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Semi-Supervised Learning based Activity Recognition from Sensor Data
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Abstract: The semi-supervised kernel logistic regression (SSKLR), proposed here, for probabilistic multi-
calss classification takes the form of a linear combination of kernel functions associated with each of the
labeled and unlabeled points from the training set. The EM algorithm determines the model parameters
by maximizing the expectation of the joint distribution over the posterior for unlabeled data, where the
joint distribution is represented by the softmax function. Several tests for SSKLR, together with those for
the semi-supervised Gaussian mixture and semi-supervised support vector machine models, for sensor data

¢

obtained from human behaviors such as

“ walk,” “ skip,” and “ run” reveal its high generalization ability.
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stay walk jog skip stUp stDown
stay 920 1.5 0.5 0.0 6.0 0.0
walk 2.0 41.0 4.0 7.5 25.0 20.5
jog 0.5 0.5 48.5 48.0 0.0 2.5
skip 0.0 0.0 24.5 73.0 0.0 2.5
stUp 0.0 12.0 1.0 2.0 73.5 11.5
stDown | 0.0 13.0 0.0 5.0 30.0 52.0
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stay walk jog skip stUp stDown
stay 97.5 2.0 0.5 0.0 0.0 0.0
walk 3.0 61.5 6.0 2.5 11.0 16.0
jog 1.0 0.5 67.0 24.0 3.0 4.5
skip 0.0 1.0 25.0 69.0 1.5 3.5
stUp 3.0 14.0 0.0 1.5 67.5 14.0
stDown | 0.5 9.5 3.5 3.0 15.0 68.5

%= 3 SSKLR DE#HidH b F##IZ X% Confusion Matrix (%)

stay walk jog skip stUp stDown
stay 97.5 2.0 0.5 0.0 0.0 0.0
walk 4.0 61.0 0.0 1.5 16.0 17.5
jog 5.0 4.0 53.0 25.5 0.0 12.5
skip 2.0 6.0 18.5 64.0 1.0 8.5
stUp 3.0 215 0.5 2.0 60.0 13.0
stDown | 0.0 15.5 4.0 4.5 7.5 68.5
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% 4 k-nearest-neighbor {Z &% Confusion Matrix (%)

stay walk jog skip stUp stDown
stay 99.0 0.5 0.5 0.0 0.0 0.0
walk 3.0 80.0 0.0 0.0 11.5 5.5
jog 0.5 1.0 90.0 6.0 1.0 1.5
skip 0.0 0.0 5.0 93.5 0.5 1.0
stUp 0.0 7.5 0.0 0.0 88.5 4.0
stDown | 0.5 4.0 0.0 0.0 8.0 87.5

7. ZHE, SSGMM D & 5 i@\ WMERE AN T & A3EIA
ThsEIZONS. LU, SVM D% 7 5 ANEDT-
SO 1 GATIE, 2D SVM IFMA7 U 720 FHTE %
R K5 IZFEHLTWB 7=, B OM% thid 5 Z
ENEREROPE S PRI AT WA, £, RE
PHEBBDEERE I NN ZH, SSGMM ¥ SSKLR TH
MTH-TT VRV XY avikld S3VM TlEH T
R,

TR LUT, H7zlZRELZFHETH S SSKLR 1,
%0 ASMEITHATAZENTE, Do, FHIZHT
MREFDLZENTELOT, FEFEOMESE R L
RETNTHDEEAOND. FTz, S3VM & [FFE DM
RERT 72D, ¥ T —RIZLBTEHHEICEWTHA
ThdeFEZONE. LPL, SJEEVIL NI & FES
LLTEITLNS.

FEEH 0 FHIZ L BFME LD D #H I X 25N %
4 % &, SSGMM B £ U SSKLR Tlk, 70L& L
T=RERAWTFEETRL0E, SNUHDT—RXDA%E
FAWTEE T 2058 AENEL R erRIhriz. 2
D2ODETNE, TARTOT—REHWTEEEZTHD
728, NIVEDOHEE.2Z175. DD, FNKRLT—
REHNDZLIZEST, MHEMEFLZEEZERAONS.

Bl REUAFEAETH DT VXLV X a vik
ZH\W5 &, SSKLR T, EHEDOELEMH b FE B LU
flido D FH LD BFOVHAMNEZRLZ. IRV RLT—X
EIRTHWSIOTIHRL, #AEOM LIZEMT 57—
REENTDHILITEST, BHEOLAMBYFEHLIDE
AN ELS BB EEZILND.

BB, BEDD, TRNVHYT—RETXTHER - FIH
4" % k-nearest-neighbor % W THKD S IHZ 1772 - 7=,
k-nearest-neighbor &, HrLWAFIZH LT, FEF—X
DEDS kEFHEOT—REES, TOLEIROD Y T AT
NEFIDMTHETVTHD. k=3 L LT, REMERE
11700 724ER, AR DOTFIIMEIL 89.8% Loz, Thd
FEN LB NHEBOHBNEDO LRTHE e BbE. £4
1%, k-nearest-neighbor (Z & % confusion matrix @O T
H5. DETLONHEL N T8 & THBE 15, TH
BETDZ1IZHULTH, MEPENI EDVDN5.
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6. BBHYWIC

AHFZE T, EEbliH 0 FEOAFDOFIETH S SSGMM
& S3VM, BLUHICREL-FETHS SSKLR O
nNEN%, HASC ¥— XIZHA LT, 2%MEEED it
%1772 o7z, SSGMM 1%, 3 O NFEBROH THRE KW
WAEER U, S3VM 1E, 3FEHOAEHROMTHRE &
Wil &R U7z, SSKLR 1%, S3VM & [AE DR %
RU, IRVEBELT—ZDETEHAVWEDTIHRL, Buz
FIRZENTT VX LIZT LR LT — X %2ERL TEY
TE5IVRLV R Y a vETIE S3VM &0 &Vl
RE RV, TOETNVE, £ I ARHEANHEHTEZ L
MTE, 2D, FHICHT 2MRE2HET LI LNTES
720, BEFEOMEMEFRRLZET LV THS.

511X, Relevance Vector Machine % #(ffid b 2382
PEEE U7 €TV TdH % Semi-Supervised Relevance Vector
Machine (SSRVM) %#FK$ 5 FETH 5. SSRVM I,
SSKLR #BZU7=ET LV THBDT, SSKLR &£ h b &
WilBIRERTZ e i TE S, 2, EROETILVE
EEIET, #NROM LRI MHOTFETHS.
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