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CNN (Convolutional Neural Network) i 5 classifier » fi¢ * %R & 4 s & FEpF » ﬁ%] » e E R
FoAs S8 - LR #Bﬁ”ﬁ%f' 7 RGB # if » #-F2Hg (T E_ CNN & input % fas %f
(Karpathy et al., 2014; Tran et al., 2015) » % = & &_i# * Dense Optical Flow 4x } RGB # % i {%]
»~ > % i Dense Optical Flow 2\ #7120 amsg a2 7 4 ¥ & - e ™ - W2 58848 & a0
w Il E i B Lo H4c7 Dense Optical Flow i3t is » jEd #ad 7 3k 2 3% % (Simonyan &
Zisserman, 2014) o & £_& 3* & Dense Optical Flow § &4 % * £ et E Tk o 2 7 i d 7@
{7 2%F o7& ke B4>3 2877 8 * Sparse Optical Flow > Poleg % 4 (2014) » & 411 - B 7 B i
e et o i 38T B - RGB §2 i 4 =0 Sparse Optical Flow » 3% £ i%5iF SVM 2 s 6 7%
o H ¢ * intensities P¥ > motion 1% 3 E_& 2 i Kig Tran & 4 (2015):}% 4t deep 3D convolutional
neural network PE 4 v i 49 B PF ¢ 3 appearance fr motion cues 14F x> @ f Matsuo & 4 (2014) »
2 Simonyan fr Zisserman #& !} Two-Stream Convolutional Networks » 1% & % & RGB # iff- Dense
Optical Flow 71 Motion Feature = —‘Fﬁ‘ T 0 F o FEEFE R P anp A B2 S B Rk
& o

- AR N T FE R fS A ETREB Y 79 4o InfiniTAM (Kéhler etal., 2015) » e
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g % 9> 2 i object segmentation ; (3)4 W] ¥ {8 5 Af e P B2 ¥ SLAM > ] * reprojection error
minimization & ) - % 4p % > transformation ; (4)¥+ % & objection segmentation 1.5 % e # 3t
8o W RE B A Ap R 2 scene flow 3 (S)FF T F M E Ap b2 B chdp $HE B ok 2] 874 a0
{ﬁfﬁﬁﬁﬂﬁ’vﬁﬁﬁﬁﬁwmﬁﬁﬁ (6)F1 * F14k i it ¥ B i SLAM ; m%ﬁﬁ%m
ﬁié T %% & camerapose ~ ;F/& ~ RGB B €1 3D 3#-F o A2 227 object segmentation
AEEEE > S B A B U ARREE Y 22 o AP R * T A B2 MNC (Dai et al., 2016)fr
SharpMask (Pinheiro etal.,2016) i object segmentation > &7 B = 2 7 145 MR B 0 RTRE
B enfF sk s @ H s i * object detection * ;% » 4 YOLO (Redmon et al., 2016) ~ RCNN (Liu et al.,
2016)% > 235 = 2 A5 1 $ %8 50 bounding box £ # “ﬁ% bounding box #2 e fcBE > 4ok i * i

BT g RE LR R Ay Bk .

41732
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2RV EE TR RS FREEPS A LR R 2SR A TG R OB &Rt

Fo AHREFRRS S AR 9 T o RY FTBEE - ARV ART B AAEL
HG - AP A LFERY L ZEEP LCELRERT > BELTEL Y 27 BE i - &
FoARRTRTE EP LELEBART T R REER R EV ARFMEFAEREE R
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% Poleg f= Yair % 4 ¢ Compact CNN for indexing egocentric videos ® (Poleg et al., 2016) » 12
sparse optical flow i 3 motion vector » 4oyt » ¥ {7 3| & pF FF & motion pattern » ¢ 1§ & pF R T eds iF
T 2 FEAE > 4 RS E ST E o sparse optical flow F_ MR e 2§ B 32x32 pixels 3
patch » 3+ & = B patch = optical flow » 12 LK (Lucas & Kanade, 1981)¢1= j# 3t & ~ SIFT (scale-
invariant feature transform) (Lowe, 2004) = feature extractor ~ Brutal Force % feature matcher » ¥+ ¥
I|# B frame ¥ - = B patch enndisplacemente @ motion vector 77 %3¢ 5 *M(i,j) = d(i,j) * N(0,0)>
M, 5 t B3] 913+ & ) 40 motion vector » d; 5 t PF %] 0 original displacement Vector » N % Gaussian
smoothing £ operator > 4opt ¥ (F 7 ffﬁ & 2L motion vector ° & > #-#71F 3| 53 motion vectors »
% ¥ CNN ¢ training data » ;ﬁ TR S L g R o AR o CNN FEHEe 73K 3D
convolutional layers ~ — & 2D convolutional layer "% - & pooling layer » % ¥ (5 iF - é) e fully
connected layer » # {é # i i — % activation function ¥ ¥| & {é & i #f %] &9 confident score » i i i& B
4 k> classifier ¥ 2 3g B »’.ﬁ?] gt VR BEE o

Ak g enp A w2 £:tiE DynSLAM (Barsan et al., 2018) @ & » 2 i% eFojfk B i3 Ao
Bl 10 #77m » B 25295 Fde™ D (DA * P AP 3pdEE PP B i QBE&EUE DN B ikt
E@IFER QA3 AT FIFEREY 7 5 —MNC (Dal etal., 2016)% SharpMask (Pinheiro
etal., 2016) ; (4)~ B ¥ {8 & A4 R fE P B2 i® SLAM > 2 i 41 * minimize reprojection error & 11—
2 #F P2  e0 transformation ; (5)F ¥ % % objection segmentation 1% % filF ﬁt gty o B1)E B ;%%
W e0ip 1 e cB 01 2 scene flow s (0)FF ¢ ++ M2 R4 2 B chip $HiE & ok 2] 97 4 L6 i &
e I f( i R g peElk L (D1 e B 8 B e (8);*3—%}‘»%% “f e R 4R oF £ 22
X & camerapose ~ ;& ~RGB E £ 3D 5§ -

Previous and Current Stereo Images N Sparse Scene Robust Visual
l Flow Odometry [3]
Deep-learning-based .
Segmentation Object
Motion
Multi-task Detection
Stereo | Cusrent left image Networf: ﬁiascade 1 4
> 1
Images I *TJ ..I Masked Scene Static Map
e l Flow Reconstruction
SharpMask [2] 1
——
T —
Current stereo images Depth ¥
"l calculation

B 10. S48 5 A i B it 2
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PLF B 28 DynSLAM # i & 0 Z B At > 2 A object segmentation (2R A fa T — £ 13 ik o
# F i é’%%ﬁd # B WPF i 540 recall T %%‘f B R PR L 5 6 Tk AL 43 ] 4o R
FLof o RSkl S BEEE S BT Fﬁfﬂ?fi%‘f ¥ a7 ;% 2 object segmentation » i&F B
i% & W 5 MNC (Dai et al., 2016)% SharpMask (Pinheiro et al., 2016) » MNC £_DynSLAM & * #7i¢
* 1 object segmentation = ;= > @ SharpMask R| & ¥ ¢h4c > > 2 &3 ;ﬁ e E R L : CUER B
e a0 Ak £ Ak o MNC #0F 3 RIS < 21# 48 > & SharpMask RI#e7 % il
T AR TIPS BB AT L E AR BRI PR .gﬁgﬂﬁvﬁﬁ#ng&
LhHEF A

i

4.2 %%

NPT FE FERRITELFIEY (¢ FERCBSEPE ) RANE - AfRE
A FEEHRB T AR 21 2 4 X ;éif’f 12 GoPro Hero4 Black camera 4 4% f%47 & 5 1920x1080~
30fps» 2 ¢ & 7 9 i@ class » 4 : walking ~ eat meal ~ watch TV ~ sweep ~ use phone ~ read book ~ use
pad ~ eat medicine ~ sleep & o 11 = }»*J%(Poleg et al., 2016) % & ;> 4 feature extraction ~ 3+ & I} spare
optical flow & % ¥ CNN mﬁa?l AL B FDHCNN A o A 2P B i o et endg Bl g &
YoBl 11 995% o A en ARl B R ] ¢ T R E T 1 3] 91% -

Confusion matrix

Walking 4 95% 0% 0% 5% 0% 0% 0% 0% 0%

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

WatchTV { 0% 1% 89% 0% 5% 0% 2% 1% 2%

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

UsePhone {1 0% 5% 3% 0% 77% 2% 5% 7% 0%

Ground Truth

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

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

EatMedicine { 0% | 2% | 0% | 0% | 1% | 1% | o% | 95% | 1%

Sleep{ 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% |100%

> +
\_é\Q & (»g\ K & & co"’\e@Q
> > S S R 2 Sl
S o & & N &&
< &

Predicted Result

W 11. ¥ - X FEHFREF K 3 9 confusion matrix

ST RAPRET TR R -FHRIAALS N A BT R PE LT 5 - BRR AT F S
JAE R BT % BRHRMNT IR A R R R A PR
PETREINFHRES (0B 12 77 ) ¥ - BF %A P 2 PO 3 A segmentation 07 jE

(InfiniTAM) Z_i= 384 j& *© 2 = 4 > error improvement ¥] 7.78% » p &>+ ¥ i€ * — #& segmentation 3
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FRe G AR FR R AP BT AR TR ERT A S BRRTEFLR 2
% > error improvement %) 14.14% > Ap#R3 % - B % > s {2 {0 BB HLT PR

PRI R F AP AP ET U Fa Tk o

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

Mean (m) 0.277 0.265 0.268 0.255

InfiniTAM+ InfiniTAM+ 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

4.27% 3.07% 7.78%
Stdev. 0.083 0.071 0.073 0.069

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

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

10.52% 9.43% 14.14%

(a) (b)
B 12. REFL @QFR%F-FLEF ORR-FLE S

5. R CRBETOBATERFLRE  PEAPEAY

A GRArH A T S AP Ra o A2 FEE R L EROPELERT L AL N
#2175 I k(BPSD) - B G - M 75 BT R AL @ S A AR B RO R
/& 4 (Etters etal., 2008; Schulz & Sherwood, 2008) » = &g 4 - 5 Fl4k 0N 3 (®RVHE L >2008;

LT 0 2006) 0 PRAFER 4T FUEEM AR 2T 0 3 DB R F S RARE B4 m’ff’"kﬁi”‘ Mo L W2
PR BR Rl SE R mffi'r]“_}_ v & 7 i M (resilience) ¥ 3% 53 |4 (vulnerability) o i& 314 A1 $h g3t RAe? eh
AR B REAR 0 TR TR & 0 4ol T & 73R (sense of relation obligation) 0 £ PR BE —‘ﬁ el ak
N A -&rﬁﬁ&’;\fﬂ fE i*rs—a rE e RmER i d B *‘Kp@@pi»w«ﬁgm@v! o Bk A
TEZ A FRTH ia‘%ﬁ% A FBR H L L " RaEEr iR s > 2 Bl FE e T
ReBpH PR A o td R B Rl F RS IR AR AR PR &8 § g8 AR
BAE Fshp B s R 4 e e i ) ¢

N

AN N FEEr g Ay g B4 X TR BRI T LR B R i
(Walsh, 2003; 2012) » f_i5 8 E 3R » i & (Luthar et al., 2000) o & sitar (4 anpgbF € 4B A
G TS FR f o TR B F BRI - FHE o § e $14 4 TR
PR Bhef A R B E S B FHTIET LX BRSO 4 o T e ¢ (family resilience) -
T L b LG A B RSET AT R HAR 6 H A B R L
(McCubbin & McCubbin, 1988) o i >+ Rjesr {4 & » Walsh (1998)3% ! Rpesr 4 e,k 5@ % » H
CREH ez BEE I F(DRAE KRR TEEM LT IRLE S FRERTARE G L e
BLEL S A AT DL AR L P DR FAR QR E g LR T B R ¢ 7 Tde
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A xR el ,fg T FEp IRiag Ma_»wrﬁ Ak g z “4_,3»:77;; B (B)AEd a‘ﬁ B

G u&amq;wﬁ*;i—& EoHEFMIF R - RECE I EL T HRPABMEIEZ F3F 5 7P

FEHEoWalshin i F i drdk 2 eh= B gpév“é;? R Rhe1 IR 5 $8 PF enae 4 (Simon et al., 2005)°
ﬁﬁﬁmﬁméiﬂ*;#%?&%@ CRIF R KR -

Bitn Rehfp > - BEHRS > TR FRBAF 3 DDk oo BREFIE T AL E
2BEA G LT R FRMHA A Ji(Bevans & Sternberg, 2012; Etters et al., 2008; Kim et al., 2012;
Ornstein etal., 2013) - FRAE ¥ f ¥ (caregiver burden)dp 2 FRAF + $HPRAE L AP M e 48 ~ w32 ~
ok g 2 MIrK G R4 E 4 56w F (Bttersetal., 2008) > ¢ 5 BB FIRAE @ X T chpE
Qﬁﬁ%ﬁwﬂ,a%ﬁ%ﬁjm@ﬁ;w@%wﬁ#m’%ﬁﬁﬁﬁﬁmﬁﬁéﬁ:%ﬁ@*ﬁ
ﬁg;ﬁ;ﬁzﬁ,ga%% A F N ES R B ﬁ)i,ﬁi‘ gk g & d HFR U E ﬁ@}ap—ﬂz*]”" ﬁ@}apvﬁm
B oo B % ¥R 4 (Caserta et al., 1996; Chou et al., 2002; Novak & Guest, 1989) o B 3t & 7z BB AR
FERDRFEFZ > LA A TERERRELF NI H A GRS LT M &
%@%%&J’ﬁﬁﬁmm%%&aﬁ%’fﬁﬁﬂéﬁka,pﬁw B R T 1Y
AL EE R AR Mok ¥t RAEH T Wk oo TfgEe @ * PPRRfRA B e T
kv (A 2hil et 2 ) REGE Rt LR FURFREREARAPME S A2 i 2 g o fpRoTa >
MG RAEE BT S RATE L LR RGP L R )
AARE LB ORAE | AR ) NS f R R E um&gxﬁﬁ@*iﬁi

» RIEEER T LR R RAR F R m fEES Rl e 3 E R TR S PRAEH f ¥ (Etters et al,
2008) -

Bofs o At M l“imzﬂi_ (sense of relation obligation) P & ¥4 e & F hiRARE - 5 F K p
SMAATRR o R4 FE(Q004)2 Tk o M ARBEL AL T B RS TV - M AR,
WTEE R/ ERP LI T Sl e 4 LR ﬁ%juﬁﬁém%i%%ﬁﬁﬁ%ﬁ
B BERFOM AR (EVLFA ) T §pREJAREDE o FL T 2 2 s R4
AR R B RA AL IER 7L b L AT SRR AT F DR il AT
%iﬁfﬂ’ﬁﬂ)%lﬂﬁ%@”$W%ﬁa,ﬁ HELRE R B GER AT Al
hE R RS R i B e e 6 2 B4 & F13 e i (Chen & Wang, 2015) - Fﬁ?*“
F‘@@Pﬁ ?,—"Zmﬁe;é RIS Wl 4 e ﬁ;ﬁq{%ﬁpm ,,‘wﬁzx;ﬁu,xﬁgi e i 1 7} ,+4§mﬁg@g;§ (%
k) ¥ ARAEHE & KR (P st 2013) 0 A A X ERAEF A 5 0 HEONH R dbg o
F T‘Q_“"’K/ﬁ\i}gk}?lﬁ mi}; T R 1EJ i opiiﬂqv y EF A q_‘#‘qjl@)é; 15 e & B

A BB AR A SRR IS A A AR e B IR E E A RE DS aﬁ4=f$%\‘3"§ﬁii"é‘é W o PR
B temRAEiEAZY ik 9 (Chanetal ,2012) 2% » 23 £ &7 F 7 it R F A &
—ﬁﬁﬂ%@%ﬁwmwf BATH T i § 50 ﬁ&vWﬁ%@ﬂm@w%m@u 2y
%m%iwéﬁ%@ﬂmﬂ}@%iﬁéﬁ%°1@’%§iﬁﬁaﬁ@T%§q;,5$Fi%
BEF 2R FIILEREY A REBHLRLTI I v DARTFI AR BT A
*#%@ﬁﬁu’ﬁfﬁiHﬁ*ﬁﬁﬁaﬁﬁwAmgﬁ o 7 Avh R RIAE ARAESS% Y
WA E Ak d (¥4 0 2016) -

fﬂ—a z:rg,
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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.

Keywords: dementia, reminiscence therapy, family care of dementia, family resilience, sense of obligation,

behavior recognition
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