Resolving deltas: 100% (687/687), completed with 67 local objects.

Overriding model.yaml nc=80 with nc=1

from n params module arguments
-1 3520 models.common.Conv [3,32,6,2,2]
-1 1 18560 models.common.Conv
-1 1 18816 models.common.C3
-1 1 73984 models.common.Conv
-1 2 115712 models.common.C3
-1 1 295424 models.common.Conv [128, 256, 3, 2]
-1 3 625152 models.common.C3 [256, 256, 3]
-1 1 1180672 models.common.Conv [256, 512, 3, 2]
-1 1 1182720 models.common.C3 [512,512,1]
-1 1 656896 models.common.SPPF [512,512,5]
-1 1 131584 models.common.Conv [512,256,1,1]
11 0 torch.nn.modules.upsampling. Upsamp\e [None, 2, 'nearest']
0 models.common.Concat
361984 models.common.C3 [572 256, 1, Fa»se]
33024 models.common.Conv [256, 1 1]
0 torch.nn.modules.upsampling.Upsample  [None, 2, 'nearest']
0 models.common.Concat [1
90880 models.common.C3 [256, 128, 1, False]
147712 models.common.Conv [128,128,3, 2]
0 models.common.Concat 1]
296448 models.common.C3 [256, 256, 1, False]
590336 models.common.Conv [256, 256, 3, 2]
0 models.common.Concat ]
1182720 models.common.C3 [512,512, 1, False]
[17,20,23] 1 16182 models.yolo.Detect [1,[010, 13, 16, 30, 33, 23], [30, 61, 62, 45, 59, 119], [116, 90, 156, 198, 373, 3261], [128, 256, 512]]
From h ://github.
0ab303b..23701ea master > origin/master
* [new branch] ~ cls/test_reset_params -> origin/cls/test_reset_params
* [new branch] _ fix/rgb_albumentations -> origin/fix/rgb_albumentations
Model summary: 270 layers, 7022326 parameters, 7022326 gradients, 15.9 GFLOPs

33 6 TEDO—FEETHRRED—ER
3.2.5.2 FE471% . yolovh/runs/train/exp2 (ZIRTE IV H % DT Results I2F

FAMEEENDS (FL—= 7 OBENBE SN TWA RN

results. png (X 41-44))
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Epoch gpu_mem box obj cls labels img_size

96/99 1.45G 0.04707 0.0537 (0] 76  640:100% 2/2 [00:02<00:00, 1.07s/it]
Class Images Labels P R mAP®@.5 mAP®@.5:.95: 100% 1/1 [00:00<00:00, 2.61it/s]
Ell 20 46 0.297 0.783 0.35 0.181

Epoch gpu_mem box obj cls labels img_size

97/99 1.45G 0.04823 0.06673 0 107 640:100% 2/2 [00:02<00:00, 1.13s/it]
Class Images Labels P R mAP@.5 mAP@.5:.95: 100% 1/1 [00:00<00:00, 2.75it/s]
all 20 46 0.281 0.85 0.349 0.18

Epoch gpu_mem box obj cls labels img_size

98/99 1.45G 0.04947 0.06905 0 119  640:100% 2/2 [00:01<00:00, 1.16it/s]
Class Images Labels P R  mAP@.5 mAP@.5:.95: 100% 1/1 [00:00<00:00, 2.50it/s]
all 20 46  0.281 0.85 0.349 0.18

Epoch gpu_mem box folo]] cls labels img_size

99/99 1.45G 0.053 0.06689 (0] 75  640: 100% 2/2 [00:02<00:00, 1.01s/it]
Class Images Labels P R  mAP@.5 mAP@.5:.95: 100% 1/1 [00:00<00:00, 4.81it/s]
all 20 46 0.291 0.826 0.352 0.183

100 epochs completed in 0.098 hours.
Optimizer stripped from yolov5/runs/train/exp2/weights/last.pt, 14.4MB
Optimizer stripped from yolov5/runs/train/exp2/weights/best.pt, 14.4MB

Validating yolov5/runs/train/exp2/weights/best.pt...
Fusing layers...
Model summary: 213 layers, 7012822 parameters, O gradients, 15.8 GFLOPs
Class Images Labels B R  mAP@.5 mAP@.5:.95: 100% 1/1 [00:00<00:00, 1.47it/s]
Ell 20 46 0.307 0.696 0.354 0.188
Results saved to yolov5/runs/train/exp2

34 EITKOEBRMLGETILNMRESABHRIORT
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3253 SN TCWARWVWET L TORG : 81TH D = — KOEN & FE17,

3254 RTF ST HE R Results saved to yolov5/runs/detect/exp?

50 abels saved to yolovb/runs/detect/exp7/labels
Faikn S DG D ORAFETE & T~V ORAESEZ T,
3255 FEHEHET NV E MV  9ITHO a2 — FE2@RIRLFTT D,
BHENTZARA NET /L (best. pt) & SAFERIELER D 72 8D O IEfRERE R
FIA L (1X45-46)

3.2.5.6 LRAF S AT R Results saved to yolovb/runs/detect/exp8

50 labels saved to yolovb/runs/detect/exp8/labels

A e DG DIRAFIE & T~V ORAFI R,

k=l

3.2.5.7 SFE &AM
BT — X HONBIZHOWTC, FEREE (BRI Mk L
T, WD ZFKMEOFEFMA)B L OB). FEFEHEMO). ([T 5 g

ZiTo72 (X 45) .

M)  FEEE  ABRE L5 BN L0 Nz e 'T 5,
(0) FL—=27ZHi: YOLOVS DARZHE - FIHNMRRRIC & 5 B Bhafls! )& &,
(A) #HBIRZR L M L—=27 0 REEFIPH 2R & L THEE,

(B) FPHBIR N L—=7 KR (Y 7 TN HiPHO N D HE,
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3.2.5.8 SR L EBENOFBIR v 7 AR

35 FENERFHIC & Sl

BEIZE > TWH AW 2 BEES] & Fl 7~ TR L7261 T, R X

DRI T X TOANMONIEZ R LTV D,
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~afk

A 36 L —= y&ﬁﬁ@%‘éﬁ"ﬂﬁﬂ

YOLOVS MHIHPIREETH V =8 72 LIRRET, BB O AW E7E# L=, IR
DGR LT NI OB 2 T, IR ChH DY 7 TN ATk S

1/\7&1/\0
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937 BEHEGLCTRL—2s u—é%wmuﬁ@m

YOLOvS 23 A FRERTI28E Lok, BEEPO N &R L7-F T, IR
Fems N ORI RS L7z 2R LTz, ABICiE, EfEs oY 77 No A

MITRRER SN TR b7, RSO IR T O Z NWBI 2 ) LT 2 i,

73



238 (B eﬁmﬂéursﬂw— /5 o

YOLOVS 2MEAYFEIR D[R S =i (KAHEE - Y27 7) OFEREE&RT

%2, BETOY T THNO N ARG LT2BI T, RPN AN ONLE 2R LTz,

3.2.5.9 @R BIR D LR FE

BT — 2 R OFBAERIZ DN T, 6-5-7T DA LMETHDL A, BLO, F
TEERR NS 2 EfRRER & 95 M 3 OB AEL OEIG O R H 2

- X% (v 7 TN iR

~HEBR T R E IS (v 77 WA LIAL)

- (1) + (2) “4#Em
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PLED 3 (MOl zAT 9 2 LT, MEkEd & OWEMERf 237 5,

39 uﬁti':lliﬁlﬁlﬁ' HE (vTS5AN) HE

ZORNE, RSN ZFHHAR L TR, BhoRalAERO I —7 Y

) 7 #RE LT,
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l 40 n‘é‘ﬁﬂlliﬁlilﬂd)##ﬁﬁ%ﬁ'l

PERR SIS RH (Y7 TSN o i —ERE 2B D A

Wb PER S SR SRR BT,
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3.2.5.10 TR R BAEE O AN PR AR

True/False, Positive / Negative ODIRFITHINGIRD 4 FEfE%2EHRT 5,
TP: True Positive ONEIND T & &1 L < kBl L 7= fle
FP: False Positive U&EMNMWNRWDIZONE &I L -k =R
TN : True Negative UM& 232 DIZ Hakd-fE =R
FN: False Negative ONENWRWT & A TE L < WU & FkAI 2 R

box_loss M FHAUL CloU (Intersection over Union) (Complete—TIoU)

P (bb)

2

Lo =1— 10U + + av

TIZTC, p2M,bgt) T THIENTZAR Yy 7 AOFLEBEDR Y 7 AOHLED
—27 Uy NEEBEZ /R U, o 135/ OPAREIRN O x4 BEBE A 2=,
Obj_loss M FF1% BCEWithLogitsLoss, Sigmoid Bi%% & BCELoss THLAA A

7. BCELoss (A%8#ZZ=x > b1 B°—387%= Binary Cross Entropy Loss) DEFHEIX

— 23 (yaxInx, + (1 —yyu) x In(1 — xy))

n
1453 Percision =TP/ (TP+FP)

V5% AP (Average Precision)  AP={p(r)dr
Recall () OFEAX

Recal1=TP/ (TP+FN)

mAP (mean Average Precision) ®DFFE (L

mAP=1,"n Xi=1 APi
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% 5FE A CHR - Shu—Jun Ji, Qing-Hua Ling, Fei Han, An improved algorithm

for small object detection based on YOLO v4 and multi—-scale contextual

information. Computers and Electrical Engineering Volume 105, January

2023
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3.3 &R

331 FL—Z U H#ER

train/box_loss train/box_loss train/box_loss train/box_loss
0.12 0.12 0.12 0.12
0.10 0.10 0.10 0.10
0.08 0.08 0.08 0.08
0.06 0.06 Gi6E 0.06
4 0.04 0.04
o 0.04
0 50 100 o 50 100 1] 50 100 o 50 100
val/box_loss val/box_loss val/box_loss 5 val/box_loss
0.12 022 0.12 0.12
0.10 0.10 0.10 0.10
0.08 0.08 608 0.08
0.06
0.06 0.06 0.06
0 50 100 o 50 100 0 s0 100 ! 100
metrics/recall
metrics/recall metrics/recall metrics/recall
a3 0.8 0.8 0.8
e 0.6 0.6 0.6
0.4 0.4 0.4 0.4
0.2 0.2 0.2 0.2
0.0 0.0 0.0 0.0
o 50 100 0 50 100 0 50 100

241 242 (943 944
MN-44 WHEALFL—Z=2FJDEUEHE : A\OEEOCFEEEE

FL—=2720 #. HiiEvalidation 20 #2, test 10 fzicxfd 247 ¥ =
HIPHAS R DY 7 Z F6 L OVEPHOHIPHHI RS T E 2470, RO 4 S
W hE R 27~ 3, BT b L—= 7R, HE IS 2R, kAR v 7 X
Db L—== BT SR (B) | @BR Yy 7 AOBGEEICB T SRR
() . BELOL EfER (F) 2077,
ALIZY 7 INTAREREET 27 —Z 25l (NEFID D20 |
422 13% 7 INTAREOEET —2 ZHI (AALEFID D720

31X Y 7 INDONREREET LT — X E I, AREFINZ N
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X 44 12K 42 &b o2 T — X I ABFIE, UL EOSRMFREZ1T 572,

ZORER, BRI b == 7 OIS, i b— L ORI
Hipdpy (BB | EENEL LD L (TBE) MRS,
FAFRIHEL Tl FRICHRFE validation (1B (ZBWT, Y7 7 NO AR
ODEBET —Z ZABE L& Th DK 42, BLO, X4 (28T, 50 A%
R DR DFEEHL T, WA > 7 ZAOFN] I ADBRIE L VIZEEL, K41
SR LU 43 Soith K 0 A7 B TR Rl 2 5 Z LR &,

HER O MEM Z RO (K42, 44 NOFHHED)

3.3.2 KERYSEIR P L—=" 8RR L ik

W, HPECRITHEGR LT 4 R/ hD 9 b,
X 43 & IRGMHFT—% - Y7 T NONFRIEOEBESCANET — X 25 18)
X 44 560 (BT — 4% 0 ¥ 7T NO ANFREOBEENE S ADLTIFELE)
D BT OUWN T, YOLOVS (4R D IRD =D DB RO Leleit 217 - 7= (M
45)
— FIFEEENREE (before training)

_ /\AE

2HE5 (training of all area)

- [ERYPEEL (training of target area)
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100.00%
90.00%
80.00%
70.00%
60.00%
50.00%
40.00%
30.00%
20.00%
10.00%

0.00%

before training training of all area training of target area

em=train/test 1st e=—train/test 2ed

45 L —Z U JRTHR O REEHRERE N O LR
R L FIBRAT (before training) . RfHZ 5 &3 2 I R T O
#t% (training of all area), #RHIFEIK (¥ 27 7) OHIMRELT ORI O
ikHE/] (training of target area) . MEMMIXIEZARZ/ KT, EEFIL, Al
% Rt e TENC X 2R RO EMCHl- 2 BIE T, N REWVIEEX
LK T DN BIFCTH D Z L &oRd, IEfER T0%LL F ARSI & L
7z
(GoAFOMEE) ¥ 7 — % 50 fL, @7 — 4 50 12
train/test lst: Y27 7HNOANOHIEEESCARET —X &L
train/test 2nd: ¥ 7 ANDOANDOHIZEGENELS 7 — X T ADPMELE
ARERTIE, Y7 IHNONOHIBREENES | 27 — X IZADFET D
train/test 2nd §:fFC, FEHIEZELEN 9 EZ B2, train/test Ist HETH 6 F

XD, Y ITRANRR DIEEREFGDLH ZENTE T,
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100.00%
90.00%
80.00%
70.00%
60.00%
50.00%
40.00%
30.00%
20.00%
10.00%

0.00%
befor training training of all area training of target area

train/test 2ed

e train /test 1st

46 bL—Z 2 JRIRDIERREE D DAL S D HLERE

BT 45 & RERIS, FIFRAT, FEiIRE T ol ., i R T ol
% OFBIKAE ), Ml IRk (v 27 T SN O ARG D IEE SR AR
o IEZERIT. ATIC K DR80T R & FENC L 2 78R R O BT - 72 F
Bo MEIVNIWVIZE BRI O N A TR L7V D F D R EEES Ot
BUTH T DHEBRREAI RN L A EH L, RWEIAIZEZEE LUy,

(GO ED) 28T — % 50 K, #BT— 4 50 £
train/test lst: Y27 7 HNOADHIEEESCANET — X & & i
train/test 2nd: ¥ 27 7N ADOHIREENES 27— Z I ADPMFE
ARERTIE, ¥ 7T RO ANDHTEREEL NDIFEAEOW SRR D 5

T OEREECAEIC LY | EREES O AR PR T & . AfEEctRIzk

W B ERIFER D 30%DREIAN DR A DG THEE N Do Tz,
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3.3.3 FERRBIH

person O 68; i
4 ' d ot f b
A | e R - )
{r [y person 0.76 i\ Qt""t*T - !
eV § |

i M,

4

%]

X 47 b L—Z= 2 RO 5

FE RO YOLOVS DRdikfil, 7RFEZRGk A » 7 A,

A EDFERORBR v 7 A%k D EWghlZ 7T, B4T I b L—=2 7

DRSHIBIT, MR Y 77 WO ANWANTER L, HAREWTH DY 7T

LIS D N DI BIEENDRHIB S5,
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—F. K48 TIE b bL—=2 7% O OH % 7~T,

L

fak ,

person 0.73 Person 0.56
?J person 0.64 person {376 F" ———-—L_..,_ d

‘!
TEX S

person 0.58

] .'l:" i "'-L _
“/1 person 0.82 [T ETE e
. !‘person Operson 0.60

48  HEFIRLZL ~L—= 2 T ROBEAB]

FHRFIOK AT LB LT, WO RMEEE ISR ST 5 AL I X DR %
OFER (X 46) 1 XEWEEO ATV =7 FERE LY T HNIMNIER D AN
JEF D AN % IR CX TV AN, Y7 THNDO A DO— OB Rl L

TWHZ LEZRL TS,
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Al omL i
" .a.....b.,person .87 - 7“
i\ person 0.88
I B

’ k
v -‘; | 3 »
g hsoa sy |
Lalll
|
. i e

ST

y = - -
» d — i .
AT Nre u Py T "’ i it

B149  EEAFIR FL—=>2 J & DEAIF]

FEATOM 47 S0, Wi e X R E L2 48 Ll LT, ATIZ &
DRREIRDY 77 FIHHIIRFE % ORER (K 49) 1%, Y7 ZHIHNCH PO
BERIDNRFE TE ., BRSO X — 7 MRS S, LY BEE L T 562

SO A3 B LT EHL i,
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3.4 & £
3.4.1 L —=V 7 « =2 DY U T IVEBD I NEIT

BRI FE & T, HBRLEEE T OMK L L LN COER LTI T T OV
INCOHETAEETH D, ZORMBEITET ., KR T & F—2 % v h
TET/NVETESELHNH B EOWRE FE T VT ) X L0IT &Y
THER E 5 [33, 34, 35, 36], Fox 137 — & % o T AHD DI G ORFHT D 7=
D, DEEHTCEANBGREZIT ) 7 —ATHDLZ LN, KT 7 v —F 0
BaEThD, ARIOEETIE, 1 v— AT 57— BIIE0KTHY
IR OFER, ZOTFT—=FETHIUL, ELWT 4 vZ U v 7 LI TEE
Fa 60%LL EICEDHDHZ ENTEBEZ TS (X456 KEHET—4 .
train/test lst (training of target area) ) . [EIRR72T —H ZXRIZEHD
KINT —Z AT 256G, —EOWMAIEZ R Lo TRt 2572 &5 2

TWo (K41-45) . ZOZ b, LEOGHTICHOERSIZFE

S

{5 7
— 2 ZMETDICHY | 0 HOFE T — 2B HAN R AIERRE, & 7T
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