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Abstract

This paper presents path tracking algorithm incorporate localization correction mechanism based
a planned path. The existed odometer cumulative error problems can be solved by fusing the odometer
readings and localization results. For path planning, we apply the D* Lite algorithm to determine an
optimal path and extend its use to multi-robot path planning, where other robots are viewed as
obstacles to be avoided. A MySQL server is used to integrate information obtained from odometer
readings and localization results by a Monte Carlo Localization (MCL) algorithm to reduce the
loading of the robots so that they can concentrate on sensing the environment. As for path tracking,
the paper uses backstopping method to design a kinematic controller where the planned path is
considered as a reference signal. Experimental results show that the proposed method can control the

robot to move along the planned path with good agreement.

Keywords: Multi-robot system, D* lite algorithm, Monte Carlo Localization (MCL), path tracking

control.
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Abstract

In the era calling for energy saving and carbon reduction, how to reduce the energy dissipation
from the residential and commercial lighting systems becomes an important issue. Apart from
daytime illumination, the power consumption of the nighttime illuminating stairs can’t be ignored
either. Many kinds of sensors are embedded into various lighting devices such as infrared sensor,
passive infrared detector, microwave sensor, and so on. However, these sensors can only be
triggered when people approach them; thus, they are unsuitable for being used as guiding
illuminations in stairs. To adjust the brightness of illuminations, we try to combine PIR sensors with
ultrasonic sensors. When people approach the sensing field, the lighting system can adjust the
brightness according to the sensor measurements. In addition, if someone is lingering outsides, the
camera will be turned on to capture images and warn the house owner at the same time. Therefore,
our design can adjust appropriate brightness according to where the person is located. It not only
can be the guiding illumination but intelligent energy-saving device; meanwhile, it can also tighten

the security of houses and work-spaces.

Keywords: Infrared sensor, passive infrared sensor (PIR), microwave sensor.
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ABSTRACT

This study was to examine how modular teaching aids influenced different learners’ engineering
concepts. This also served as a reference for schools to promote engineering education. The research
subjects of this study were ten classes of eleventh graders from a Taipei Municipal Senior High School.
They totaled 417 people with 209 people as an experimental group and 208 people as a control group.

The major research method was characterized by a quasi-experimental research design and a
pre-post-test design. The research tools and instruments included the modular teaching aids-oriented
instructional units—mechanical beasts, worksheets, and Engineering Concept Test. Concerning the
analysis of the research data, this study utilized SPSS Statistics 20.0 for Windows not only to calculate
the average and standard deviation but also to perform one-way ANCOVA and two-way ANCOVA.

The major research findings were: (1) the modular teaching aids assisted the students
significantly better in learning engineering concepts than the traditional teaching modes; (2) the
application of the modular teaching aids exerted no significant impact on the students’ learning of
both constraint concepts and optimization concepts in engineering; (3) the modular teaching aids were
more conducive to approximately forty percent of the students’ learning of predictive analysis

concepts in engineering than the traditional teaching modes.

Keywords: teaching aids, modular teaching aids, engineering concept
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Abstract

The study aimed at the correlations between the technology creativity process which consists
of plan, analysis, manufacture, fabrication, test and the product creativity which consists of shape,
material, and function.

Participants in the study are 157 junior high school students including 86 boys and 71 girls.
The technology creative process is recorded by worksheets in the activity and then analyze the
creativity in the products. By evaluating both of the worksheets and the product, the subsequent
correlational analyses revealed that : (1) A positive correlation was statisticed between
technology creativity process and product creativity. (2) The high-scored group in technology
creativity process performed better on the function of the product creativity. (3) The high-scored
group in product creativity performed better on every step of the technology creativity process.

Based on the findings in this study, suggestions of instruction strategies are discussed as well.

Keywords : creativity process, technology creativity process, product creativity
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R chd SRR RAEA L0 P AR Y > BV 2404 2
HE A EFRFAOF R R 0 AfmER Y o BFANRFIAER 2 PRI 0 7R
BARIRORE P AR AL PEG S 2 G My
BT E oA AR AREE D N AR b G A RendET
A Rhodes (1961) jeAp M = & v fFip ™ 5w M LIR F Mg v > T (1) 4l 4

(person) ; (2) 4l A4z (process) s (3) £ & % (product) 5 4v (4) 4]

(place) (31 p L ~ 585 @ ~ MATE ~ k% 2 > 2000) « ot T &+ 2 7 AR dp ik -
HTELHA S BB RB TR URET A0S 0 R R ek
5 e

CZREBFREANFTERN > TR BT F A AR T A SAR
Gt A o R R ALY o AR ER PR - o

RN Y R A 0 B AL ARSI A B2 A
PHALFRLFEDAR o P FEHE AL OREL ~ Wit{okd | DA SRR
MERFHTLESAL IR - DHPHALFR LAY » FLDLRfESLE
MBI T A 2 AR HARFAY > BB MA B2 B @A A SA
LOLE S BURNEE S DHKFE L HEY G 7§

AT EFEE P nE E T Z 58

(=) A1 E2 LPRARFREFRAR > frASAR &+ & ip MR -

(=) FHEFL PP LLFREFELAR > HASLILEF2 L8 -

cra\:b
\E‘&L i

(2) FHg2 bARHLEPRAR HPRHLEREL L LD -

Y
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*F A eniFE IR 0 blde Amabile (1983) i £l A At RARE A R MER 2 i A
Ao B ARSEE A A ik BB DS (3l p Lagg 0 2000) -

MG Taylor (1996) = # & 4 %< 1% i® [ Designing Creative Futures | & 7 4] & 42
2R A

® |dentity ( T_& K 4E)

® Vision (¥ 1 EEF)

® Intent(i » #F)

® Insight ;& » 7 &)

® Engineering (T~ &)

® Building ( = 4] T %)

® Using (2 * )

engineering insight

Bl- AR AR

R kR ¢ Taylor & Goring(1979) - 51 p MG Taylor C0.(1996)

Mc Taylor & @ 3% I en= FEE AR FEAR > R REF RAcfZ AR IS S 2 A T EE
RA R~ ~ Rl 0 fE s 2R s S ER2 RREEY SHH 0 FT R
DAL EARLEHRD E2 b LR IUE - FFER LT S F AT ARG AR AR AT
Azl o @ AT B (AR R L o ApEOTE b | R AR > Mc Taylor o & 93 e

AR ’ﬁ M A ELig ey *¥
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(=) #me BrEi (FRFE KB A 8FF > 1 /3) REFRFPHED
Mip o AW F LR RG] FE S N RKE g o B avES T 2 { AR AR
A-ehilf 4 o Sternberg e Lubart (1995) (i FAF# R LGV LATH TR B 53 5
LB A R > 4 € 5 F 2 (insight) (51p F £ % > 2003) -

(=) #Fu&D7 % TmR fe o~ A1 & AR L o Berkhout  (2003) Ap VBB ERR
# (technological vision) px#4:21 T'+ 5 5 & | (possibility space) (51 p Vergragt & Brown,
2004) « FER s KaE A 2 f BT ep 02 g K (FRAR 0 2007) o ME 4 15

R PHRLF Sy el i PR AL S T SRS LG 24§ P ens

=
Ry

WD f TR R LI L] o

(2) RAfRAPmp 0 2 d i 255 R 5 AR AT e

| 4

CHP A EA TR T TRATIFRGED S BE TRI R o
(w) FulB@ivRA A i At fitfreg  F- BAETARIHN? 13 k-
HE-BF R L- BREENR = - i@;f,lj%}ﬁ—ﬁiﬁﬂ%}g&, o gbf#j@'auﬁf%gpg\ﬁ*ﬁ

L~ 7 (7R -

1k (2000) inipli4 2 LBMWAFTLRY > AN-FF L LT RAME &
Mg &
LR
i’ﬂﬁmﬁé%%ﬁﬁ%%¥é%ﬁﬁﬁﬂ%%(#%m’mm,mgwﬁﬁ,m%p

Az (510 4F LF 0 2006) © hd AP AR o B d TR pli
£l - BAEA R LR o AEBEPRRARETRNEELE P AOBER 2

35~ R L(2000) 7 dp o RIS chpm o 2 R A SR A LR 1Lk

T2 s > Biss &BF 2% MR o
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FHpE AR APHERD > TER
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PRPAIR AR (SR 2L 2002) o Ak DL
* 0N e Bl =

#& ~ (input) H #§ A2 (process) H

1 L}
|

[[ v 4% (feedback ) ]]

_.\)
T

(output)

<

RS

PHOLLERRS VB L BRE S AREERS o PRALERNAER K2
CER S EAR TR T ESS PEEREE PSR S SRS I S
£2 R ELIEN R RS Beni 4 (R E 0 2006) - 1350 i eft i 41 R REAR S 6P

fR . AT ER Y McTaylor 2 @ e PR Al L REARHESS o 32 & B S e Rl =

A RER

Wz AR
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PP 4 Rl v gt L ERMEAE S BGF iR fld 4 o 7004
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F  FAVIUEES FORFFAL BRI RS AR A BEEERT AL DA S
AR 0B Mo e kA e > Jackson fe Messick (1965) i A A S
B ETAEE (51 p Mappr s 1k EP L - 1998):
L e¥frarier A& ¥ h g a? g4 45 4 FH 85 Lk
2. 2 FARAR G e AT A 4 AT > @ 2 WL E B E S
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-

@ Besemer&0’Qin(1986) A4k 1 7 A 45 A& FA] R 2 L (CPAM) » 2 ¥ 1= B G % ¢
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S
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% 3RS K A HAp M

=% 12 =A% 13 =A% 2-3
2y H1 .805 826 .856
BYH2 737 711 710
#2YH 3 817 .830 .788
g3 H 4 626 658 550
o .853 .852 .859

(=) &L BaFE 4
AEEABizp T AL FRA|FLFTRARATE L » DEHETTTHNF T TRAE - A
AR AR o RPpE A fF R I s TR PR HFR PR R (2006) BT AR LB

AR SRR A A PR WL

Moss (1966) 325 1 #8 f3tsftend whl R 7 417 F L3 = sl 0 o S8 43 B0 LIb g

15 2.3 2k i 30 & g R § ok e

F_L
>S\

I Y - & 7 ATE G w (Novelty » R g0~ fodoen o
*ORRTAELA S A AR~ B )~ 2476 » (Resolution 0 & @i~ ¥ chs i e R
i)~ #3952 % & (Elaboration and Synthesis » £ £ g e i ~ 2 fb s 5t ) &= B o » (Peterson,

2002) -
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»

T Sa- VR 8-V 5

AR A DMP RS B B2 Boow o SRS L LR
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Amiable (1983) #dp i AR KEFEFFER > F 2 BAIDEE (1) FHLUE
s (2) ASELFVRRINGET o (3) B LA E T SNAH o P
Amiable » 15 M AR A STz BA RO o D (1) AIRAPM 5 (2) et b e s
fo (3) 4 b e

Flt AR 2R Sy g R 0 ik Mc Taylor ch£] & AR 0 2 Amiable (1983) 2 7%
BR Rk T THREEFE ) A DRRERASD SR TF DR P
BRERLET A RS RRING 0 B2 5 F RINE o

FEEFRF2AME THRGLEE 0 AR PER I AERF R FRDEN - 4

AT RRAIRER 2 ARAAE R KEEFRTC 43

=
patl
K
A~
%
S
o2
W
patl
Kl
=
ﬁ.

BAREREFF AT B FP BT L R FOLR -

AT APIE R IERAEE G REOR AL A o £ LA A By~ T 11 SPSS 15
A BB AR (T A o P 4o T

1.02 Pearson 4p B & 47 B ¥ 24 p] & FEARA T8 £ IE L 38 & A R cnip BE1FA) o

2.7 ANOVA FF3d LI FAL L g M o> 23 SR~ et L35 L8 -

3.7 ANOVA 53 A AR 2 g Ko > a bR s £33 L8 -
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2 FRAHEHS

- S PHALERZESHMLLANER

d & 4 ap B R R WO e R AR AR B Tl s (r=314 ~ =293 »

=342 ~r=327) B BB R FRDLIRY > B4 LT 3 o L aEr B

im0 3R 48 - EJET R HPHALERDLRG RS PRE -

LA PRAR AR S4B AT M S

EHEs @A) KK i P ok

Pearson #p i .203* .235%* 314%* 281** .318**
[t A| Byl .026 .010 .000 .002 .000

i #ic 120 120 120 120 120

Pearson 4p i .215* .202* 293** .202* 2T7T**
B AR HER .019 .027 .001 .027 .002

i #ic 120 120 120 120 120

Pearson #p B .290** .260** 342%* .229* 337**
LR R BFEE .002 .005 .000 014 .000

B #ic 115 115 115 115 115

Pearson #p i .280%* .295** 327** .254** .353**
i PR Byl .002 .001 .000 .005 .000

B #ic 114 114 114 114 114

Pearson #p i 243%* .294** 343** 232%* .335%*
KN Byl .007 .001 .000 .010 .000

i 122 122 122 122 122

** < 01 (2-tailed) .
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T ARRIREPAHALERZ LR

- B RGP AL ASAILL WAL - E R A 2R H 0

E TR

H 75 %8 #ics 47 (one-way ANOVA) 2z = 5% » fephazase (2006) TH- B4 - ~- 23 42
AR AR A P 2 A RAI R Al MR IR AT S LB 2T%A R AR
(l)-®mrwe (23) aHBeprde%nE 4 579 e (22); Lo A#ch 424 ~42 4
% 72 4 > & pEF o scheffe 2 152 E 18 447 o

B A 5 FER UASAREASASER  REFEOEREAR

#F

fe2 E@A G HF
BOoaRBELAITES  BALEHR LT s v EEF LE - APHALFRE

BAPERY > 2B HELR

205 PHAILFARE TS 8 HA 45

I e df EXTIE F E RPN

e 1037.521 2 518.760 11.448* 152
TEAy mp 6615.919 146 45.315 1>3

230 7653.439 148

e 307.730 2 153.865 9.994* 152
wPAH 2201.597 143 15.396 1>3

23 2509.327 145

w 563.559 2 281.780 13.141* 152
HlicwmE  wmp 2937.687 137 21.443 1>3

23 3501.247 139

w 226.769 2 113.384 12.049% 152
HARE mp 1270.365 135 9.410 1>3

-l 1497.134 137

wm 10865.920 2 5432.960 19.922* 152
wa wp 40361529 148 272.713 1>3

23 51227.450 150 2>3

* p<.05
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MASAL 2R R i RES S B RIRID L 21%2 ¢ B 46%4 5

W

B AR AR S AT A 0 BE SRR EA T o R LRS- B R %

b P RESETE S A PR LR DL R TN B HEDLE o

206 PHALFRIEAELS S 2 H 5 2B A
e df =t F fe & 47

R 611.971 2 305.985 6.344* 1>3
iF g B 7041.468 146 48.229

E 7653.439 148

o 193.259 2 96.629 5.966* 1>3
ESaa B 2316.068 143 16.196

B 2509.327 145

o 424.173 2 212.087 9.443* 1>3
ek B 3077.074 137 22.460 2>3

B 3501.247 139

o 355.363 2 177.681 21.009* 1>3
i R B 1141.771 135 8.458 2>3

E L 1497.134 137

o 8961.238 2 4480.619 15.689* 1>2
B R 42266.212 148 285.583 1>3

B 51227.450 150 2>3

p<.05

27 RIS S el RS R A

x5 e df Tyt F s A4
o 1013357 2 506.679 11.141* 1>2
EEad e 6640.082 146 45.480 13
2 7653439 148
Xy 304.847 2 152.424 9.887* 1>2
wAH 2204480 143 15.416 13
2 2500.327 145
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o 576.224 2 288.112 13.494* 1>2
five sk B 2925.023 137 21.351 1>3

B 3501.247 139

o 213.239 2 106.620 11.211* 1>2
TR B 1283.895 135 9.510 1>3

B 1497.134 137 2>3

o 8666.103 2 4333.052 15.067 1>2
B B 42561.346 148 287.577 1>3

E L 51227.450 150

* p<.05
8 PR AN FA L E F+ %R HL 4T
T2 e df ToL F R

o 695.049 2 347.524 7.292* 1>3
i® g B 6958.390 146 47.660

B 7653.439 148

o 183.211 2 91.606 5.632* 1>3
ESaa B 2326.116 143 16.267

B 2509.327 145

o 280.722 2 140.361 5.971* 1>3
it e B 3220.525 137 23.507 2>3

E L 3501.247 139

o [ 235.330 2 117.665 12.589* 1>3
i R w 1261.804 135 9.347 2>3

E L 1497.134 137

o Y 6646.672 2 3323.336 11.033 1>3
B B 44580.777 148 301.221 2>3

E 51227.450 150

* p<.05
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d 4 6782404 VUEHEL DA R ﬂi%m@%ﬁ’%éﬁ%ﬁﬁﬁﬂﬁﬁ
¥

FAR c BHhED B3 HPEAP s R > Hent Rl F FF R R AR FA

CHEHARFRHASALL LB HR

AR AR AR A A R Bewm 27%0 A dieAh F A e (1)~ 46%:0 4 Beh P

It

i

(22) % 18 27%+ =~ B h K4 2 (%2 3) & 12 scheffe j# (% 4 4 45 (posthoc) °

d 4 9 REFR AASAL v AL ANOVA A7 » R4 B @Al b2 ¥ 4
Boo WHPELRFAEZBELS S BERPASLLY > BAUATPHHEFEALEF LY - F
fﬁﬁ%’“*mwﬂ@% LB RF S TRAAE S E g g alagi o g
PALRERY TREINZELT E S RGN S FIRIO LA & L
UARR LR S e R S A P R
R L

RGO R BERBEASHL PR B AR A R AN B EHT

a4

£ % (F=3.454 » F=3.320 » p<.05) -

%9 AFAILEFF RE B

i Df T 3oL F Fi e
2R 9.789 2 4.894 2.074
%7 Ep 290.211 123 2.359
238 300.000 125
B 9.717 2 4.858 2.394
i 2 p 249.561 123 2.029
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