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5728, CSI7 4 — RNy 7{7H0OREZE4x1TH
5. #1206, BETDLCSIFHEIATLZLI 2OV T
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BEfR [20]
THORES AEHBHEOK 5T & % AR

2x1 2 11, P21

2 X 2 2 11, Y21

3x1 4 @11, G21, Va1, Y31

3x2 6 11, P21, Yo1, Y31, P22, P32
> 3x3 6 P11, P21, Y21, P31, P22, P32

4 x1 6

P11, P21, P31, P21, Y31, Par

4 AREBRTHHTE7 72 AKRS Vb

¢ & OREGMEZRET 57201, #FT 5 CSIF
BUATLATIE o2 v 2TNTHsing & cosp, siny
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624 fEDFEEVPIETE 5.

3.4 HHEBEZAWEEBEETIOERK

BETS CSIFHEETNVIREHINZ sing & cos ¢,
siny & costp DEIZ T )T — ﬂ’ﬁ:ﬂﬂz_trﬁ’i'ﬁﬁb\f%
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REUTHALTWS.
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W5,

3.5 TNART)—1—HOMEEE

RET S CSIFEE VAT LAIHETEZ CSI 6 A
DR EZFRT T NVOMEEHET S, HlZEK, 48T
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Random Forest, Support Vector Machine % F\ > TH

ET 5.
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NTA—R B
¥ v 7F v EH 1 431
CSI feedback [l 10 S VR
F ¥ 1V JE 5.2 GHz
s e

K-Nearest Neighbor

Random Forest
Support Vector Machine

7o, B4 WZAREBRTHAT 2772 ARSIV M ERT.
BEEHEOITIRARAS Y DT VT F Do TV DIRE
EWRIET 72 ARSI OREEI NI EEKEA
BIZZETEDLMELT VWD, 7z, TI/RARS Vv
DT VT FPETWBREZEHRIXT 72 AR v
FPOREFEINLMBERE ARG ITZEFETELLMELT
W3, 6 20T =Xty MIATOLEDTH .

¢ ADRTDT YT FEVTTEY, TNAATY —
A=V 51285 7T ODNETY. - 72 F Tk
L TWBAREE (four upright staying),

¢ ADRTDT VYT FEVTTEY, TNAATY —
A—HPRK 51282 7T ODOMBETREALTVWS
fRRE& (four upright walking),

¢ ADRTDT VT FEREMETED, TNRNA AT —
AP 51285 7T ODAE T - 72 F Tk
L TW2 IR (four laid staying),

¢ ADRTDT VT FEREMETEY, TNNA AT —
A—HPRK 51282 7T ODOMETREALTVWDS
fRRE (four laid walking),

e 2ARDT VT FENT-BHRD D 2ARIFENETED,
TNRAAT7Y =2 —HIEH 5128175 7 ODAET
Moo EEHIEL TWAIREE (two upright two laid
staying),

¢ 2ARDT VT FENT-EHRD D 2ARIIENETED,
TNRAATZY =2 —HIEIH 5128135 7 ODAET
AL TWBIREE (two upright two laid walking).
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®3 HKAKIDFHEER

MEHEEICBI 5T —22y b };{ggﬁgisrt Random Forest Supl\[;[(;rcth?rfleector
four upright staying 21 20 33
four upright walking 53 62 69
four laid staying 53 53 50
four laid walking 63 66 61
two upright two laid staying 66 39 55
two upright two laid walking 88 89 96

e four upright staying o four upright walking
25 e four laid staying 25 o four laid walking
£ e two upright two laid staying | T e two upright two laid walking
L0 ° o £ 20 . e ° o
@ | seceseesegesetemeys .. B | Fe,s oo TN, T0
= . 00,000,% L a ° o 0% %00 o o0 %,
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" e o o o | cp o o.loo..: °
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%10 .....°.'o..o. °e %[(Io aoet te °o°..s. ¢
- . .
| sororeletstelelototototeyeperorere | & IR P .
g g ol ol L P T 8 e 0% e % .
05 05 ° 2° [ 0% ®
eata 00 gq00000000 'y . o %7, o0 e AR,
96,9 %0 00 70 0" 0g"0e"0e 00" e IS CR Rk DA
LR PR RERRR R KK KRR B I UL S et o
o 20 40 60 80 100 o 20 40 60 80 100
Ry hES Rry hES

6 I—YAFELTWIEHED ¢11 BT Z2—FABHOTWIHED ¢4

F2IWIARERIZBIF BT A=K %ERT. CSI DEUE
F 1 AHAT, ZOED CSI 7 4 — KNy 7 O EIE
FHTI0 I VM THS. RET D CSIEEY AT LR
1207 =X &y MIH 1400 fHD CSI 7 1 — KNy &
Nry FEMHETES. F v 2OVEBEI 5.2GHz & Rl
AT 5. Bk E 21X K-Nearest Neighbor,
Support Vector Machine ® 3 2D Fik% FlH

Random
Forest,
T 5.

X 5 ICAREBROBREZ/RT. K5 ORVMMAESNT
TRARA Y NDOAEERLT VWS, £72, B 5DHRN
=AM AR O E Z RS, EERGFTIE NTT #HEE
R&D Y X — 1HETITo7-. M5 HOBFITEH LT
TNAATZY) —2—FOMNEZ/RT. RRBEEOAEX
1£10.8 m x 13.2m TH 5.

4.2 @R
£K3IIZ6DODT—REY b, 3OOKRFEAFREZHV
TBDTFNA A7) ==Y OALEHETE DO EIRE 2 3R
. RAKIWF6DDOTFT—ZEy FEHAWEZBOT /N1
A7) —a—VOMEHREF[RERT. £/, £4-FK9
BT efFIEENETNTNA A7) —a2—HFDFE
BROAE & HEEFERDOME L RT. RNOBF O BN
N—t oV NThH5bB.

£ 4-K I DIERNS, LFOHL LN,
upright two laid walking Tl& Support Vector Machine
EHWEZGERROBENRWI LR 5.
2DOHIZTFNA A7) =2 —PDENTWARFD T —
Xty bEHWEHEEETNANA A7) —a—FnfEEL
TWARDT— Xty MEAWEZHEEICIERTHENRR

1 2HIZ, two
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% 4 REATTHfour upright staying DAL EHEE KSR
K-Nearest Neighbor Random Forest Support Vector Machine
123 ]afs5]e|7]1]2]3]a|s5]e6][7]1]2]3]a]s5]6]r7
1| 68 5 0 22 3 2 0 70 0 0 30 0 0 0 73 0 0 27 0 0 0
2 3 62 | 33 1 1 0 0 2 52 | 28 | 17 0 0 0 23 | 70 7 0 0 0 0
3 1 27 4 68 0 0 0 88 4 5 3 0 0 0 1 0 0 99 0 0 0
4 3 49 33 15 0 0 0 72 12 13 0 0 0 11 0 4 85 0 0 0
5 0 85 3 12 0 0 0 34 46 20 0 0 0 0 0 100| O 0 0
6 0 47 28 25 0 0 0 22 37 41 0 0 0 0 0 100| O 0 0
7 0 97 0 3 0 0 0 32 |39 | 29 0 0 0 0 0 100 O 0 0
% 5 EATTH:four upright walking DAL & H &5 R
K-Nearest Neighbor Random Forest Support Vector Machine
1 2 3 4 5 6 7 1 2 3 4 5 6 7 1 2 3 4 5 6 7
1 31 0 0 5 22 19 23 38 0 0 8 20 17 17 38 0 0 8 5 11 38
2 31 69 0 0 0 0 0 13 87 0 0 0 0 0 1 99 0 0 0 0 0
3 2 9 44 1 20 10 14 3 9 43 4 17 7 17 2 9 44 4 14 2 25
4 1 4 29 33 14 9 10 1 5 6 57 15 4 12 1 3 7 59 6 1 23
5 0 0 81 1 18 0 0 0 83 0 17 0 0 0 0 95 0 5
6 0 0 11 65 24 0 0 0 16 63 21 0 0 0 67 24
7 0 0 27 22 51 0 0 0 18 20 62 1 0 0 11 80

WZ bbb, K9 two upright two laid walking
DERGTHITHS. £7z, # 8 Id two upright two laid
staying DIRGITFITHD. KM 5, =¥kl
TWALEDT—XEy NI 5 IZBIF55, 6, TOL
DT 7R ARA Y b OHEAREIALE U TWR WD
WEZTOBEITHEENBEL LB I LR,
3DOHET VT FDRIENEETHL I Lhbrd. T
B, two upright two laid walking DFEE 1% four up-
right & four laid K D B RWZ &b 5. £ 5 X four
upright walking DIRETHTH S, 7z, £ 713 four
laid walking DiEA1THITdH 5. four upright walking &
four laid waking &\ NDGATIZE W T RN FE
LTW3%, two upright two laid walking 72 & ¥ DGR
CBEVWTHEWIHETHEN TR TDH L N b5,
FEEDEY T VT 2 KRN, FRD 2 KBNS,
WOA—FDRHNTVWEERIITNA A7) =2 =% D
WERENM LU, 202 E2h s, HHL7E CSI O
DI 2 W HEEREE 2 L E 5 Z e dthirb.
TYTF2ARENE, KD 2ROT VT FEENE
PO L —YFREN TN DRI CSI DEAFEL T\ D H
ES D EMERT 572012 ¢ DIFEEENC X B HEDZEAL
EHEPDS. M6 H TIEENTNE S D1 DOALEIC
BWTI—F2H 5D 1 I THIEL TWBRHIZEEL 72
d11 DIEE =D 5 D 1IZTENNT WD HRFIZETE L
72 ¢11 DEERT. BEEIL CSI 7+ — KXy 27w K
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DFEFERT. 7z, M CSI 7+ — FNNw 7877y
PSRBT E L AEEROMEEZRT.

Bl 6L THOTFD2DODI Ld4yn5. 1DHIT,
I —HRENT WD RO A EEHROME I — P03k E L
TWVWAROAEFREIERTEHLTNE ZEDbr5.
2 DHIZ, two upright two laid DT —X &y NADHE
1H# I four upright datasets & four laid datasets I £
JERBHIZ AR TEH L TND Z &b h 5. PhaseFi [13)]
X PADS [14] Tl EHEE ITRIE L2 W T WS 72
b, ZE LU CSI Z2HFT 5 Z & THIEHETE DR A3
EFpeRENTWS., LLAENVS, RFETIEEE
FOWSE L 3R 2@ %Z R LU 7z,

5 F&oH

ARTIX IEEE 802.11ac THEE N7z CSI 7 1 — K
Ny 7TV —LBa2H W CSIFE VAT LZIREL.
EEHODPIREL CSI EE Y AT L ITEFO Wi-Fi 7
NAZADABFATRET LI ENTES. BELZ CSI
R ATAIEMENZ 6 DDOMEERE TN A
7)) —a—YOREHREIHEHT 2. EHFSIFRELE
CSIEB VAT LET VRXARAS Y MNDT VT FDEE
ETNAAT7Y —2—FOHEEZZEE L6 DDT — X
Ty b EHWTEHIGL 72, FHliOER»2S 6 DDT— X
v b EAWZALEREE DT two-upright two-laid %
AW ERENRDERENE D 572, 2—FHH)
WTWARDT— X2y AW EREE XL —5)
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+£ 6 EAETTHfour laid staying D7 EH#EERE R
K-Nearest Neighbor Random Forest Support Vector Machine
123 ]als5]e|7|1]2]3]a|s5]e][7]1]2]3]a]s5]6]r7
1 71 6 22 1 0 0 0 66 12 11 11 0 0 0 55 | 23 19 3 0 0 0
2 14 | 33 15 | 36 0 1 1 17 | 36 | 25 | 22 0 0 0 8 39 | 36 15 0 0 2
3 0 81 19 0 0 0 95 5 0 0 0 0 0 76 23 0 0 1
4 11 6 73 0 2 3 10 72 0 0 1 0 13 7 76 0 0 4
5 0 0 26 22 39 15 10 18 27 | 30 7 23 0 0 14 32 24
6 0 3 61 25 4 4 6 53 33 2 12 0 3 63 20
7 14 20 0 5 29 26 19 17 4 22 30 9 27 1 28 27
® 7 RATH:four laid walking O i Hff A% R
K-Nearest Neighbor Random Forest Support Vector Machine
1 2 3 4 5 6 7 1 2 3 4 5 6 7 1 2 3 4 5 6 7
1 92 5 1 1 0 1 0 95 3 1 1 0 0 88 2 6 3 0 1 0
2 13 50 16 2 5 5 9 11 56 16 4 6 4 13 5 35 21 3 7 2 27
3 8 10 60 6 5 6 5 8 11 66 0 7 4 6 71 3 6 1 5
4 1 16 69 3 4 2 3 4 24 | 63 2 2 2 0 26 66 1 4 1
5 0 0 0 62 9 29 0 0 60 13 27 0 0 1 0 52 29 18
6 2 12 3 1 11 50 21 5 12 13 54 12 2 11 7 3 15 50 12
7 0 0 22 6 11 61 0 2 21 4 8 65 0 0 0 24 1 7 68
FIELTWBROTFT—2ty M E2AWAE#HTELD T. and Nie, W.: Accurate device-free localization with
\/ S . N . S0 I little human cost, Proceedings of the 1st International
WEASE <, £72, AL 72 CSLOMAST /31 27
. . _ . Workshop on Experiences with the Design and Imple-
-V OMERERLEZ A LEED e Do 7. mentation of Smart Objects (Smart Objects’15), New
i} York, NY, USA, pp. 55-60 (2015).
St [6]  Youssef, M., Mah, M. and Agrawala, A.: Challenges:
. ice-free passive localization for wireless environ-
W72 1% JSPS B2 (JP16HO1718, JP17KT0042), device-free p
AR ﬂrﬂ: ( B s ) ments, Proceedings of the 13th annual ACM Interna-
NTT 772 A% —C AV AT LARIEFHOLED T tional Conference on Mobile Computing (ACM Mo-
17-7-. biCom’07), New York, NY, USA, pp. 222-229 (2007).
st [7]  Wang, J., Jiang, H., Xiong, J., Jamieson, K., Chen, X.,
z Fang, D. and Xie, B.: LiF'S: low human-effort, device-
[] Chaquet, J. M., Carmona, E. J. and Fernindez- free localization with fine-grained subcarrier informa-
Cab(alllerz) A A7 Survey of7 Vi(;leo-Datasets for Hu tion, Proceedings of the 22nd Annual International
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