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Action Recognition of the Sleeping Situation using 3D Human Pose Information
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Abstract

As Japanese aging population grows, the number of nurs-
ing homes is increasing accordingly. Care workers, however,
feel high burdens in nighttime safety confirmation opera-
tions, and have troubles in finding accidents immediately
because they cannot care the elderly all the time. Also, care
workers cannot know the cause of accidents because they
find accidents after they happen. Thus, automatic accident
monitoring systems are needed to automatically notify acci-
dents around beds to care workers. Although there are some
accident monitoring systems are on the market, they can
only detect states of whether the elderly is on the bed but
actions which involve state transition, such as sitting down. It
is important to recognize human positions and poses for de-
tecting actions. As most of human detection algorithms,
however, assume that a person is standing, they are not ad-
equate for bed monitoring systems which require no restric-
tions on human poses.

To solve this problem, we use 3D image data for human
pose detection, and then detect human pose by features ex-
tracted from the pose information. After these steps, we clas-
sify and detect actions using the“"Random Forests”algorithm.
We achieved a success rate of 65.9% in human pose detec-
tion and a success rate of 94.6 % in action recognition.

We believe that our work can prevent injury of elderly peo-
ple and reduce the burdens of scare workers.
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Fig. 1 Outline of our system.
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Table 1 Spec of Time Of Flight camera DS311.

AR Time Of Flight (TOF)
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[EY=:] 57.3*42.0
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Fig. 2 Outline of camera installation.

Fig. 3 Depth image.
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Table 2 List of recognition target action.
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Fig. 4 Outline of test data (Color Image).
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Table 3 Amount of test data for individual action.

FEHR Bl =X
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U5 ENB 53 12 65
EZ 2019 1400 3419

NS DFEE - FHI T — 5 8 X OFHT— 5 2> 5 il
SN HRHEZ -, BT AT BN RRRR D Rl 2 1T - 7.

90 KONICA MINOLTA TECHNOLOGY REPORT VOL.12 (2015)



5 M

REHETE & (TN Z N Z D 7RIS D Tl R
%, aHfiiCH 2§, BEHEEICE VL TE, TS
DFFIHEL BT, HEE L 72 55807 0 B0 R )3 IE R
JERHZ R L 6 HFEMNICINE > T 2 a2 IERE L,
IEERE Rz, THES OFEIFTTHEE IRz
DI EHEE 21T ) 72, TS DEBALIC B U TIX A
e IERRFDIEE R E W TE TR B Z L & L,

TAATEERGRIC 3\ CUEFRAR T RATEY 112 IE AR T &
RS RD—FRERDDL L E LT,

6 BREER

LRENETE DGR % Table 4, Table 5 12737,

Table 4 Accuracy of head detection.
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Table 5 Accuracy of body detection when head detection is succeed.
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Table 6 Result of action recognition.
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Table 7 Result of action recognition when we do not allow recognition
lag and result of action recognition when we allow 3 frame rec-

ognition lag.
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