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Abstract

In this project, two home robot prototypes have been designed and constructed. The robot is
equipped with a 3 degree-of-freedom robot arm, which can grasp an object in environment using
eye-in-hand techniques. This robot can navigate autonomously through an environment and avoid
obstacles. Via wireless LAN, any personal computer or PDA can remote control the robot and
monitor the environment using its onboard digital camera. The robot is able to recognize a specific
member of a family using onboard camera and track the family member to interact with him/her.
Moreover, several core technologies of home robotic systems have been developed in this project,
e.g., a real-time embedded Ethernet-based controller for Linux, teleoperation and telepresence of
robot manipulator, 3-D machine vision for robotic applications, path tracking controller design and
DSP-based two-axis servo control board for low cost mobile robots. A robot research team
consisting of five professors and their graduate students is formed in this project. In three years
project execution period, this robot research team have achieved many theoretical studies in
robotics, many technical papers have been published in journals and international conferences.
Moreover, practical construction and experimental studies of intelligent robots have also been
demonstrated in many occasions. The developed robot have demonstrated in robot fairs held by
Institute for Information Industry in Taipei and also exhibits in the 2004 Via Technology Forum. In
May 28, 2004, a workshop, sponsored by NSC Technology Center, on intelligent robots was held in
National Chiao Tung University. About 300 participants jointed the discussion and exhibitions,
which indicated the project had draw much attention of the robotic community in this country.

( Keyword: intelligent robots, computer vision, internet remote control, image tracking,
teleoperation, servo control, real-time control, networked robotics. )
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FIRB > B B LER o



WEIRFERSARM T L ¢ BT AR S S E gt G g ad
Blheo F oo $ g IR e £ 5 2 [80] ;ﬁd 825 i (deformable template )
[81] ¢ ¥_.HMM ( Hidden Markov Models ) [82] & % s3> /2 o gt ¢ » Elgenface[83]
1\7 Fisherface[84] > §1| * e & chfd 3 7 ¥ B % i MG IRy, R L F RS2

oA AR EV RS SR F L AA (constituent- based) Fe 1

G305 A (face-based) & A8 o 12 b g A2 i aF g AR AL H SRR TR R
Hehz AFAAAH - Ra > FEY > AREGF EFoZ AT B - B2
FORF BT A2 15T R IERL T A o A[BB]ANT T ¢ A

F

B PR (T4 T oo B ROH B LB E L T G o B @%&ﬁ,

d 3 LL%@..‘!‘}‘*‘?‘EF%}\BC}:‘IF FREM KB ET TSR A RN AH A

I%P’-mi,;l'r y 3% Fﬂ#e} LE;QWE:’RE-KQ';F Aﬂﬁ:_ﬁ‘imgprﬁq s M ,L;—Fﬂr‘?‘:[ﬁp\i
BT o

\

3'4 ?%ﬂl‘l 3 ﬁé /3(

RGO R BB A OFEUT AR LD R PR BABE
(=11 Re *"ﬁ’#%}iﬂ?&:&,pfr £ AW 1A 'qﬁv,hl-rlj,\/)/ﬁﬁ_ge‘ 500 A eh 1 s
Fox ﬁfuﬂ;lé IEEG AT E KRR e A BB Ba- e H T
yEeE R R RSB LT F PF ik o Ble £_Prof. Tanie #7144 1) $H% B
A E[86] 0 B A EEe T N ERBIEA i o BB E A dop F LB E N
L1 R 4 2 A 2 T (Objective evaluation) 7 4 & %ks - &8 &
B~ rS‘ff)i"%’]‘élE ii,nﬁlf—&@;r&ﬁﬁﬁ?m%}?@&‘\. F;}E)\m%};ag&,p;
FErF & 3 A =% (Subjective Evaluation)=hiy & » mHzr»A 7§ 24T B A hE
LS A PR BEFEEA AW - AR e 7 4 53t Home Appliance s
FREALER 7 Objectlve Evaluation {= Subjective Evaluation % & > » %%u
AR W EA RS9 & £ Objective > 4oflb jag- 2 F F AR £
EBCFROPBARLERE S T - S5 0 8P B Sd PRE Y e
R a’i?\‘?#’ﬁff«“ RE- SHE A EiEd 4 eho R e Tt B T
PREAAAI RS ARG BEFES S RELEFEV DR R
s 16 L TR B PR L o8 Y 370 (7 (Task) et 4 o F]pt A PR 6 gt 0 A
FERNSBREIELED R SBT3

D ZF>e 3R HARBEA > RHPBALIFREEAL T H ’Lf,
Bchlf T o B2 p A 3 B I RA A AR RA 35‘— :
AEEAE G p e R R R SRV BB Y A °

@QHEB o P BHBEAXFAFHES Y RFFaa xrﬁzi—“p\ v e J_RG
WEA TR ¥ R FRIK DR S R A E TR 2 A

\—:«
-\
ai
T3
valli
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. . Medical Robot
Automgﬂc Industrial Robot Welfare Robot Aesthetic Objects
Machine 7

Subjective Evaluation

. Fast Home Interesting
(c:;urate Appliance Beautiful
cep Comfortable

Ble 4 F A e i[86]

FAT RGN ek PEAT "'5\‘%‘?‘% B i 4 PREE
Bk T LR B IR AT S PR

(3) ## i > & ¢ WIS E A R F A SRR BT o TR R
P e FREFRAAIBEL R FRF AL G EY hat i
W ORAA N Z RPRA U A A 4 o AFfR it 4 ﬁﬁ? LR §
Fa e

EEREE L S I S s R L R S
&JTVTWWEQW@-

AL F B EA L g B T
FAPEAFHT Lkt F M I g 4554 % < (Mobile robots) s 3
R FG 5—“‘5"%&‘:%7#5 AP BPEL ARE? FT 2B F o p AP F L
SVE B P EFARE POy Rk T RL L Pﬁm@,ﬁ]ﬂ?u;,éﬁ&ﬂ?&
B RB Y X 2B E o AT Saopsg B G o R BRI 4R
[87](Land mark) ki 3| ATk 5 P HB B A Ra P i 27 SN EH - R R
UM R R T B s e T k2 kAL S R B B 14 [88-90]r i B4 et B B
(4 2 A2 5 A [91][92]) ~ = b &[87] ~ %) BT HIRB E R NEFIHER T
mﬁﬁﬁ’iﬁﬁ%ﬁ%i%%ﬁﬁﬁiﬁﬁﬁﬁiiﬁ°%$W‘Eﬁ%%’
A TRt AR R EE D A B ammy (40 RELLE ) AR RSB MED
ﬁﬁﬁ(ﬁr-%J‘ﬁﬁmmﬁ)’ﬂﬁwﬁ?*ifﬁﬁ’iﬁiﬂh;ﬁ H A A
RETHELAELrE R G 3 HMEAP AR R FEHT S G
EEL e R - A E A L R[04 x £ (Human Friendly ) sl
R KSRk g B TR DR RE o
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dHU AT EEAPT OIF R BB Ik AR Y R R
B AFHBESE LS G 0 LR+ F 4 Tamio Arai § % % 0 Fujirobo 2 & £ %
TR EAH T 52 % 3[94]- p 4 Tohoku + & Prof. Yuta ¥ % % - Yamabico2
BT S e M RS EF[94] i DI kB 2 T F @ o ¥ ¢F Univ. of Western
Australia z_ Prof. Thomas Braunl § & 3 #7332 # #> ;S 8 ® £ [95] » 4 & §_w
PDA § T 441 % » & 2{rapirfofito it 2 43Rt > v B #
KHAeR T 77 o

BTS2 R I E A (Home robot)z. 3 & + » =% 0w 5 3T p ~ Sony
HABEREF o NEC & Jdi— 2 72 5 F L Robotl00[96] » # # & # >t &
Frppsdaon FEhE A2 Bl fofRir %ot of A MIT #% B 1f 2 1-Robot
DRI - e S 2ZAEAWE A |-robot[97] > Flt T A RHF M EA LA
KE LR R e

Bl 7 : EyeBot, Prof. Thomas Braunl, Mobile Robot Lab #73% 3+ 2_ # &> ;% % % 4

Bl : NEC Robot100 [96]
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The iRobot-LE™ "opens a
new chapter in home robotics..."
--Wired Magazine

Bl-= : l-robot [97]

A AL et £ Fpt p A% 450 X & o Tetsuya Ogata 4= Shigeki Sugano
B FeBLRy  HY e i8R o PESL AZFACCD $ ke
SR o T A R L [08] ¢ A BB R AT S Y
Aignd 0 BERFAEPGE p A58 E A [98)(F ) ~ A B S B R AT
[991(W1 4 ) ~ &3kt % < [100](M1+) - F7 & < [101(M—+ - ) + P F #5387
B S EREHRP > L3 r L AT BB

B~ FmErmRep AN BEL
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3423 BEAARAI B LR

TR e AR E A HRET B2 6 T f & %[102-109] 7 0 j2
|- BB ARG H B E G Bt i e B o BN A R R L Rl g
Bigh i o BB A L ISR I A S i - WL Al = 0 e - iy
4] CCD Camera 2.} = = % > & = gt Rl § 1 T Bk

DA pherfe g 7N - 2 REF210tR > En EDFHEHS E

BERR FTOHREEF2Z P D

)t - dhpsip & w > v T H

o

ERR D IR U LT FEY
= Z_# 0T o

(3)@_&&*#—5 B X = dh(Z) 2 ﬁ&ﬁ#‘&? v PERIRZ_# TR Z b e
5 e

OYS TR SRR T ¥
AORARAL T G o Hed H - B AE S Ea o # 7 8- Camera R F]j T B

(DB g giat i d E- Camera 7 I 7 & 4 & A o

(2 * = WARF E B - Camera 3 B S EH ZRE - FAEF HBAFALA
4 > @ H - Camera ¥ # ¢t B 5 -

(3)Camera #HEH e F A £ B B4 > P EHINFLS FL TR

BB EAEHMHA LRI H e ERMFFR -

BAZHEANR B P ELFAY
T & % > CMOS sensor 2 4p B AR 38 AL § L7877 - 1995 & » E. R. Fossum, A.

Dickinson, B. Ackland, E. Eid & D. Inglis # & & 3] CMOS APS =% #[110] -

g 70 g &3> (Pixels Arrays) ~ F# B £2 #4138 > (Timing & Control ) ~ 5§+t 12

55 B3 3% &> (Analog Signal Processors ) ™ % #g i@k ® (A/D

Converters)e 2 > i § E 4 P A AL cn R B R R B R B 2 d 2N ¥ - B RY

WEA ipﬁa"f THEER A ORBEY ANMPOTAHEA T T ALER ARAE

- . 1

Fom KELE o Pk o H - Y AT L LB REELES BN H P I

EESIIE S UE 3 L ﬁﬁﬁ“ﬂ”%%@ﬁL@ﬂﬁﬁhfqﬁwgﬁﬁ&ﬁ%
2

: o

AE—%%ﬂ,ﬁ?aé@N ; fi i
o om IR R AR #P,§kxg$$m\ﬁ§4;x@ygg&ﬁ
%@{J%ﬁnaéi%@mk%$%§ﬂm%w#ﬁ,%a&%%?#ﬁ@ﬁ
o Ar R L R B R A HE Rl R R B
H0 Bl R R EEA R T A - BRBEEER TR (T 2
AHRBEFTW ) AR BES LI o PR @aﬁb%{},’éﬂ@ﬂiﬁ%



e @Ry B T L RO EA P RE N kA hF
F 3] On-chip fhfd® » BT & R D e R H T J g 2 TR AT IS pk
Bogbohb o d MAIRG2FFIRPNAENZRIRIPREA NG L P2 T
E;:Jf”’f Hio AR PARSE BRI 2B i qﬁﬁéf&& #F 1
LdpeagEDe b g OREE_D R o

7 ﬂ*ul‘ﬁ Vg bk s 1@ Xie Smoke sensor (Fire sensor ) i ¥ *K K17 Trend
detection method % § L[111] > 28 @ o >t H ] * Bi-trend criterion 7= ;% 3 72 3t 12
A enypnl L LavE 4 B o T A a4 > frig@ 3 7 Exclusive trend
detection method ek 11[112] - 2 i3 & J L Trend detection method 2% &_> 2k @
ﬁﬁ*«ﬁ”; FETS R Y TR R il ¥ A R RGE (S s
B EJY - ) B b TR =R g l%ﬁgﬁ”q&,ﬁ? b RS-
g :ﬁﬁc Hoo T A o ﬂ‘“ smoke sensor =f& #F % 343 > smoke sensor i &
¥ & % = ~ 3 ¢ — §_Photoelectric smoke sensor > ¥ — B _lonization type smoke
Sensor ° fj*uf@;’** 4+ k3 - 2 & Photoelectric smoke sensor en#f & [ #F > P R
nRRE A %,“l*v?ﬁ— Fire detection F s * m ¢ > ¥ — 3 5 P E 7 51§
chip-level T g.enff & k" ‘sff&?;%%ﬁ;@,@_@ﬁiﬁj AR R r{qhﬁ’*
R ) J ipru T ﬁ ( Photoelectric smoke sensor ) it {2 ﬁ °

344F2I PBEASFESFLEFL I8 A0

“,f PHFra A E R i B A B A2 T2 3 g i %2555 7
o 0%'5?' £ # Jﬁé m;}i/{{a,—j\,iﬁ#‘g.ﬂ?/\ﬁ,é’i’r F,iximp g T 7R
fR 5 P PSR IR FR gk RPN JlaE E o T
ke Pl - %ﬁ%\% ﬁﬂf’bﬁi’%—q B2 il LARAS
b 3

>

P

lh
b %&
by mls

g by
oy g - B Al ek S o ﬁxfr B k)3 {1983 &4
grpiagiad (NTC) Bé&  WirhF{ £~ 43 hm[us] Z
TREE FATRASR L L R gty ]Aﬁfﬁﬁgfgﬁé
o G2 R R DR ARES lf@“’#:f M)

"I!

>\_

E\

o

7@

I XU
= &

W L

%]

| EEOARET AR AOLFRFEREAALLLES Y APET
LG R AR R B %¥*%@¢¢%%’ﬁﬁ?”r%‘ £l
FEEAMN T PEA L - MNP FY o AP ARG FR S
TR EAE G J‘Ff;‘iiﬁva‘z AR A2 P - Bip RRanE R
B R > P RPN e G FARE PO L RLR A RIANE- P a2
__P °

ik_;;‘\_ﬂf}éi\. FBHL‘—'&-‘}\m 4»1-4;" Fe < ;%,:‘:/TJJ I ;"g\ﬂ AL 4 5 3 TFE:T‘\T'{E’ T_E!»_‘:" < E%:
Pl ey E e o % 2 HMM-base("& &% 5 ¥ % #-7] Hidden Markov Model)iﬁﬁ

RS0 % S BF S s 2% Ef; Teh ko B REFE (Speaker
-Dependent) ehig * #8T o EEAH F v i F 8 A [114] 0 H 3 JF’W i
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FROLE-F - PAAFPREaysEsTAgrzd LI Nt - FRPREFENLT
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m&ii? \%ﬁm%¢4&ﬁﬂ’%;é£ TR RS RZEA
Moo o E Al s Ha PRI G ERITE A A b iMITAI FHREFR
S EA—COG [115] 0 - B A A tehki > a B3 42 h 157 2% wmB
R AT BPBEA G- A B o AER I HFEL &P
éﬁﬁ'i Ao WREFFRR IR VA A B 2L S 7L e B
APILITEG FREA LR T - [116] - ¥ LR A A RELE
A z’ﬁi Tt - A TRF#£E | a4 > - Gl E MIT Al %38 B TR
A —KISMET [117] 5 &4 #8 B A 52 3% s %’al"i’ Az BFepadeo B #33; e 3R 2
T~ R 'Fl?t’ﬁ‘q E A L_@.—“'T‘Fﬁ & augiar > 2 i#}iﬁé—ﬁ*
SRAANLFE T (lrdFE A5 8E) kA PEFE IR A b
uﬁ%%ﬁyr“@&vQﬁMWUﬁi%ﬁ%ﬁ\%ﬁwﬁ\%ﬁﬁa\Qﬁ%
B~ VPSS SRR D Pl - AR S SN RE SRR L 4T e
RO B e B A B3 ks (Dialogue System) £ s en THEY M > Tk
%%Wg AL EIIRBL R P B MR R Y i miw? A P|ATHFT I Y
?”#$‘ J77 = s (o e v P A B R F T AP R B2 H
kB i & { 4% > - b & Stanford University % B crenyga 3 8 4 (Office
Robot ) -- Jijo-2 [118] T FI*FE RE PRI E A2 5 JIH S et
S il R AP ER[119-120] 0 5 7 E AT s L aupdlh o |
o EHDD R ke $N EARD S e M & F AR SR
KTEFWEAL £ oo %ﬁv} b o NP A o A S AT g
AT g R T
POREG IR DTaR BEAERFELUDIR 0 £ BT s P

B RN AAPREYS e o

22§ TR

BAABRTY I BTG S G R YR %

SAS B BA B HU BB P2 THp LT

e IJFjZ-J?}ES{E‘Bi:’i\'Ifag BBBALIFEI N KRR T i FILIRIFF B E A
F v

’EE;Z'}E SeATEH 0 3 B AR AEA] T RG] b S g B e
RSN e g e T S B A A A A RE e AL
éﬁg h3F %boiﬂ%% 2a%i$%ﬁ AT ERp g
MR RALE X FETY VAT P AR BRILIRARII LR
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7o RFEPREATT RRDFEI DR IITA[L2]] PEA 7T ROl
f@ﬁﬁﬂﬁﬁﬁimﬁﬁ‘ﬁmﬁﬁ%‘sJ~@ﬁ§ﬁﬁmﬁ*%ﬁoﬂi
S Aral #0100 - B TP hE R I Ea R L & e P
1 (TP 2 F g8 B A &K #)ep [122] - Alami %+ 3% 11 M+ *q;zfgﬁ&sss
AKp FA R TE[123] c i BN Z T W B A L KB4 2 FTIRIFR & 4
(dead-lock) Frimenr d » 5 4§ 7 I imade ) K /R0 4L 0 4o Game
theory[124-125] ~ Fuzzy logic[126] ~ Petri Net[127]% o % iEig > 6 77 3 B o %
ARG k- LEDBRE T FPF L - BIREDTHRT SRR BEAL
iﬁiﬁ%{f’— ¥ Lih- B[128-131]c AR A e AEM L 2 N F R X u R R
HFF O EEFRG EROOR > TR NP BAEMETERE S A Rk o
MARTHA 4P £ A0 f 4 0 H A BB A B E 0 R Bigd oo #ir
FR AT PR NE L d pAD g FHE B A RSERE Y - ¢ gy
Fl ok KB [132] o F] P dofm BT R T 4 F s fe s - B E A D
oo R - BE R R AR

Fo- BEFEFRRAE R RRR AL P w e DR R RRE LR
EROBEAL SRTIMS 5 2 - AAHAGBEL (ARRTAE)
SRR T V- AR AEBES BRI DRRE S AR R PR
MBI R F X R M ARBRPGRE g oA R BRI Ry
B i I R L B A T OURERERER B PR R 2 A1 (P
Falos § 3 RAR gl (> B K03 PP L EERRTR  #Y F T
FI* S RF R TR AR TR EE 0 PR R T BBk Y &
BRI BHNAR T AR BB L o R HNH IS BB T RS
N d”%WA*”mﬁﬁﬁﬁﬁJ’ﬂ&?uﬁﬁﬁgﬁiﬁ%ﬁ%amﬁﬂ
TR FIPARRAR I LA AR R A BB EL DRSBTS R
[B}Bﬂ°@ﬁ<&%W$¢”ﬂ@i\ﬁ%#%ﬁ@&¢wuif%ﬁ?(%
PRAD I ¥ 2 B (GFA S 22 )ehd 7 4 3 %3082 - M R o
% #1295 Engwirda & 23 A[138] > P w eh e B R B T I B A i EGY T S
dEFR IR T RLETFAPEL AR ERpFELIFY - EF LB E
FRAREA AL A BEB[130] 0 R F R F R4 TR K (Blde
’%Bf‘*— BRI E ) N Fakmidd $BAED (T 4 AFEL AT
o PR B R B N R B et LR TR R R

3.5 B ol Bar ] 4 n

PREHLED R BF U0 T k3R 5 R
AR AL AR I EYE S g B AR B R A P AR g
ForoTFv B LM 71\‘*'3/,;\—}5 hB-EE AR mL'*"’t’iwﬁt B2pal b
MPBEFRIPEABBIA PR ET R mg L2 SR ER TR
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e B Al i - 2 e B R ASE R ERE RLIEE TS & B R
HEREHIUE 0 Y - S e s F lg\rﬂppml%&_l_?\?’t&‘?@Am"a‘ % &
?éi%ii%%d ERE S-Sy %’*%#‘3?47?%?"#"3? b B o B s fE B0 M R
TP FA oAt - ko RF H T R SR (o Pt 7 A 0
Bt A AHBTRIPEL T B E

B2 B E L OB B R 5 HE A8 B TR R RA S 0 A
TR U RN b E AR Gp AT oo f ALE I 2 SR AT 4SBT

1990# =+ » H ﬁ’»fz? L e AR BEA| 5 4T 20 = PR A ARl
x' =vcost
y' =vsin® (1)
0 =y

e q y 2 Ea R kT Ay SRRy s AEE

CAR

RS =

T ?fu(l)—&r’ﬁb E R 0 AR AF S 4] FEE o Bde k 4(1)
AP EEL - AT A EE R P kgl 0 B ?@*K
H|p % s rﬂ;g@: { 4 en®_ 5 e(l) i & Brockett [140] #74% J1 2 x|t 0 B
Fee A R By =a(x,y,0) 2 w=P(x,y,0) it Tl Ee

o e x FLipAEEFMIIE T F S 5—;5%51;;&;1% o &7 RLPR b iR ER o
?ﬁfﬂﬁﬁﬁ@’—é%@ﬁﬁﬂﬁ’—;@%%%i
§ 2] e AR ER L 0 L & T (smooth)
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Al B R 2 0 s o ad & @ 512 hdp diojz ac(exponential convergence)ds

: ‘l’j;ﬁ\#%%%ﬁ 'Iﬁ"#‘”"i(?ffk)i &’”"lﬁvﬂ
Boleard R iz Hiv?»l,ﬁ Wt A WRF BRI 2
Flot o defe kst - {EH - T Joacd R i B BEEY G A A
e §— 2GR w2z Al AR o SN A - ek
B FPL R EITHIZE R p A BT o

W
—~
\\\Xr
ol
—
'—\
aN
e
=
s
o
e
e
o
|

P Big™ o 0¥ g (54 [147-148]) - A ¥~ 5 2 il (0
(1)) % 7k ehif Bups (e 2 A r‘])wtd;m s - AR AR A dr e d 11
Fiars B A B i Eidr ARG A BEEY R & _rtéwrg},mqj]%a )
I g F pa R Rk (L)1 .f:~ 12 4] 3¢ (chained-form) £ 7 &

XO = LIO
XI' - XZUO
%i%mﬁﬂpq‘;ﬁh FEGFFT[149] o 2 F L B2 & 77 o driftless k
Fuo $5.1990 & & 2% o Coron [150] #& 417 - BILAHFEP — &7 #2412 driftless

R i LR E LA R S E RS
(“mwmﬂwﬂiw”°¢PHA$qFI%mmnmgwa%ﬁgwgu,f, b
i epr|C|t T pE R4 B o Pomet #r3k J A B ik BEE JoaciE R AP R R
AU R PR A T Ié % Pomet 2 354 B fh— £ AE EER N Pan 4 5
l“%il—g p#ﬂ@ﬂ’ﬁyfﬁ'm” 4 o Pomet 2. {5 ez B o (] B et ’ﬁ‘j\z._~e"
B F R R o fikil k SLendp ik (robustness) & i i 1+ (adaptive) * &
Jiang [147,153-156] 0= & - @& * & f& w42 ~ i ~ s backstepplng %2 s}il:]%
ﬁﬂﬁ%”’ﬁwg?&ﬁél—%vi@wfﬂna forcf P i e acE R
+ >3 M’Closkey[141-142] 7 % # 1T <h Samson [151,157-158] % & ) chdp dcjc ac
¥-#| ® (exponential convergence) - ~ &%  # i# % & * homogeneous of degree zero
2 M S AR g ki Pl dicft a0 BRa d 2 K A(2)2 & X 1] > #r B B

Al E s T ?Lm(q/‘}”‘(Xl + X3 )1/4)°

PR - BcRcd RA S 0@ T LTl MR E RS
ﬁ&mﬁwﬁﬂo&mﬂjmvﬁ—%,ﬁ+ﬁzi%wﬂﬁ%@amﬁ—%
oA A #Eﬁiz#ﬁﬂrpagf— o ¥ — BRITHF R B A BB 2 B R
KRR &S 6 T 30 % 5 Samson 7 7 [148] & 17 B4 Jiang £2 Nijmeijer
[147]#73 ) > B Pt 3 = % 3 & 2 U F 478 3 Hiendiodie? i AT R (T d

F-Z & )’l@’}ﬁmxf;z-‘—’: 17 F R m?w]%:]’ I}I-Q\T’-F-Qﬁ—%-,'l;fﬂﬁﬁ:&
Eﬁ’f‘fii?’?—%ﬁﬂ#iﬂ"‘« TRFBPEF 0 € F LU AR AND IR
BT B FL R AT R e R AP M Y R[159]F 2344 -
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AFHE R  HRE o blde > 3% BEEE F IR H S Model 2 > T R
WA gk £ oA L F RS EY S R Feonggock 2 Rt bk
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