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Abstract In recent years, cognitive API(Application Programming Interface) that extracts various context
information through image analysis performed in cloud service is provided. By using the image of a certain place and
these APIs in cooperation, it can be expected to sense changes in human activities and the surrounding environment
in real time. In this research, we aim to realize home sensing system based on an image to acquire the condition
in a house. To realize home sensing, we first investigate what kind of context information at home can be obtained
from the image tagging (labeling, tagging) API which is one of the cognitive APIs, and check the cognitive API
consider the applicability to home sensing.
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IBM Watson
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2.3 Microsoft Azure Computer Vision API

Computer Vision API [5] %, Microsoft »gftd 2527 57 K
¥ — VY A TdH 5 Microsoft Azure (251} % Cognitive Services
OHRFEFEF L LTRESNT VWD APIO D2 TH 5. Com-
puter Vision API T, H&EDZHXPHEEND T F A b Dt
D, FEEXFOFRANDE, BEMNTEZTEHU M2
REZIRHLT 5 API TH 5.

2.4 IBM Watson Visual Recognition API

Visual Recognition API[6] i%, IBM »f¢ftd 227 57 K
P —VEY A T&H 5 IBM Cloud (251} % Cognitive Computing
System T# % IBM Watson iZ8WTTF 4 —F 7 —=V 7 %ff
AU, BEBIZE S 728k~ b Dzl - s 5 BT —
PR UTREINTVWS API TH 5.

2.5 Google Cloud Vision API

Vision API [7] 1%, Google B gfftd 227 7Y N —vRT
» % Google Cloud Platform (28 1) &2 H API TH 5.
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I RY—EREULTRtIhTWE a7 =5 1+ 7 API
I, P—ERRT T L IZB S N EMOBEE AR S,
TNV UTIERAT 28, ThTho APLIZE DkkR
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3.2 2EFEOREN

AWCRET 537 =F 1 7 APl DIEFIEIZ 6 27 v 7
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(IMG(c); = {img(c)1,img(c)2, ...,img(c)n}) & HERT 5.
Step4: API OFEUH L
DU ERE B RTH S ¢ DI Z =5 1+ 7 API (API
= {api1, apiz, -, apiq}) K ENEFNHEAT S, API DK D
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(L ={li,lo,-}) 27T 5. BB LORIFEB{ITLIZR
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Step5: ERODT
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T, % API ORI THIEET 2 Z L A WHETH 5. HlZIE, apis
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2/kiZI13 TF-IDF %, XEHHELEE LTRaY 1 VELE%
AVWTWa., Zhoi20nWTidpld 5, FEEREEEEZR 1R
T, AEETI, BELELTORBIVTFIAIOLRLE
FAL, 3v T XA MO R TESOSCERBELE O & %
VT FAMNOXEMBLEZTGL 725 D (Methodl), &
JORMIZEDL S TEICHERT 2R 7 AR R T2 TNT
nD LA»SHRELZSD (Method2) @ 3D TITS.
4.1.1 R # & 1k
AFEERTIIERHM T NV L OFEE & U T TF-IDF(Term
Frequency - Inverse Document Frequency) % ffH L T
W5, TF-IDF & iEXXEFICEENIHFEOHEREZ I U TN

TNOHFBIZEANITEZTVIMET 2 FETH L. < DOXE
ICHER T 28I EEEMEN & ARSI NEADNS L, FHED
XEZUDPHBE U R VEFEIXETEEN &SV S NEATIT A
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4.1.2 CEMFELEORH

ARFEERTIE, SCEREME e LT VEBERFIHL T
W5, aY A VELER, XERLERRTBICHNe NS
HOUEHAFETH D Z2OXEPSERINEZRT MVEL
DORTHEDOKRE S THELMEEZRE TS, LI NIXELL
TED, 0T NIEBTVWARNWZ L 2ERT 5.

4.2 FFMIEB

FERIZIEFIEIZRED, oSN UDDEL -G % 3 FED
B APLIZE AL, SHEIERE S LI O 338D % 7T
LTWa,

4.2.1 AWK E
£AVTFHFZNNTEMSR S LATIER S Nz L O ST RS
ERTOMABRDLETHHL, TOWEHIHEZFMNT .
4.2.2 HHI5EE (Methodl, Hiffisn4H)

Methodl Tl&, &IV FF A FHNTHGET & IZERS N
LEE2THAL, B2 Loy OEAEEERTS. ZOK, API
NofRonH IRV ELETHMT 3. La 2REELL,
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# 2 SCERBEMEIC BT 2 RS DR

api all meeting _cartoon _ cleaning eating game _ no people personal meeting _research _ sleeping smart phone tv
azure 0.650 0.641 0.581 0.561 0.607 0.807 0.696 0.819 0.709 0.599
watson 0.643 0.611 0.474 0.512 0.650 0.759 0.680 0.785 0.818 0.607
L_google 0.679 0.780 0.727 0.564 0.821 0.738 0.670 0.784 0.844 0.690

%3 SCHRPEBUEIC 51 B AU (Methodl) DRSS

context api all meeting cartoon _ cleaning eating game no people personal meeting research sleeping smart phone v
Azure 1.000 0.812 0.808 0.767 0.773 0.663 0.874 0.703 0.644 0.732 0.773
all_meeting Watson 1.000 0.435 0.454 0.696 0.471 0.432 0.453 0.318 0.391 0.532 0.424
Google 1.000 0.310 0.351 0.470 0.356 0.238 0.402 0.322 0.260 0.249 0.368
Azure 0.812 1.000 0.859 0.697 0.844 0.685 0.895 0.889 0.635 0.720 0.865
cartoon Watson 0.435 1.000 0.887 0.653 0.864 0.703 0.881 0.849 0.577 0.695 0.890
Google 0.310 1.000 0.922 0.806 0.663 0.851 0.615 0.875 0.892 0.864 0.887
Azure 0.808 0.859 1.000 0.666 0.791 0.622 0.908 0.802 0.635 0.690 0.809
cleaning Watson 0.454 0.887 1.000 0.724 0.847 0.587 0.825 0.765 0.501 0.608 0.867
Google 0.351 0.922 1.000 0.895 0.666 0.732 0.673 0.758 0.794 0.749 0.891
Azure 0.767 0.697 0.666 1.000 0.700 0.595 0.754 0.658 0.554 0.660 0.659
eating Watson 0.696 0.653 0.724 1.000 0.657 0.617 0.647 0.617 0.498 0.623 0.679
Google 0.470 0.806 0.895 1.000 0.750 0.600 0.781 0.761 0.680 0.626 0.871
Azure 0.773 0.844 0.791 0.700 1.000 0.827 0.888 0.862 0.763 0.782 0.858
game Watson 0.471 0.864 0.847 0.657 1.000 0.605 0.881 0.817 0.558 0.699 0.901
Google 0.356 0.663 0.666 0.750 1.000 0.507 0.964 0.839 0.533 0.506 0.837
Azure 0.663 0.685 0.622 0.595 0.827 1.000 0.740 0.738 0.868 0.813 0.724
no_people Watson 0.432 0.703 0.587 0.617 0.605 1.000 0.652 0.632 0.711 0.798 0.692
Google 0.238 0.851 0.732 0.600 0.507 1.000 0.479 0.741 0.942 0.972 0.718
Azure 0.874 0.895 0.908 0.754 0.888 0.740 1.000 0.846 0.701 0.789 0.843
personal_meeting  Watson 0.453 0.881 0.825 0.647 0.881 0.652 1.000 0.953 0.582 0.749 0.911
Google 0.402 0.615 0.673 0.781 0.964 0.479 1.000 0.764 0.521 0.489 0.833
Azure 0.703 0.889 0.802 0.658 0.862 0.738 0.846 1.000 0.647 0.682 0.874
research Watson 0.318 0.849 0.765 0.617 0.817 0.632 0.953 1.000 0.538 0.670 0.885
Google 0.322 0.875 0.758 0.761 0.839 0.741 0.764 1.000 0.794 0.763 0.853
Azure 0.644 0.635 0.635 0.554 0.763 0.868 0.701 0.647 1.000 0.861 0.645
sleeping Watson 0.391 0.577 0.501 0.498 0.558 0.711 0.582 0.538 1.000 0.803 0.595
Google 0.260 0.892 0.794 0.680 0.533 0.942 0.521 0.794 1.000 0.970 0.769
Azure 0.732 0.720 0.690 0.660 0.782 0.813 0.789 0.682 0.861 1.000 0.698
smart_phone Watson 0.532 0.695 0.608 0.623 0.699 0.798 0.749 0.670 0.803 1.000 0.745
Google 0.249 0.864 0.749 0.626 0.506 0.972 0.489 0.763 0.970 1.000 0.746
Azure 0.773 0.865 0.809 0.659 0.858 0.724 0.843 0.874 0.645 0.698 1.000
tv Watson 0.424 0.890 0.867 0.679 0.901 0.692 0.911 0.885 0.595 0.745 1.000
Google 0.368 0.887 0.891 0.871 0.837 0.718 0.833 0.853 0.769 0.746 1.000

4 K API OO U &R THEEDH]

context label

api

tag results

All_meeting

Azure

Watson

Google

indoor, person, room, living, ceiling, woman, sitting,
people, table, watching, playing, cluttered, man, area,
computer, dog, filled, office, group, young, standing,
television, video, kitchen, large, holding, game

classroom, indoors, newsroom, office, building,
control room, workroom, control center, test room

room, technology, office, electronic device,
classroom, computer, course, learning, workshop

no_people

Azure

Watson

Google

indoor, room, table, living, sitting, computer, desk,
kitchen, area, monitor, office, television, filled, large
video, furniture, game, playing, standing, several,
man, laptop, white, holding, keyboard, fire, remote,
wii, dog, refrigerator

>

living room, indoors, control room, basement,
support, supporting structure, office, building,
ultramarine color,

room, electronic device, technology, electronics,
furniture, personal computer, flooring, house,
interior design, desk

ZDFERMSMO T FF A N TERBICER I N REEL2Z S
T EMEMEA BT S,

4.2.3 A5 EE (Method2, RIMLBENT & 434H)

Method2 Tld, Methodl IZx L, EHHEERTH 5 WATHE
SN R T B KHEEDNA T AFHE UTRA, ZhsxkRE
U7z Lou 2% S IZRBELL, ERRIZNA 7 A 2EREL 72D
AV T HRAMCTERSI N REEE S &I SCEREME 2 B
T5. RAZKEAPIOEN L2 7 REDHIZERT.

4.3 & S

ARFEBRTIE, FHHEEICRWRER U 2R R e K2, X3, X5
RS, 272U, ERICBIF S APIAR R T2MHA L LT
5. F2IIXHERBELEZIZB T 2NNFEE O R ZRT. £ 2
DFERD S, Microsoft Azure & IBM Watson 1% Google & Lt
N, APLEOWHALEEIVTIFAMDI T ARNHD X 74
BOHELEDFERP L VENZ LD bh o7z, & 3ITCEMME
U B 1) 2 Bffi3 8 (Methodl) OFER%ZRT. £ 3 OFR
75, Microsoft Azure & IBM Watson 1% Google & 0, API
EOMBDUERERI—T 1 VT ENUND T T 2R DR ITTH
DELEDEN L D/INI W b orz, K5 ICERBEM
Iz B BRTAEEA & %8 (Method2) OFERZRT. £50
FEHEA S, Microsoft Azure £ IBM Watson 1% Google & b,
FUE 0 OFERV L D DRV Wb h o7z, RERD B L
TAERE D, DBOBNEBRD I YT F A AT E 5244
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# 5 SCEMBEMEIZ BT 2 HIAREA & 23 (Method2) DFER

context api all meeting _cartoon _ cleaning eating game no people personal meeting research _sleeping smart phone v
Azure 1.000 0.528 0.645 0.576 0.412 0.000 0.815 0.188 0.230 0.402 0.336
all meeting Watson 1.000 0.143 0.222 0.616 0.271 0.000 0.222 0.137 0.037 0.281 0.184
Google 1.000 0.000 0.000 0.369 0.234 0.000 0.368 0.094 0.000 0.232 0.232
Azure 0.528 1.000 0.683 0.405 0.687 0.000 0.691 0.725 0.228 0.360 0.703
cartoon Watson 0.143 1.000 0.802 0.272 0.787 0.000 0.821 0.753 0.225 0.000 0.930
Google 0.000 1.000 0.000 0.000 0.482 0.000 0.000 0913 0.000 0.000 0.000
Azure 0.645 0.683 1.000 0.447 0.579 0.000 0.794 0.642 0.204 0.308 0.593
cleaning Watson 0.222 0.802 1.000 0.471 0.733 0.000 0.747 0.625 0.344 0.154 0.812
Google 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Azure 0.576 0.405 0.447 1.000 0.315 0.000 0.536 0.185 0.178 0.394 0.278
eating Watson 0.616 0.272 0.471 1.000 0.371 0.000 0.374 0.395 0.145 0.191 0.322
Google 0.369 0.000 0.000 1.000 0.567 0.000 0.548 0.268 0.000 0.659 0.659
Azure 0.412 0.687 0.579 0.315 1.000 0.000 0.686 0.670 0.305 0.383 0.634
game Watson 0.271 0.787 0.733 0.371 1.000 0.000 0.759 0.636 0.235 0.000 0.849
Google 0.234 0.482 0.000 0.567 1.000 0.000 0.763 0.791 0.000 0.861 0.861
Azure 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
no_people Watson 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Google 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Azure 0.815 0.691 0.794 0.536 0.686 0.000 1.000 0.536 0.262 0.461 0.534
personal meeting Watson 0.222 0.821 0.747 0.374 0.759 0.000 1.000 0.920 0.195 0.117 0.886
Google 0.368 0.000 0.000 0.548 0.763 0.000 1.000 0.317 0.000 0.778 0.778
Azure 0.188 0.725 0.642 0.185 0.670 0.000 0.536 1.000 0.170 0.131 0.731
research Watson 0.137 0.753 0.625 0.395 0.636 0.000 0.920 1.000 0.207 0.000 0.798
Google 0.094 0.913 0.000 0.268 0.791 0.000 0.317 1.000 0.000 0.408 0.408
Azire 0.230 0.228 0.204 0.178 0.305 0.000 0.262 0.170 1.000 0.394 0.187
sleeping Watson 0.037 0.225 0.344 0.145 0.235 0.000 0.195 0.207 1.000 0.000 0.253
Google 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 1.000 0.000 0.000
Azure 0.402 0.360 0.308 0.394 0.383 0.000 0.461 0.131 0.394 1.000 0.258
smart_phone Watson 0.281 0.000 0.154 0.191 0.000 0.000 0.117 0.000 0.000 1.000 0.158
Google 0.232 0.000 0.000 0.659 0.861 0.000 0.778 0.408 0.000 1.000 1.000
Azure 0.336 0.703 0.593 0.278 0.634 0.000 0.534 0.731 0.187 0.258 1.000
tv Watson 0.184 0.930 0.812 0.322 0.849 0.000 0.886 0.798 0.253 0.158 1.000
Google 0.232 0.000 0.000 0.659 0.861 0.000 0.778 0.408 0.000 1.000 1.000
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