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Smart Pantries for Homes

Student: Chung Fan Hsu Advisor: Hong Yuan Liao

Institute of Computer Science and Engineering
National Chiao Tung University

Abstract

With the coming of aged society and the trend of fewer
children, the importance .ofirnursing solitary elders also
increases. But not evéery family can afford the nursing of
perfect protection. In order todecrease the burden of family,
we design an intelligent, "cheap, and easy-to-use computer
system for nursing solitary elders.

In this thesis, we designed an intelligent cupboard. It can
recognize the stuff we lack and notify the supermarket or
grocery store to supply us automatically. In the past, we
created many useful ways to recognize different stuff. But none
of them 1s perfect. So we created an appropriated recognize

method by modifying and integrating some existent algorithms.



There are three steps in this method. First, we subtract the
background to find objects we want to recognize. Second, we use
color to recognize objects. Third, we use shape to improve the
precision of our algorithm and get the final results. We want
use this techniques to build up the fundamental framework of

home care system.
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Bk B % MY E B P HEE(threshold) @ Pzt 4 & 2 7 & ehiEiE i B
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A AR RV HpEEF A
L 4o T BlATr 0 F1 5 gE S 45 (color shift) » i
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3 K AR LR A 4 R
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3. 1:3f ¢ o § i & o a2ty
Flpt A A EH T B Bl R (histogram intersection) % & 4p 124+ & B
IR S L ¥ N e T

D(H(1)H(1")= Y minfH (1) H,{1°)) 233.2)

H¢op s E S Refedo H()BEIE)E 365w
(normalize) s FhE M o #riF ReBAEN 4 A & > FlAs4p i o

3.1.2 ¢ #p % (Color layout)

d oA F M FI R R AR L T foz
AR T > Aot §F X TR P FPE I A F R B R R FM g A
R S LR e Rt R

BE =

Bl 3.2:2¢ plpiegpd £ % 72 i fAWAS -
Flt A PR - BAEMFERFES SOREMEES T R HH
TR RS BT I B L P R BT o By
#F* MPEG-T "t & hen ¥ - B+ > L5 ¢ 22 ¥ (color
layout)[14] -
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R AR v < g(quadratic tree)m?'i.‘éﬁ;ii% T — B Eh
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3.2 #Rx(shape)
HOBE 2 AR F - T S Y g d SR
FRd A e T g AR oo 4o Bl
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Flpt AR R RSN Y - A S RS RS gk o @
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3.2.1 F1d Rl

shape context e 38 & Lajulide & o e s e 1 B B 4
Pt gk o Fpt A A ﬁﬁmﬂ’%$ﬁ%§$@ﬁmkﬁﬁim’m
B d R BF A (v @R HORG % 5F L B 2 0 4e:Canny edge
detection > Sobel edge detection ° Prewitt edge detection:-% » 7 F
P S RT 2 R SRR RHR P AR * ghg_Canny edge
detection[18] » & en& st fg A ends I B2 0P P S ndh BriT 2 FER TR *
e i o

Canny edge detection &_# * 12 = BLi¥ 5 ke i,
(D niplic 4 MR AFERT P Rkt pang i ad ipie
o0 i 2t (Signal-to-Noise)3d = o
(DaFhTind " FFEDABRC P foE RS R R R
AREARYT > FEYE] N A A o
(3% ER @ — A AR R B AT A Rk e Canny 3R B B E
-~ A2 I BREBEORE BRI BESARARL 5 BR G DNE
o T Canny Bt S BOFIER s PRE - FHAELF DI ER B
AEy I =32kt I X3
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et % (Gaussian filter) £ i » 0] ¥ RBf# (convolution)» = 3% 4w

S[i, j1=GI[i, j;a]* I, ]] (273.3)
Ii, J]P* 28 e S ﬂ1(] j)Lml‘g\‘% Boogih£ Ji\xfahkrlfg‘&mrgﬂq‘_l ﬁ-,é\
o gt BT E AT
Gli jiol= L e
1 ) = DB
272-0-2 (=234 3.4)

i I DB A (s T - HBA P T 2R i
2

Lk IR E D e
M, j1=+/P[i, j1* + Q[i, j1’ (25 3.5)
a1, j1 = arctan(Q[i, j1. PLi, j1) (25 3.6)

He Pli, 12 qQli,jl~ % s ¥ X2 Y3 e dipiks o

s R B o N TPERE R R S e HHR R & ] (TR S
Ei%”'l“,f (Nonmaximum Suppression) ’ Tf & = w %8k 2 = /] &
Je3% 2 B IRAT ik eh o) B Al B PR (local ) Ee < B 5 i 5 B o 2K
R BB B R 2o (Hysteresis Thresholding) 4 28 > 124
R DAL B B A BIRREC - BRI E AT 0 V- B LK
FAEE /7 o @Zm- BikFens JERRAN AT R4pTHE ZE58 0
@ﬁ&%ﬁ%ﬁ’PQ&*&E*%ITJ%ﬁiééiﬁ’?iﬁﬁa
TR PR NN P TR 0l o

AAER I P SRR RS 0 AP R F e & B~k (sampling) 0 &
T &[5 Bcip BB~ B 47 8:(control point) » # F G ¥ iy eh* &b Ehdic
B EAFarck > APFR R PRI ST Y E T g TRIAET KR
Tk o ) A R AR S B TR AP AR
BIFE T — e L4 R T §F 5 R
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(a) (b) (c)
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3.3.2 log-polar histogram
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® 3.7: #7¥ ¢ log-polar histogram 7+ % ¥

39 r B %2 8 log-polar histogram 2. 1 o o 3t H fmygid ot 2 chpk
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g
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(Laplacian operator) ~ KR' s method Harris corner detector % - id
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CSS(curvature scale space)[12] e 9% » 3+ & $ 5 # B o o
(curvature) » Bk o — Zhepd F A3 E B PHEE - TR E L & 5% o
PR E R R S PR B Fp A RBd F 2 o AP R R AR
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algorithm) k45 917 B4 SriB %% Bh2 AP g & cud & o
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Bl (k- SRR G E
3. FA - AR -GG AR IR o MBI GE FATAGEE R
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