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A Robust Behavior Estimation and Evaluation Method against Sensor Position
Variation and Environmental Changes
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In this research, a series of work is defined as a process. A camera is used
to record a work having a certain process, and it is estimated robustly that what part of the
process is the action that the person is performing. We have realized a world-class high-precision
action classifier so that process estimation can be performed without lowering the estimation
accuracy even if the camera is installed at a position different from the position of the camera
when the model process was first recorded. This makes it possible to compare the same actions of
different persons recorded in different environments.



Stauder  [IPCAI, 2014]
65

Fig.1
(Intelligent Space)
2013
Fig.2 (A) 3
(B) (C)Optica

Flow 3 2 Bag-of-Words
(D)Latent Dirichlet Allocation (B)

(P Hidden Markov Model

12 CO2 Inflation, Trocar Insertion, Dissection

—HOIEE="m & X

T8 =7 = —X |

#E=F—3 esree e o 0

Fig.1

Max Average Accuracy (84.4%)
v

;
(x.3.d)) :8 | Optical Flow a0
(x,¥,d;) :14 ‘E| ge® e Extraction 0 @K
LDA

'
Topic Model 'l ayed) 23 Topu: 1 :032
d Topic2 :0.57
Lindisda) o Topic3 :0.04
Nonnalizatlon H (%, 7,dy) 114 P sl
' o
means, Top s One ! |

Average Accuracy (%)
8 8
> @

[ Topic1 :0.32 0 ez p
Topic2 :0.57 Lo
Topic3 :0.04
B U Gaoyedy) 17 Topic15:0.01 | g0
i 4 ao»QSD 80 110 140 170 200 230 260 290 320 350
' K-means Clusters Number
Il Phase1 B Phase? B Phase3 [ o 0 o
Topic 15 : 0.01 0 : - - - : " 9 »
L i :

Fig.2 () ()



2013

Fig.3

HMM PCA LDA

PCA
LDA
HMM



12.8 12

The 14th
International Conference on Ubiquitous Robots and Ambient Intelligence (URAI 2017)
IEEE / SICE
International Symposium on System Integration SlI 2019
2
ORB (oriented
FAST and rotated BRIEF) OF
ORB-OF ORB
Fig.4
2
Fig.5
CG
65 45
i3DPost
6 99.74
Angelini  [IEEE SigPort  2018]
Applied Intelligence  Springer  1468-1486 2020
Viewpoint1 (a) ®) © (d) ® (&)
@ ) ‘/@ N @ [ORBlndex: 18
/J . ) ] OF Index: 2
Q - /f. b £ m
Q oRB Orientation: a,.ORBOrienmtion: n,.ORB Orientation: 0 |ORB Descriptor:110.. 0.
OREDescup!m 100... {()RBDescuptm 100..1 {ORBDescnptor 1’10 .0 {OF[ndex (h)
Viewpoint 2
Q o A 2 - P
{0k Desciprorion o3 [Zﬁi&é‘i’lﬁié‘?ﬁ'm“f.,.1 {35532251‘»55&?1‘“0.,8 {Zﬁ‘ii’;’jﬁ””‘”’ - [Z?’?,ﬁ};’i‘ B
OF Orientation: OF Orientation: [, —a,

Fig.4 - Overview of the proposed action recognition method based on ORB-OF feature.
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Fig.5 - Overview of the proposed action recognition method for both training and testing phases
(different camera viewpoint for each phase).
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