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(Karpathy et al., 2014; Tran et al., 2015) » % = f&8_i# * Dense Optical Flow 4t + RGB # ¥ lfnj%]
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sparse optical flow i 3 motion vector » 4}t » ¥ {8 3| £ BF B 59 motion pattern » & {§ & pF R T g (¥
AT m{{% v @ DT P E T AL E o sparse optical flow E_R-R iy = § B 32x32 pixels ¢
patch » 3+ & = B patch ¢ optical flow » 12 LK (Lucas & Kanade, 1981)s17 % 3t & ~ SIFT (scale-
invariant feature transform) (Lowe, 2004) % feature extractor ~ Brutal Force : feature matcher » ¥ ¥
F|& B frame * »# B patch s7displacemente @ motion vector 71> 42;% 2 M(i,j) = d:(i,j) * N(0,0)
M, 5 t PF%] 973+ & 115 motion vector » dy 3 t PF %] original displacement Vector » N % Gaussian
smoothing 7 operator » 4t ¥ ¥ 7| 3% PF B motion vector o {8 0 #-#71F I 55 motion vectors
% ¥ CNN ¢ training data - fﬁ et SRl iR o AR g CNN 3 T# z= & 3D
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Previous and Current Stereo Images Sparse Scene

I Flow

Robust Visual
Odometry [3]

Deep-learning-hased

Segmentation Object
P Motion
Moulti-task Detection

Stereo | Current left image Networﬁ;iascade
Images | Masked Scene
Flow

SharpMask [2]

H

Static Map
Reconstruction

H

Current stereo images Depth
Calculation

W 10. R4 5 A TR R

PUF B2 2 DynSLAM B3 & e Z B 43T > A A object segmentation 38 A BT — 4 12 T s
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FEo oM 50 E R EtReDp o BEEES AT Pa,#)f;%” 717 ;% {4 object segmentation > &3 B =
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Confusion matrix

Walking { 95% | 0% 0% 5% 0% 0% 0% 0% 0%

Meal 4 0% | 92% | 0% 0% 3% 0% 1% 4% 0%

WatchTv 4 0% 1% 89% 0% 5% 0% 2% 1% 2%

Sweep { 3% 1% 0% 96% 0% 0% 0% 0% 0%

UsePhone 4 0% 5% 3% 77% 2% 5% 7% 0%

Ground Truth

ReadBook {1 0% 0% 0% 1% 93% 4% 2% 0%

EatMedicine {4 0% 2% 0% 1% 1% 0% 95% 1%

sleep 4 0% 0% 0%

0%
0%
UsePad | 0% | 4% | 6% | 0% | 4% | 2% | 74% | 8% | 1%
0%
0%
r

S 2 QR e & > 2 R
S 2 & S o & &
& ¥ & ® & & T
& =) ) Sy S
&S &0 & &L ¥ o&
= &

Predicted Result

W 11. % - A fE 6 #8558 2 o0 confusion matrix

InfiniTAM+ InfiniTAM+  InfiniTAM+
InfiniTAM MNC SharpMask Combined
(DynSLAM) (ours) (ours)

Mean (m) 0.277 0.265 0.268 0.255

InfiniTAM+ InfiniTAM+G InfiniTAM+
InfiniTAM MNC SharpMask  Combined
(DynSLAM) (ours) (ours)

Mean (m) 0.146 0.131 0.133 0.126

0.143 0.135 0.136 0.133

Error
Improvement

0, 0, 0,
4.27% 307% 7.78% Stdev. 0.083 0.071 0.073 0.069

Error
Baseline: InfiniTAM (SLAM system without segmentation) . Improvement

* Error Improvement = (Error - Baseline_error) / Baseline _error x 100%

- 10.52% 9.43% 14.14%

(a) (b)
B12. RAEFL @QFR%F-FLEF ORHR-FL 85

5. R MRBETHOBAERFLRE P EAPEAY

A EMRATH R T E ARk Re 0 A FE R { 22 ELERT LA N
27 Tk (BPSD) » B H F - L 7R BT AL R X AR R RSB AR
/& 4 (Etters etal., 2008; Schulz & Sherwood, 2008) » = &_ g 4 - 5 Fl4f OF (%R HE L >2008;
T2 T 0 2006) 0 PBATAR G PIEERMAIRELT 0 A RS R K AR K B L g Mo {2
PBRE RIS R cndF 4 & 3 i7 [ (resilience)£? 3% 53 14 (vulnerability) o i&dt 314 1 1 Fh B >0 fBe? en
AR B AR > FIW B RN £ 0 4o TR & 73R (sense of relation obligation) ¢ 2 FRARH i & &

SE o wBAEE F T A AR R E R E o PR TR ORY - B A3
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Abstract

The number of dementia patients has increased rapidly in Taiwan in recent years. Dementia greatly
impacts personal health, families and the national economy. Caregivers have to not only provide daily care
and enable the social functioning of patients, but also respond to the demands of patients. As a result,
caregivers are usually exhausted due to the pressure and burden from looking after dementia patients.
Innovative technologies for the care of dementia patients include a fast and easy-to-use screening system
for dementia, a platform for collecting personal living and social information, and a wearable embedded
camera system that allows patients to record their daily lives with a first-person view. The camera system
detects their behaviors and scenario changes, as well as creates their personal diaries by capturing images.
The visual record helps to delay the process of memory loss and enhances the connectivity of memories.
These technologies can reduce the pressure and cost of caring for dementia patients and improve their
quality of life. We also investigated “sense of obligation” and “family resilience” that may impact families
caring for dementia patients in order to further understand whether mobile technology really improves the
quality of life for both caregivers and dementia patients.
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