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i K% (CUNY City College) , Fif+ 752
ISR 22B¢ (ETH Zurich) , i i3
e B HE 2% B (EPFL, Lausanne) ,
NN o R AR ety R YN
H = SR I 9T ek A T4 S Hi A
TEAVE BN KA, St o BRI R 2
BE S T R e LA N B LB kAT
i, PR s TP e ¥ AL
TR R SRRSO NLBNRE ), AR

117, EATT WA s e F R A A

JRAE B TR, AR, A Re
WKL T PR DU i AL s AAES5 AL
R A IR A B RAT IR = ZE b & 1 g
Jio W, WORTE RGN Cayb B
FESRIIAEE, LU TT e 3ty ST RE
AL TR A S AURE . (HAE,
(TR AT AR A, Wi 7 XS
My 8] P S B SR — R
il P S R A SRR 1

£ Tk 5, hn & K 1Y Draganfly
Innovations Inc. & 1A=/~ T VU BEH, /N JiE
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L, U AT, T DU AT R
SLHLNL Y, B AT AR S5 . R
Ascending Technologies 2 & ¥ 11 4 7= [¥]
AsctecPU Jig AT 4 T2, 4k
BR, BAR 2 KRR T LA IE A S 561
& . Ascending Technologies 2 7 5
LaserMotive 23w & 4F,  H WO 7% 78
HL, QI T D e B AT A I AL AT
T AN T SR AL

R P AE Bl R e L s N T A5
LR TR RGN v, BRI e
Bo EEIRFEBORR S AT, mlt. 74
AE MR 25 B AR T 5 T AR RIS
TARMIRIE, SCBL T U3 AT A 2SS
R EhImESs. FNRZ ) K UAfE
A S AP SR E T L . AR
117, P2 S THHLAN T e 58 SR AT
N SR RE A7 LS A 2 P8 v gk o
AT AESEBRN I, B i FAL S A
AR, AR5 W 1 H 3 AL
WA BALEERE ) LLOE A R S5 . BN AE
XI5 T AR SRS AL TR DB B

2. WHRHR

T e AL NAE B AL ) H 2
FUCRT N BT T AL i N2 B v (R 34T 0T
FT Mo TR, H ARG T
AN LT RN N AT AR 5 2430
BErh s 0 DY e SEALA AN B SEmb kg, H
T ST = 2 Hh ] G Ak L AR TR
AR, T Fr BT SE HAT, i
5 7 ##]% Ascending Technologies 2y ] i %%
Wik o AT MEFE N A% 00T 5T 1) 3= 2101 5T
A . *http://www.asctec.de/sponsorship
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2.1 KATHEHIEA R

DU 3 AT LS A2 HH 584 RR (1) I
P A8 SOME BN 22 2581 JR2 i 1 DY 1 MR g
WA, HIREEH (roll) , AR5 (pitch),
Pl (yaw) , g (Fi) , W i 7= A 1
J1H (D) 3. A T S AR
G R ImATER, DUEE CAITPLES A
FR) X0 e (2-4) A 8 R 3 INF A 7 1) e
e bk R (1-3) v B A U
) g o B IR A AR I A T 1 3))
NI ERR, HERAET I h:
Fio=F1+Fo+Fs+Fy, oA AL 3 0 1% &L &
HEANHENZRTFEAZE, B, T =T
17T 3= T 2T 4=0

N TSR ECR) s, YA i

P A ARSI [R], T R I e DY A i
Fr AN TGN (B> S AT 7. Y

Jig 3 RATHLE NI/ Ja s 22/ AR
2y PR DU AN I P FR) 22 2334 i S B
i fitis sl al DUERL 80— it 7 () I F
FHEIRAN T3 55 i P R R AORS B 5
735 AR B 3R SEHLAE ] 5E
AT R R AU, o B 1) s B AT Al R
/N I P R T A AT I e v
HURSFF G TH I IF = A W0R A LU R &
1. JETr s sh R .

2.2 SERPRM T B E AT

AL E R AT HLAE ANAE = 4R 2% 25 )
(K5 8 L PSR WSS Tk
TMSHEBRR, M E L Nz
7 EAN AT REIE R T RS B — B 1
Wh3RAT, 1EWAH GPSTE S HITEL T, HEM
AT B s s il vt 5 IR A, 3K
IR ATty S A B/ O i

3: itk THUDUE 3 ©AT 38 A i NIARERY
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VL ELH ASKAL v 3 £ 32 3l (ego-motion) ,
T R /N B SO 6 B (BRI B
B BrHE BR G EE, DUSZELEERE, #h
AR 3 RATEE

4 WoRH ALK CityFlyer
PUJE 3 RATHLER RGBS E
Asctec Pelican 72 DY e 3 & AT 4%k 24,
%% Hokuyo ZRHIHBOEIMIEE(, FFRIH
—ANNPIREE 53 B A0 G ) b if DASR
B ff 00) e FE AR R

—

22.1 BREH

CityFlyer P4 Jig 3 KATHLAs AR R &5 1)
KSR, ‘& TR, LT E
LA E 372 331X (autopilot board) k) pl.
T A = T3 5 B s Rl I B AT
B A S TAT RS A . LT
BlLade FH 1) & 1.6G % 2% ] 3 K (Atom) HL AR
THEHL, AR 3 B T 50 L FE R

TS, BEAL, PUBRRI P B .
71 300 25 B A3 FH 5 S ARM 7 AL 1l 38 4L R

PR DA B AT (AIMU)
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] 4. CityFlyer PUBEH CATHLEE AR T4, BUEA
Hokuyo 80t T EF S 1A 5 [ 61 BB 2

IR AR A [ R AT a2 OF T2l
RSP, ABURE A 42 0 R0 i T T2 8 4%
B o EAZHL TR R 2 UE BN E SR
S, LRSI RAT LA N7/ i 4%
A E T RATE S LB RN E 3
Y ASCIE T FR R TR AR e, M AR
St FHATLZ8 SR LG S 0 TH R 26 S B 45
ATV RS R AN T B & JE L
e N #:1E £ 4 (ROS——Robot Operating
System) f TR FE P o IX S HAERE P40 K
A 7E ROS & il
http://www.ros.org/wiki/ccny-ros-pkg
RPN IR YN STRaR S Al

2.2.2 RFA

Bk SR IMU) $240E TR 5
fa BRHA S Wi (RPY), Fix-y-
Z B2 IR E,  AHIX Se i i e 75
RK, WAL R IR 298942,
fil 75 38 o 0O I R X (laser scanner)
PAFHIM F=AE B, RAGTE AT HLES
Nizghkas. woe, WMAFMHEN
BT I 2 1 58 R AR 3 A
PR AL R F AR ek, SO
PR A 2 19 B 52 Bl x-y -1 (6
M) o W, BTAlis OB UL RS
(scan matcher) , &b — 741 (1) BOGFH
e, R B RAT LA IO (X,
y) FUwAT A . Bbah, 1 R B RO
FE it (laser altimeter) -t a] LA A 30O 0 #E
TLA, R AR A o S A
() o XL HE 22 0 o ] 5 BRI 1 o U
W 7% (a-Filter) LM 2, i RR 2
JEVL AR S HL
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GROUMD STATIOM

Wisualization

Joystick
Controllar

Wi-Fi

COMBOARD CPLU

Laser Scanm
—
Scanner Projector =S —

+ 4

Lamer Sean o]

ki [ [ - :
L tlrlﬂtﬂl' ﬂ'l': er SLAM Lu:allzatlcrn rMapping
afi-Filter af-Filter Flanner | | leloop

+ B + -

Control Interface

Odometry Interface —
—= Flyer Interface
' Fy
SERIAL
L : . wy w

High Lawel Contraller |
Kalman Filter ——— | = State
rAachino

IRALE Phch | L5 Thaiier Mctnrs
Lsr LE"-.I"'E'| \:":l-“[":l-“E""
' AUTOPILOT

K 5:CityFlyer PUJE 3 ®ATHLAS AR R S5

I
[

lasersl—

bas;b.ﬂ-_ﬂ._ -

/ ortho Lo - =
wor!dh../. h N
6. WOtHMBEE LB, TSROt R (), HABGE -y Pl (Zxt) BOCF

IAAFR F(Laser), HLas NIEAA bR (base), [l e [P HH S AL bR & (world), B A HE% AL bR 2 (ortho) .
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AR B TRz 0 5 MR 2K 2 I8
aw, BB B, AL E () L (v M
N (ax) (R 9% ZR HTBL R AR Gep A A 5K
o, WAL XL, Vi O I 4
INCRCRFRE SRR CHINRI = 1

SR KRR ([ T sk B A
dt?

Xk +1= Xk + Vx.dt +ax.

Vk +1=Vk + ax. dt
Xek+1=A- Xk + B -Uk

Xk +1 1 dt| x« dt’
Vi B 0 1]|v T2 [ax]
k+1 k dt

ALY
Zk = H - X«

1
H =L:|:>Zk=)(k

iz Hl B8 Fr s (b e < IR =2 JE A
2, BATATDASRRGE ) AT HLas Nigs)
WA VHE, BHEx-y-zJ7 0 AL E, M
JERATLA o

2.2.3 P EFEH

fEpbEE b, AT AL B T
HAT H R B IPL-DIs il ge, SZILT
BT WOCH R UTEC G A AT AL E
CHnE9FT ) o FRATH R R 2 83 25 Hn
HH 1183 A V(B AR A% GEPID 2 1l 8 K
(7 B SR T ARAF I A, BRI sE T
EERE, A0 TR B0 R 2 DY
JiE ML AN AT IR0 &R AT 0 52 R
o EI1LE 7R DY JiE RALAS A s 5 e 1l
KBk H)0.2K

A XL
BIE: Z =
VxL
af-Filter
XL Y Z,
Vi Vil Va
ace, vy v h 4
» X’
acc, —>
—»| Positionand |—=p MU
IMU | . velocity —
iy observer —_—
@, -
b v
yaw
Scan-Matcher Scan-Matcher
7 AL T IR s D) SR A 3 A PERAIN oy D)

A LA IR (TR 4o
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1 P
K =P

k+1 k+1|_|l5 H k+1 I:Hk+1 I:)k+1|k

H +R]

k+1

Ny
o
c

KI8: RI/REIEBRENE, KIER/RBIERE, PREVMTZERERE, ABZRGMAHE, HZE

AR, Q, R S A i 70 75 7 A1 1) 7 ZE R B o

t
U(t)zKp-e(t)—l—Ki-J.e(t)+Kd-$ PID
[0}
t
u(t) = Kp - e(t) + Ki .je(t) + Ka - [—V(D)] Pl — D
(0}
Pitch/Roll
waypoint &0 Command BWM
+ HL X/Y + LL
—>©—> Controller —PQ'P attitude | Motors 1, Quadrotor |
_A T Controller
Current IMU |
Pitch/Roll
Laser <
Current x/y position Scan-matcher

K9 HAT EHHE B P1-D #4%
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position [m]

10

05

0.0

X [m]

1.0
05
0.0

y[m]

-0.5

=1 K

z[m]

yaw [rad]

LI 9 30 I N
Ll L 1 |

|

LN AL

i

B0 100 12IU 140
time [s]

5
o

K| 10:

DT 3 AT LA AL BRI SR A 2R, AU RIUE 2 (o, Bt gekon sk
br ©ATHLIE

W z (est)
N L ; A 7 Wz (cmd) )
S AN > L X (est) 0.3
Wy (est)
WX,y (emd)

t t t t t t
-0.2 =01 0.0 0.1 0.2 0.3

time [s] XIm]

B 11 DU WATHLas A8 R eI I Se IR 45 2R, e ISR 0 3R m e i, A B 2k
BRI ATHLES NAE xoy ~FITSEBRBL CRAT 4081, € R TedE R A £ 0.2 K.
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l. G l. L}

'-L\

Bl 12: JuBRIEER. Aol HP e e B e 7 AT H M R kAT
IR TR L ER B AT P RV RRINU, G R A A

2. 2. 4 HZHK

VUi 3R AT AL N R BRI AT 2 Ky
=P T, WIREOCHER R Y
MBI, BEASMIRS I 23 S o FH A PRAE A
YRR B R B 30 R R 5k DL RATHLZR A
(P BE 242 4 o P 1) L oy FH X3 (P12
XD o X, RATHLER A AT LA A
H AN — A K, H Dijkstrafi ik 8 =
PR DX ol el B et L DA O B 4 55 31 H
Mo BB ER A RS R IR
Iy R H L BN, R A I Bl ]
CLBETFBERS) o 2 — 20 J U IR B =

B RINAEL R B RS,y
HEBR T [X, y, yaw]o WA
B LB E AU R TR AR AR /N T
2015, FeVFPUBER KATHLEs NI Tr €47 JF
(7 I R R O AT A1 o 2R P A i TR
e o, mT A A AN i
[ FUTE e LA s )6 AT 28 51 18 48 Al T A 17
0 KAT e RATHLES AAS WS 2 A A o
IR ATAT Bl 28 B A LBt I F08 L
L

2. ST YEIR AR
3 RO R E AT T NE 7

B 13: DUl (AT s R R (L) BEaRAE
ZIEAR PN R TN I R RN <GS T T

B, EERPLAE AT IE G AR K
AR IR O B e AL, IR, B
BV UE G I H s A5 BT A &
ML, e, B E AL
82 AN J5 8 B bk ok . FATT A
FH 48 45 306 I PR ASORN 55 0N 45 74 4k
IRESHR A 1) B 2805 (rectilinear) B
RS T W IR B E AR B A
=YK DR, FdA e T Multi-
Volume Occupancy Grid (MVOG) Ji
/25 [Dryal0,Dryall,Morr10, Morrll]’ ﬂ u*ﬁb%/(
0t U2 B8O B K b s 4 DL 3 45
B IR E s &5 4 Ak R — > 4 b
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& 14 a) PYjied ©Ar st AEAN R m BB R Aot R =4S = & b) MVOG

ANTA] e BE BB S R s . Wi 14 F
N, MVOG J7 i r i A R 2D 1
WAE, WP EREA T = 4e i B T
AT, IR DY e 3R AT SR RN U4
il R g Bl FATHIEE Youtube k%
ke T DY B3 KAT 2845 % A B
H AT A g R R
*http://youtu.be/8TXxnGXIEjg

IR, AETR TR RN, HEBGY
FRMB s AN AT, SR = 24 1] PR e 82 Rl %
B0 ARP A, Hlas A n] DAL —ZE ]
EH R ROR BRI NGE S 1

= e AR SEA ORI Hlas A
A LUHH0E m = B 8y BeP k& s = 4
Wl RSN s 5 RE ) 2
SRAK K o fARRIX S ) )
RAETRUR L7 A) vt AL i T 7E
LTSN & B2 IS AT I3 T R IT
FLI) e ALk . B) 255 R BT Y RGB-
Dt s L B =Yt i =18, Bt
R AL PR HURTL &8 N ZE A T 5L . C©) Bt
REE Gk ACTER Al S PVALN USSR 0y
A HI . D) Bk ok v A 5 G
BRIt B2 A e it P 1

h

m

i

‘__.i

a) 7

\ Hyperbolic

] 152 a) FAHHL AT AL AR BE R G e e /e P DY e LA A L /S B s R AT B 2R
MEIZs b) — Ak (P) AT E P AME (py A py) s FLRE AR s AL T RA R % ot g [
ISR 2 L

b)
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24BN ETTALAERE R S

VU 22 45 008 300 it o 14 Rl 15 45 e st
SR R RS 0 (RS, 5 B B A
B HARIERE, b2 AR AL 2
B G ORT B RN FREE L A H bRiR
B BRI ST S I EE T B, A
VT Tl S A (1 BATL 4 7 7 T AR
T FR G0 LA SR R PRV JEE P A R AN B 5 e
BRG] L2 R 1 DU g
FOKATEE L (UL 15) DAFREFE L 360
B A MO F RO 5 F AR R B

PR A 7 LS AR L E R ST K vt i
Bl 16 Proas. el @y, -
AR RE AR S BT A AN IERLAH
WU RGN T DA 00 ph T A T e —
A B AN A=A TR N (U AT TSR G T TR v
MUARBIL 222+~ B i ) AT, el
5 BRI BB i A, Bkt
M R R E AL N e AT
N ASBE I A AT IE AL )R AT AAE S

MARBL LB S, 0 lhe T N AR3E,

LS AR i AL T LA AR o g RO PR
2 ko wE 15(b) Pros, LA BT

R T A SR B AP ER s TFBES R e
[ F4 AT IR RRBAR BN R . %R GEE
R, BAANT, HA YA (single
view point) [FPE, HETE KK-F 360 B+
HMEH 150 FEM —4ERY, TR R Bk
LRI AR S B

B 17 v (1 152 2 P B A A LRI Jit
s g, AR R EITHZ
i Fe A% A 45 IE (look-up table) ¥4 5t ¢
A ST <K O g o] 7
BN IR o BATTRA T P b5 VA PR
R (0 A8 DX 3 5 3 () D PR AR X Rz g DL
Moo — P ALgEf X BeULie ik, RIS
R € RN EB T DT B 2R IL G
sl ATRUTARSERNAR K Sy Bl RRAE
VERC 5%, RIHEZR BAT LU/ g b A ARy
PERJULEC R, BRI AR o B AL 4
JINEST AR BE R SRR LR B P XL
BEIfl I R TR R R RS o AR =425 A) H bR
BB R P E R A DLRC R =)L
IRAR, AT BLTH S H AR 2UAHHL A
PR, MR AR RN B A

A ¥a

1()

1(b)

Ny
-

, &N

Kl16: a) HARNLA T LA R ARG (1) SUITIR I & s, (2) AUlhBim

(3) ALAHL (4) EBUIRIG b)BAUIAEE: — Mk aEk, —PNREOEK, —PHEANE RS

FIRLEFHL ) AIMLAISR BT S, — DR Lo 2E AL T AR 5, JF H.
FIfE— S L B H 2 b ARIIX— 4T LAV S AR

2012 3

http://www.cast-usa.net 69



Distorted image

baseline

|
From spherical mirrors Rig

3D Point

®bottom mirror

BL7: SEARALSEAS BRI 1D @l @ AT IERNE, IR EG I B e 45t
POU MG, 20 WA BUE H A PR R AT K XIS 7] — A0 I B UG E R, 3) AR — A
JUfRT R 28 (L, 101 HA Orop, Oortom) T H H AR K EUARHLAK BH 25

3HHFL T W)

A ARRBIF TS [ AU R (1) 5%
SR ) LR BT

1) CATEE R . e R AT L
wAE A RANAHE RES %) M
AR (R R M2 AR AR
Pe. SRS TIE RS . X R E)
T35, BEMRRON LK I AT R Z AR A
I, UBC B AR B AL AT R AT
BT ARAF AR W A o A PRI — S ) R
QBT SAE TP B BERE A2 R AT 2%
L3, JCRATRERPUT- AN A 38 Y. fE 7 1Y)
RIS, A LA A REDS
FESL TR T LB A R A /AT

2) SERT R R . b T AU TR,
PR T SR AT a8 L RE 2R/ N R 1
AR TSN, FOR SRS (1
RE I AME RSK I AL BEfE Ty 52 220, H T
] s 3083 R /N 2R R B R LA 4
FRROCT B BRI ANGE
IR BANRCR o R OHE IR L1 B
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BT RAE T Bev T Y = s (R 2% (RGB-D)
ey, FANMLETT AR RS, W
RO, IFTTE 2 A SR
B EEAR,

A BEIMIAE. (E&1GPSIHE 1
THOLT, #EEEHT B B2 A S
P B T IR ) R XA ) B — MR
SR T S R MR DL BC e AR SRAG v
[ iz 5l (ego-motion) . 4R1f, A HIA
WP HUEEA B (RIS 5 IR L
P ESEH . AEPRIX — B ) ) A T T
FACUN UM A) R T iR UL L)
Mt RREHEREA T B B iEsh. ek IR
b, A AR I AT T A
BRI EE R IE . 5 R IEA L, P
THRIA Gt T LB P R AE . e SRALAS
NIV Bl T B A Ak
Jg . e HERANSAC U7 i, AT LA &
BREARARF IR A% (R AR5, B s SR ORI
i 2 & AN ENE S Bigdr. B)
M ELHURATHLERA 2 R K, BRSO T
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Uitds (optical flow) ATzl s i I F4E
S| [T

4) I EAR A R, T e 3R AT LA
N ORI SEIL T 2 N A0 A e AR ) g
=Y D RE . AR, LRI A R N
H, HARRE BT, SR = 4k
L (A S5 A 1 o AR R, WLgs AT
DAYE 4B b AR KR g )
JERSEIAA . 1T = 2 A R SE A TR
Sl s AT U0 s = B B B
RN = e ], LA BRI T S
B EHE I ELSRHCR E . il — ¢
BB A S AE T LUR LT s A) W
TR AT AENLE T N & L SERis T
(15T BHRUS L H A 5. B) 4746
) R RGB-DA% 2 2% T2 41t 1y B 45 FH — 4
B, BETHRFIE SR IR 8 NS T
. C) vl s s M A 45 # LAk ST
AR, b e & . D) dvk P
B RS R R 2 AN SR A b P i

5) Z AL . AN ER AT HL
s NI Dy ReFIA 2T B e A I, 2L
[ AR A A A o] DU 0 A Rt 56 i 2 A= AT
% (Blhn, RIGHEFEER) . R, ZAH|
AR FUAE SR, o 20AE B LT T
AARH: A)BIFST 2 BT R4 0 R AR R 45
P IRV 25 5 BRI DI 5 M T
S oL, AEREE . AR, B)
WFFEHLARE N 2 18] FTE £ VP ORI AL
AU, DA ERAS 2l 100 264 1 322 300 4 F 45
Yo C) AN E SIHLE], 12 FH I 712 4
(temporal logic) Sk I #AE N 5% 2 AN HlL s
N AT i BRI 2. D) W57 55 = 4 e
FRERGL A ATHIE A SR
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4. G5iE

ASCRFE A A E B AR R B A
Jig 3 RAT LA NAEZ Bbs M) 23R 50 R 1Y
TSI b TP E IR SR 5L P ¥ e R B
IR [VIRECERTIINGE S T 7 QU S-S
J7 T RO AR R R BOR B REE 3 —
MIRESI KIAER], R 2 A a
PR G AL S Bty SKIN RBOAR g2 AL
TH.,
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TR R, iy PR PR ZH 20
A IR CE A SR T8 KBk o

TEHLIRNA R — HAEE R A
WAF N A 2. 1970 4R,

TFEHENEHNE
EiBiT1.85K.

http://www.cast-usa.net 75



IBM B85 i3 48T « #14% (Edgar Codd)
KW T RARBIBARE, BT AR DT
AN R ) R

BT, B R R A LUK 2
Gt E, BREA, RFMEEEZ R

AT B AR, AR SR R A

FBHELR VO R B 5 B AT 4t
JUARPEAG MAZPEsm AL AL MR AT AR
PR R FEE 73 ST TR B, B
IR R T “PIgehl” AL, Fere A
FEF HRIPUE B A .

M R S 45 H R 1 5C R K I
) “Bee e, EENRILIL RSN
e TSR, ORI T A1 2K T
FUIHET ™, 51K T —3 AR i .
FHEE AR R 3RAT 1981 AF 1 R 4L

Beie, KRB RERRUE B AR
GRS — H T T e

XEAF B ARG ALETT, A
MERIE RS 30 = PgOok, KK
e TRk . (HIXLE RARSE, #B
SRR E AR A5 IR L AR B S5
“EEA” HEARY

P “ieEARS” , Ak
HLAEReRIn B R S, Bdlafe
PR, MRS nReiidss, Sl
FERXLE RGN AT R EER, DU T
=y, AT

EAMEZE 90 AEAR,  HRHE B LR
U Sy AT R B AR Y,
HORITAH AT« 186 5 (Peter Drucker) ¥ &

2012 3

L 240k, AT RS Eik
DB HE, AR AL AR

EFE AL K5 B R G R
BEAMEREEE, i SIS 2
S MEEEBIFIRL ARSI R AL ?
RANESR, BEEE RS ARG L, A&
PRHORBGEE Y] o APk ARSI D K
AR E 2%, Wi MEAL. se il
IEN, A5 BT S HERf . R IE
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MFTH PN RE. BE 2 A FIZER
SRS R o 0 IEAN [ R DG

* our systems are great at producing data but not at
producing information. In our daily life, we deal with huge
amount of data and information. Data and information is
not knowledge until we know how to dig the value out of it.
Forbes, 24 August 1998
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(R B Rk 58 A A, S T e P A
YAz BT an oIl 5t B, i ks
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S BRI AR LA SR
fegiky, Bl Lo ik

SR B S TR AR AR B e, g4
PR S i, X R, BUECR Dy Hr Ak
B ARG AL R R HR R T B s 1 s
PIRFORIVE R, BRSSO EIS. &
MRS . IXME R, BT RIS K,
TR vt P U PN T

ME R Bl 2R gk B i e, AR
A2 90 A A K S

BRI R L. BURAE R, RIA,
ALAZ A St N 1 SO0 SRR Bl A
R AR SS R R HETEAIVRAY 2l
AL A Kt o QAR A R 46 |
INPECY 7S Sty b QI D NG A S Rt [
R BRI, IE 2 i 2
e 1) B KPR dl 2 — o B & % 2
IR e BT UL ORI A SR A
(AT CRIEUANE S R

P T R e B ) R O R B T o

—— 270 fHE (1918-2010) , L [E L 2AK,

1977 48

SiEER €/ RENE NI TR IV VI k- €I Pk
BRI 5EE, S8, Fk
BRERG O E R, e R5Em T8
REP BT Al, DA G BT v S5 R RE 1R
B A SATIR =B

EEART IS BN 21 M )5,
ARSI B AR ] A v 55 R BE I

PONEESE R ER T KD AE e AL

8 WiiBJE A Graphic is the visual means of resolving
logical problems. Graphics and graphic information
processing P.16, Jacques Bertins. 1977
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AR M4 (Data Visualization)
G AR LU . B, MR, shimsk
OS5 ok E R 7 2R B K
NG B 2 TR O RN R A, DL
FEUF MR L A BSOS R

sl A2 ARG T 22 K L 4

A

e AT LB Btk 2d gl . 1855
T, SEERIMR D T R T v BRI
g, X FILIET: 50 27N, REB
o WP AW o W T % /K (Florence
Nightingale) & %[5 (] — 44 ik g £,
T HBRA G B R, WAEEET
e AT S G, RILE T RS
PAEZAEES FEAT NS, KRB H
TRMEET AN, TR R M R ST

1854 4F 4 H %2 18554F 3 H, JelH A+ FefaeT i Al

Jdune duly

August

Apr 1BE4 Sept

Ot
March

M owv

February

Jan 1855

PR & A PET- AL 30 I B IR RS, A
M ORI AE, AL AR AR 4L
TERNE thate T LATIB . e i By 2R A

B SkE: SAS A
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SURBIK T — AR, A EERTE I S
TSR AN CHRCHAETS T PR
PRI T NSRS HE, 5N A BOR
S T g A 2 AR R S, e L e
il T 9 | BURF HY 5 S B B B R R E

BT RS IR G R IR B 2 B,
W BTG, &S R “RIX K]
(Polar area diagram) , thJ&Zil2% 50 Al
FH B K S s B 347 1 R &R

— R T BB BT —
ANHIEE . BT R RBIDIRR, 785 IERH T
ol T AL AR, R R A LU
e ERATRRA AN U H 5 B 2

5 Kl

LNV QU TN 1] b G S =8 RIS P
NI R 2240, A 40% 2 ot [ .
X, NG R GR A BRI
BB, MRS, FERRRIERE
G E I EM . PREE. R

EHRE AR AT AR EIE A
R TR IDYE, IEHTIE R Yk
PETEIE AU o NTR S LBV SE Fe ek
RBAEISERS Bt BB NS B
IARZRAE T, Weal B g
Z TRV R % AR AR A o

BT A 70 EA, BT EAL
BORMGE, SEEAT i W s s

1 2 3 4 5 6 7 8 9 10 11
X1 100 80 130 90 110 140 60 40 120 70 50
Y1l 804 695 758 881 833 996 7.24 4.26 10.84 4.82 5.68
B 2 K

1 2 3 4 ) 6 7 8 9 10 11
X2 100 80 130 90 110 140 60 40 120 70 50
Y2 914 814 8.74 8.77 9.26 810 6.13 3.10 9.13 7.26 4.74
=

1 2 3 4 5 6 7 8 9 10 11
X3 100 80 130 90 110 140 60 40 120 70 50
Y3 746 6.77 1274 7.11 7.81 884 6.08 539 815 6.42 573
S VUZH Al

1 2 3 4 5 6 7 8 9 10 11
X4 80 80 80 80 80 80 80 190 80 80 80
Y4 658 576 7.71 884 847 7.04 525 1250 556 791 6.89
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A B T XA E K ). B K2 X1. X2. X3 Fl X4 [FIFI{EEReE T
B 48 11 2 2082 98 BV - 22 W R (FJ. 9, HyzE%T 10
Anscombe) it 2 H A ) sGIR A . 1973 4,

N N {1 {35 e
WRA I (AR . 1) MMMt
R T ARG v oE 2 AN i AR A A TR e

M, Ak A HEARAFF S LR y=3+0.5x
KK FPLA KR, A A2 U

FEFF I SE LT RIEEG FENI G . Bl Ih7
TR PTG, PIGEE— s 8 1
RN TN i, 7

FEIX R SCE R, 2 RO R 4R
“CLITRHRIUEZ ", XM, Al
s, EWE IR A B I,
TSR E 2, Ak, BB R
S fipR R 3E B ) LS Ol B AT K

4 HHFE G, XY ZHPRER
ASIE AR, A0 B i w2y, W]
LA BEAL™ A2 1) T3 o

(LA PR A e A
K2R, WA, BRrgm, %
P R T RAD:

(5. XAFLI < E T AR A R RO T v RETAHBIIE 2R
227 4 AN IR L5
B‘Ji&% (X’ Y) o 12 + O / 12 //
Ty A BN 1 eeenr
S - R .
i, AR L K2 AE 5 ’% e o~ ° ’& ;/
B 11 20, BB Rl '
H:H /f;j(/i‘\jiim: T T T T T T T C\) T T T T T T
4 6 8 10 12 14 16 18 4 6 8 10 12 14 16 18
X1=X2=X3 X %
X4 Mfi, —A25h, 4 T .
N ste 12 ) 12 e
HHET 8 o /__/ ol /_/
Y1#Y27#Y3#Y4 $a e ’ S g//
AL D (T 67 C/@Ja 61 /
WREIHT L 0
ﬁ:’ ?E?’%?&?UU‘Féﬁ : T T T T T T T T T T T T T T
4 6 8 10 12 14 16 18 4 6 8 10 12 14 16 18
X3 X4

® L Jf ¢ A : A computer should make both
calculations and graphs. Both sorts of output should be
studied; each will contribute to understanding. "Graphs in
Statistical Analysis, F.J. Anscombe, 1973
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4 HAHE =, DU — A H
RS AT A A G 22 A g ek e] A

45k

9 ABRAAAE A, (H2ARA
SRR

S = B ER o 5 B 2R PR [R] ) A
o, (B E R, CaH
=R (13.0, 12.74);

55 DU 2 B0H ) S 1 L A, HLZ BT L
FURF S 2o ERNE I 0 A, 2R I
55 8 X (19.0, 12.50) ik T
CONIEINER R

1983 4F, HR&E K BUAF#HR 15
e« B4 R4S (Edward Tufte) i 1 208 vl 1
WIXT VAR BN . 5 R R G AIE
TNEH “BIE” ik “8dn” F o« EAR”
PR, R TRl g sk S b B I B B
T, IS THENLR R L Ge v i ok
W ar, RS CERE B AL R
(The Visual Display of Quantitative
Information) — 5. XA 5K B A AN
CEAE TR AR T TR I I A

A AR, AT Bathdr. B4
BERF#E 8 T A 2ISIRZ AT 1 R
ABIERF AR P R A iR R
AT o JLFBITAT K R A A A X
WA, BRI, 8RR RJR L
2R N S el PP QP =
T EAA

48 084 H I KRR
B TAOKHIRMLASh, 34
i “BOAY" ERRIEEAN R
TR, TSR, ULREIRT (L

2012 3

W B ) (Visual Explanations) .  3E Tl
(KEHE Y (Beautiful Evidence) %% JL A &
RINEAE, RAMEHADT, W T AN
(135800 A N RS T s T A Ak 4
ARSI, 2010 4E 3 H, BED
MM EAT, AT A RS R i), SRkt
B “E T AL BRI R U
AT BOE I -

S8 R RS SR T AL ) K B
TR Ay

“NF L EL I FHI A
EFRENT vt WIR TR AEE L 19
JELEN G ALANE, AFLEAE LA 1%

i7L 2 10

N 21 WAl fa, R AR
MATE N TR E e En . BRARE . HEE
By TH. XM, Rl T 8k T
WENTTSHITE R, Ho aagig 2, B
ERITA RGN 2% AT Wik
FR k. BHTEL DR UK R A5
FLEIER, kB LU R 55 SR A
4t (dashboard) « 1431 (scorecard) , %
PIAZ B = 4i bl . AR, shimit;
REFZEFINE AL AL R 575,
W2 UKV AT L AR = IR AR T AR <3
TR, CBEY TSk, S MR )

el v AT S5 (0 i 3 2E 1 55
BEE, e LINE. IR B R
AREAT RBOALTE Bl 5 e R R0 RS AR,
i HAESEREL,  n— U s @bs i R,

0 BB E 3k There is no such thing as
information overload, just bad design. If something is
cluttered and/or confusing, fix your design. Edward Tufte
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RIWALBERILE . B RH, S AEH
N BN RRRA AR BN R

2010 = 2 H, BEIEA THITBUN
PR . (R R ) 37 BIXHx
BB P T AT T aRaE, e
FHEGAR /T I EOR, IUE T 38 AR EK .
I DA 2k 45 TR R 40 2 BH 25 TS 0K
Ny LEIENL, ATSR S, IR
SRR, ESRNEY), REHRT £
DR, BEINRLEE, SIS (R
KA, —HTHR.

AL TR A R by, DLKRH2AS FE 10 558
AR IHCS ] . AXEF H, 1940 4ELA
A, LR SR A S Ry, (T
IR 2 5, XA TesE i #F
BT RE. EREFER, EE AR L
TEERAE, O B S, FIRE A
A, 1970 AELARET, HAEE AR
Hiplgeprgdz, H 1970 4E)5, EEAJL
TR T AT e,

VRSB X AT, Bl nl MEAL I
RV TIAZ N 2010 4F, A E

B8 B I 2010 4E AT BT 44 B

Where the money comes from:

Individual income taxes $1.1 trillion

Corporate income taxes $297 billion

Social Security and
other payroll taxes $934 billion

Excise taxes $74 billion

Estate and gift taxes $25 billiion $1.27

trillion

Customs duties $27 billion

Other $87 billion

Where the money goes:

Total
Spending

Defense $895 billion

Other discretionary $520 billion

DISCRETIONARY

Social Security $730 billion

Medicare $491 billion

MANDATORY

Medicaid $297 billion

Troubled Asset Relief $11 billion
Jobs initiatives $25 billion

Other $612 billion

Q
=
T
m
Eel

Interest on debt $251 billion

Potential disaster costs $3 billion

RISkt (CHemgfiiipaR) . 201042 10"

TN 10 H, o NURSIEIRHER 2
At PR S, 2011 4F 10 H, AEAE
Wt (Forbes) % —FH 2 4k - 10 i DURAZ 1)
PAFE U T — ST IR . X e —

! Taking apart the federal budget, Data Source: White
House Office of Management and Budget; GRAPHIC:
Wilson Andrews, Jacqueline Kazil, Laura Stanton, Karen
Yourish - The Washington Post, Febl, 2010
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Jif 4255 2% 5 Y5 B 22 (Hal Varian) gt — HL{F
ZMgERIE, TN E, B
WA Hnklr . o —h,
IS Hd T AL TRRIT, X A A B 75
Aoy b OB 2R, LR
RRMERK T — 5, ¥EFRATREL
P EAR I AT
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BV TURKI MR

Nobel Laureates
By Country and Prize

Uinitad States Wio 120 1950 1940 14950 1960 1970
S L 3 L] # L L2 - I
CHzM L LN ]
HED - [ I - SRl F E M ERSRNE FEFRRRE F FSSE BEIARSRRIRNYE B B &
ECOM Lo L.}
ur [ ] -e - ] ] -
PEACE ] L ] ] L] L A1 L) * @ LN L L » L

United Kingdam
S an @ ¥ - NN ] [N L ]
CHEM L ] L] L 2
MELD L L] L]
ECOM
LT L]
DE AT [ ] » a - [ ] [ ] [ 1

Gﬂl‘l‘l‘lll‘l" il Wmtﬁnrmmﬂ
PHYS W L -e ® - . L ] - L L - w L
CHEH S8 & & - 88 XN - .. ] . » - - ]
HMED @ L I N » »
£LDON L
ur ] XN ] - ] - ]
PEACE - L] L

France
S L] L] L ] L ] L ] L] [ ] L] ]
THEM » L L] L ] L]
HEL - ] - - -

ECOM L ]

LT . » L L] L

DEACE @ L ] - -
Sweden

Y S - L] L ] L

CHEM - . 8 - [ ]

MED L ] L] @ L] L

ECON L

LT

DE AT ] [ ] [ ] '] ]
Switzarkand

PHYS L ] »

CHEM » L L] L

HED [ J L L ] - L ]

£l

uT ]

PEACE B
Russia Jimcl. WSSH)

Y L] L ] 1 ] . 8

CHEM L ]

MED -

ECON -

LT L L L L L

PEACE [ ] " "
Japan

Y S L] L]

CHD™ - L ] [ ]

MED

ECON

LT L] L ]

el L]
China

oS L ]

CHEM

HED

ECOM

uT ]

DEACE L

1901 1910 1920 1930 T840 1950 60 1970 1980 1990 2000 2010

SOLRCE: MOBELPROE ORG Fﬂ

Lauresies are shown m B ooantry thet hosted thar research at tee bme of 2eard m legS_fﬂrbescomﬁ]Dnbru ner

Last gl gl on Oetaber 4, 2071
v RN EE, ARG, Bl Dy sl B I DA I S 3R . X ki, 2009
T, ARV, ChorE EEE, HE A SR R AEEN, BT E ., R
WA EEREP 314N HAEE Y, 10247 (32%) EAEFEAR 2 AR, XH AP HE 15
S MERE 124, HEEF 104, KE6 A BE 64 mEER 65 HikEH, HA 11 4H
HEAEHESN s HARIISR R, WA RAE A+ HZER .
Bkl CREARITY . 20114F 10 7] 5 H*?

12 American Leadership in Science, Measured in Nobel
Prizes (Infographic), Jon Bruner, Forbes, Oct 5th, 2010
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Bl T ML R “ S AR
PR IIHES) T 1 55 B RER R AR . T AT
SORMBHRFACH M B, JF 204y
B, TS B T AN
PR RN LA, iR M K ARE
W s tE . NE R DR B

I B IRFRBOMN R E R E] “Edfs T Ptk ”

(P A B 5 3. 2004 4, BRFBBUM AL E -+
Sz ot 9 ARV AR B EE B S RV A o V7 e LY
(National  Visualization and Analytics
Center) , % [ JHESN % IUE A AL BUN T
(ISR S AR ) A 55 4 23 B A R 8 FH

IRAEECAR P B, A 55 RER
WBEIE R T — A INEH#E A b 2598
P JE7R S BE IR . B RO 2N AT

MG R B, S B E 2 5 E
g, ZUEEREE, AR
i 2, FUFTICH A TR AR, i %
YEnr J 1k (Cube) « BEATIRHL > #7, mlit
BT, DL A S,
RAZIR M &5 KA R I L IS, T
J ORISR, R A T DO i K
AR L s NI 3

7 55 R RERYIZ DY AL, BBl
RS, ke g, —4
LF TSR RE 7, RN AR 8 i
12, W IADRTE, B AMEES
SN (B

ISR, 2t B
AR R, B4R, e AR

SCEEMTR 55 8 REVRAR

W R T

r
Im%uhﬁﬁ

R HE B

HERRENXARTRES

Hirsr iR

2012 3

. ——
| oA R NI
L 4

L4

"
\, EAMWRIE

Y RLACKR AR
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W&, A TEESIREZ . ERSA
WHES, AT AN SRR R
FEAE NI “RRERI” I EHEAZ IR,
WARR B, TRATIL, Rext ARt
(IR Je 7 PR R R S o

KRB TES, Rt R
(RrsE4re DLUAIUFT RN A A8 i IR 1 55 R e
ToBEEIX A A f A B H 5840 R 25 o

2012 3

((=-uiily

W MR TRER. FRERELR,
e R B TR A BRI o el Bz,
TRIFERHPILZE 8 o2 LN o IR il Ja Heall
TR LR YRR
¥, BUEALSEE — B 2w Bodls oo i AT
ERSER R, WAEA . . BILGUBUR
AT TEER 10 48, M PV Ry 5Y, HHAE
A 2P RE R TR, th W BOM
givk LAk, HArh (Rrafmam)y o (114
B © SCH S5 E PN 2 AR Y R
T FA CRMWE: IEAESDRNERE -

) o
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RIREF &R T HEAR
pup ik b LT e NS = S PN A e | T A ap A

ARz e

£ [H B4R (nteractiveBrokers LLC, Greenwich, CT, USA 06830)

WE

ARG il AT o R (B2 5 )
b =Tt RIS X VA =2 Pt
AN S il BT, R ddt v
R A 2

B3]t e SR WS B W =

IEWHFEALGATL a4 b, [RISE R
ZRAT R AP AR a1 OCHE, ATl
(PR S S8 e ANGI A o ] < il 0 )
(VNN DR BN ot Rl R T TY L NP 73
Li3gy 5 1) s J K. AR Bt i
FETT S8 Z Ty [N, A8 5 i e Jl T 2
Aoy AR BT TER, b
FRE T T o

BB, WG RAE R
B R WERAT 5 [RIFE = A5 K I
AR JE T i e ) o R K23
Baf. g S0l BURSEER G G )
DR 6 1137 R 5 T SEMAN 5 i o X485

TIHKAR— H 231, AEA SRV .

Hh ] o < i 1 3 ) A Jre AN Rl RESE 1) L

RS A R R TT o D s sz ik ],

J A 28 55 K I ANBE B 3k HAE K B
SRl e HASSOA T A2 5 2 K 1Y
Wot-Ern], L PR Rl g K e A
FARRILZE BT ST ) 205 B/ INS 22 (R8T
W R AR AT AME 15200 7o ] WAL HER

2012 3
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JE [ USR B LEAA (47 T %t AR L

Un 2R e LA 1t [ < 3 58 B 0 v 1)
Hbs, SRS BIPAEERE A S b,
H ]S g <R ) H ARl K B ASE T

A i 2 R 2K R FR) AR S5 g LA

B bR 73 A8 Sy AL -2 S T 1 [
5 < R o ML PR 7 BRIE

BR R BA B b v A8 B e S AT
A AR EEAR, B ATAT B &
SR T B T AR S B I AT A TR
A8 oy S U o TR 58 3 2 M
R S 18, BRARAZ By A (Bi o) I
A, TS S 7 i, X A ERA B TOT
R, RS TSR AR 7 S AR
PR NER BB, FAT AU T
BERISRTT T BORAE R A2 5 AR
M.

TATTNAZ N A R Sl iy v e
. M2 PGS 5 st o s e ki
B AC Sy g e . DR R ATT T R A A 1
(Future) . 31 8L (Options) . = #Hr & 4
(CFD) « & 5y B A8 &y 3 4 (ETF) « 4MiLC
(Forex)  [Efii MRS fh. X
LG8 I E [ B T 3 K S XA () 7 o JRAT]
AR T 1, W REAEAL 5 18 i
AN ? AT T S AR AL Brad AT 1) A8 5
PE e A By T 3 N e dR A A S 5
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EENUGEEN
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A5y WK FRa Bt fe il B v,
INTG,  AThEE 7 R o3 rp 5 (5
JRR BT RN S AT A A o
PR A T .

AT SR A2 b Al G P A 5
PR BT BRAT IR . RESEAS )
G I LT WERARESE,
AP A BE 2 Ul o g 1 AR ? i
IRAE Al o] REAT RO A T 37 850 K 2 1k
b, TR Rl IR 5 b T SRR L A S
AREFFEL A E . HHTHPRDUAT WAL IR
b AR AR T I <ol H 2t =} 4,
FETIN T [ I e . XIS T <exfl ™l
IFrFs A . inde it e T Ak
S AR PR Bt EIE, G/ BT AN
513 kR S5 HRAE TRk

BATPAZ AL S B, A A )
A hy . HATHIBL S K Rk T i
MR C . BT R BRTE S IR B e
i 74 e LN L SR VA S S

BATRAZIS AL fhAZ b, B
A B RN M. LTS HES Y
A ReIEA Ay, ERGE, BE A
Wiy, Wit K 5 R A8 oy e

ES A NINAEACIESESE Fa i P At el )

TP 50 AEBATTIRI T 88 5 A BEARATT,

WL AE AT e AT S AL s k. )
b, IXRARERICINAR, AT TE S
XIS A 5 RPTS AN Al fiED
PSS i [ R, B ek
Al 15 T A e B 22
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SRl 1T BORTESR BE KIBUR BTt e

FATLATR et 1T AE SR> i AL
SHIPE . AT, Al gl i &
T B BERIBRAAT AL, BT 1T 0K
4 SR S T AU AL S ) iz i 1
P2 PRl AC B dh S 3R A S A
FIRESEHL. WA RIS S A R bn i 4k
(R0 i, k2 22 PR B SRR <3 ™ i
TR A 5 Wi LU D S R fg o 1T
BRI 2 N HPRE B e g ol 1) 2877 2408,
M HEBEAZ 5y B PR . A S KK
eI ok B X ok B 2 (BB . PR 9
e e, TR A & IR R SRS

Sl T SRR B S KA P, 77
B, AR, RO e A3 22
B ARG 1AL 5 BARCR KA Sy i 2
BT RGP R 1)
JRAZ R H TSNP AL Sy o HAIEAS
Pt R AT IR P AZ S B 4 7 SR 40%
LB IXIEAEAE BB 58 I R bR
NREFPAZ Gy R RAT e T R R 2 A TR
JPAZ 5y i P s, 2 A0 i s
20T SR NEIERA 5% KA I
A= S IAE S 6, X ik G R A AT R
FPAZ o it AT et A, BedR & ETF &4,
HEBEMMEF BN TS SRt 1T
BRI VIESHEA

IT HARC) Z N TERAs 5 1%
AT T, B Z T A% T (smart
routing) « VLA B WG HATE] L KRG
Hills BISSIRSS SEmPHTE . & SRR
KN w0 B S A TR U LR
AT 57 PR 55 AR R BAIR o
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XHVFZ SREHURA RS, 1T MG Ak
ENUE N E N S IR RN
HAE T ILH T RN GL, B 1T T
RENT RS 1T [RAT R K R s (e <
BT I KR )R ool IR T SRR K
Bt o X VNIRRT Ny R oR ) “ %
TR o AP LS, R H BN E
BETCE T A Bk SOPL K 5% 1A

(colocation) »

BRI JUAE, 1T S W2 R 4 i ik
AN R R B T LANMEARE R B
dEfg.

o KWLy FH) Zis AL,
RIFEA 2, DAY/ IN0 T 3 i s FH 52 i
[F) I 0] 97 1 it e 5 B % 4% (Dark
Pool) &2 &y Wiz i A2 o el 35 EE & 2
HEAE A LRSI (NYSE) nf L P AL g 4
Lo 45 HIEHIEREITAS Zy 43135
AL AT B AN BT B

o IT Fi AN S AT FH A 1) A Ky
FRERAL T e, V2 /DTN
TR B ORI A 5 5 KPR 4y i 3
RAAS S (HFT) 1 e Dl S A 1 48 1~

o KA G TR IHIES, R4t
ATy s IR L3 Ry T 3 38 9 )
B A ZJUERE BT (NYSE) 58 [E Eurex 38
ST &I NYSE Euronext, ghiiik v
(NASDAQ) ki it/ 5522 OMX & Ik
NASDAQ OMX 4[4,

o LT HRAIL A K PRI AT by A BERAL
Sy P B i R GOIE SR A Al v . XA
FITRAE AT Sy IS AH Y T — AN [, B
i A2 5 Rl o 3 HL LR 3] 1Y) 2 5 [ 028
iIF %5 4 4] (InteractiveBrokers Group) . 1%
Al f—ANK S e gk 19 MEZK
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100 2N 5 TN 5 6. 5
P EIEEE . . AL EM AL,
Ef. Ak, AN R

o TH AT B4 ETF K& L,
N PRAE T 2R RS R TR
JATATF

o HER I RAaNSIERL T RS,
BEEARRTT R S e e A LA i 1T SR
&S

WL LSRR, SERRE R A
A DM ARG R h G — . IEAER
PRI DA R I AR A R . BRI 7
iy EEDCIRATI X IRSS, —3H L IT BR
5 | AT T 1 4 R L AE R R T il
|45 S SRR IS T =T 5 7 N Rl | A - S R
(R REAR R R A AEAR SR R EARER G Rl
7K.

fre st o B SR R R — SR

BRI = o S RS PR Y SR e P R
b, B, &80, AR A KEOR
R ZERE W E . SR, E R R
ORAH: S il O B D0 R 2 P O DI
Hh ] R SEAR BRI, AR BT, L
Lot R, i E AR RO Rk g
TORORHEJF LR SRR, PEA
T BRI B SRR,
Jo8e A T S < o U I ) e e g Tk
X RIIRR, BN 2B, 50K,
ANA S5y s o RIHEAS SR Hh
ML

o [ B PR e F Y. DA S 2
1A RAS Sy B R AR ) H b e
AT A T3 A8 oy BB . AN KB
A Bl o, PEPEF R I Al BRI R]
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o WAty BRI 1T HoR
IEQUARSCRTIAR, - il b E B my B
M, Rl 1T SRR IR AL KB A
I EEink K Lok SRR E L, FoRE
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IT BORMBE R IFAE—w]— & n LA,
AT REMAN BT HE o BT LALAZ5 At g
JENVIX [ ) Ak

o BUK Ll et SRR A 5 o

B KRINFEPAL Sy, AT st
A, MR O fERE, sy
Sy b i s, IR AL
505 G AIAAZ 5 3, Janift 3
AL G5 e BATHN 2RI R R (R S o

o Sl IT BORMIBRTTHZ—KHALA
ZAEINE T BN 2 EAT A ZU M [
Shgldt—A FE LR MR 1T T4,
LB TTHERRIEIE . (A5 2
FEE SN CATARH A il 1T A A b4
1R 2 S IYTFR B 2 P A b BN B A X
A, CHEATEERNAK. B4R
IRTF, KA I A ek o <
R W55 S BT, TR TR
BN o JLAF e KA R ol [ AR Befy
SRV R RS, AT AR 2 A K2R

FITHE, 68 B S ANARAT T SRR S R TR B

P LA SR DR G — A EER TG 2
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I3t N BT B 5 e i <z it
WK RE Y. AN, A EKH
SRy, NET [ BRAe A i e
MRS o FATTNZ AL 2 AP E T H A
PN ONENI T DY W A E S Y N AV T
SRR, 25 RS B AT i 2
BORL by B KA 2 ) B0 xR
Aoy

TEERAERIL AR, SRl —
AR R BETT Sy Sl Wt s %
WCRAT AL . P A IR RERR 4 T S Tl
e vp [ e A RE o e [ R G e 4
AR ) 0 R Rk T S gl Lo KBS
XN DU R 2 DUE KA RS,
B Sr. Ail IT R RXIREM
FERIAIICAS o FRATTAY. X M ik v B2 i A
FAFE R, IS RN
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Yunfeng Zou( 4f = &) is a senior
manager and  software  engineer  at
InteractiveBrokers Group LLC since 2001. His
expertise is on trading system research and
development. He received his Ph.D. from State
University of New York at Stony Brook and
M.S. in Shanghai Jiaotong University. You can
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T T 7 P AR At DA S e A G T
FBAHLE T BAT R IL ok s AEEIEAE I,
A Tid g Fp A4 7 AT [ 5 W R AL

PR TN T 37558 Sy WL A A5 45 2R

TATHAE, 75 M 28 FIE A5 B H 26838 K& 1
AR AELETIN T S0 IR BT AR A4
JIERG AR RO FE S R

1. 3%

TR AR AN R AT 1R 45 R0 BATT i
PR AT B S Bania R
PURIAZSHEARDL < B O IRk R A4l A i
AT RPN AN B TR N H
R . ANF TS AN SENAT: 55
ity ZEAE DR ANTR], A L] f 0 S 3
AT AN T AEAT, (R LR A
HIEAE,  FAT MR RAHIX 584 BIE
o Pl stz ss ARAE . Ao
MR ST SR AL GBI A%
UL SR DX IR R A S 1 T 4
W B 2 AN E 1 2 BE AR FN A 32
Pl AR LI RS S A B

(RIAN T S5 JE RISt % Bty R i 1 () 500

JEAVL 2 [ N Si2 oo ) B2 [ RO B . 50 P 3
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U R AL B A, R AT ¥
AN T B 7B 2R M Pl . 1X
LA IA DR BATIBE M I gt S & 1)
FEEAMCHH A (0 TN AR, IR e
SOREE SRS A AR K 2 22 5 1 1)
KEAERE, P B S
AL ATAEREAAZ R, SR I AR A
AT O B 21 P AT I A DA B
(B, JAY 5 2 4R O v AU B (K B A4 A
SN AR I HE R P i R
KA BRI o

VR 22 B0RU R A2 AR AR AR
(K572 C 28 Al i P - LA Ak
COL21 g a2 A 85 20 ) FEY Y e e 2
AR At iR A R 5 18, BT
FRGERIHERE A REH = diEsE i R $R It
] PP 199 2% St 0 ) B A G A0 5 1
—HRI CANRAREE” s ARAIE. 2
ap L [ 5 A5 T L 4 Ik ] LK A 2 s I
PRI A T AT HH . X
S LT R R L A ELIBR R A B K
MR JEME SR 5E T BATLURT AR
HIESS

KA, AATAnIE 173 B S A
RO S AR R P AR R
{6 LR T 32 5 4 S B S I AT AR A Y
TR I R 2R BRI E T RE,
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A — I “BEAWNRT , Bk
HRE G BEA TR U, &R0 5 A8 S5
GAH AT E AR R Ik B A (R A8 2 16 )
AW BAE A S . T T A
R I AR 22 1) (R TH 3748 S I W ARE AR ) A
KT, A BT 2Z RN AR
BN H AR A . — Rl AL LE
BT Sy i, BRI T 3% (Prediction
Markets, PMs) th 52 2|k fe ik 2 (1) 9 .

2. W REHE

T T 7572 L TTHER TN AR AN
B AR BL T, O T I ks T
MR FAE R A MR ZHP S
29 n] LUAEFi € A I 1) LA IS 6k B 5 11
Ok L E B EE R, 1%
ks AR SEER A R A K. T
by BIAE By B AR S AE
A REST IR FFA R 1504,
PRl L T 3548 S A
Dk e e W THCAE AR A
IESEEFIE RGP L)

WRSLURT Y, 255 E M A e E g
Sy BB R G A, IR R (K28 4
RUE LML, BAzE4mEL 10 oo
R HYE . QORI 3 ik, A
ZEAMEE AN 0 MR SHH NN R
Bty gk ik, e BT 10 3¢
JLIIOTRS RN Z A L LUISRA s 2R [ i
FAETIIMNA A BN R E A
%, MAZHHEWEREL T 065
P B T L A R E D HIE S A
U R TS BB 2k 5 20K SR AR
TEEHTRS, AZ S X5 T LR —E 1
RN, EEAUT Wl R B AELAT Sy s A 2t
ITAC Sy s EBACA R B A A 1 T 3 4
AZ o I KREURER TS B SGLr
PRRFAF R A A TR, Bt R

Barack Obama to be re-elected President in 2012
Last prediction was: $6.06 / share 60.6% | f;
Today's Change: 4 +80.03 (+0.5%) CHANCE

(3 S5 i 37 (0 i 45 A
KPR REVIG, fE
ISy HAE FEAR 2 )
PR ORAE S, T LA T
87BN I G =R S N VI
(information markets)
41 ] 1% (event futures)
MRE T 3 (virtual

markets) %,

Bl G, FE 2 T T
Intrade [1] 2012 ZE[H 48

2012 3

Event: 2012 Presidential Election Winner (Individual)

Predict View All Un-Matched Predictions Info Rules

1. Buy or Sell

1. Choose to buy or sell shares in this market

won't

] Sell Shares
.

$6.06 4 $6.04 3

Kl 1. 7ELRTINTTS Intrade HHOC T B L E 7R 2012 6 [H B Giik 45
FMERTRISE R . P RS L0 6.06 JEo0, Ko E
MR KRR KL N 60.6%. (I8 K H www.intrade.com)
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A oy # WA MG T 7 & 70 AN A e B2
IR AL, AN AIZAS 5 # K
YO B S YR AT 70%. Y
Wi A KB AL 2 H AT I,
M %A LSRR T 28 5 Bk
XPAH R FAF I, DR B B ) 2 k5 4
()T S W s W] RS A 28 oy o TR AR B 2,
REf% gk 2 Mk MM g il . & 1 2k
Intrade H} B [ 1 ok 4k 56 LR SR 0
LMAZ Gy i, (RS A, AT
WA A 6.06 FEJC, [RIIN R )
SOAEIE BN AT 4 4Ll 6.06 EocH
AL, maizdn R 3 Ll 6.04
FITCEANIG L o KRR TIN5 5%
B 2012 PRSI 56 LR GoRE R 1) Ak
T RZy4 60.6%.

T S0 ks AN RE B AR AT A
(MBI, 34 f NN f bl B i A 1 =
PEAHOAR o IRZHBIZRT], PACGE L
ARGAF MG BAEAE 2 2% P ARG 1 AT

2012.PRES.OBAMA
Dec 0, 2010 - Apr 08, 2012

A L 2 R o A 5 ) 3 T A T R
5o AR ZALGIRARIL B RAT S AR IE 1 A
BB e A . Twitter A1 Facebook %5
IXFE AL AT A EATAT R PR AT $R Bk 22 1
7o DRI, 30T g v ) A
ARATF 50 TN =R F R B AH DG SR
FET AN AT B IXLef5 Bt S Wik 28 &)
L RIIAT Sy S R BT A A .
2 4 Intrade UM 737 2011 4% 1 &
2012 4F 3 F WA Bt 2012 36 [ M4t
IEERNEG A NS AR H . A hIRATT
AILUE R B, S AL 2011 4E 5 H
155888 M 6 ook ®] 7 €00, RIETE
TR R Z PRk [T 2] 6 SETofir . X2
K24 2011 47 5 F 1 51X —REEYF/E
AT A PUEIFETIH S, R B L 1)
ROESCRER Ay, 0 1T 3 (R AN A% A
e T IX—H R R, P bk

fHE X —E B IEA R ARSI 5 2 1
IR HERE R, BRI Z G T i i #%

[m] % 2] 155 7K

M Closing Price: 60.3 O wal: 0.318K

Volume

B.OK|
4.0K
20K
0.0K

o T 10 5
| O = PR K
| 1o tEzlm. g
S 4k, M 1884 4
B 1940 F AN A
15 A F 17 4 Ti

155

—50

Jan 11 tdar tday Jul Sep Mo Jan 12 Ifar
Source; www.intrade.com @

Kl 2: 2011 4F 1 H & 2012 4F 3 HAEL T 137 Intrade H o6 T B L Th 4E

2012 [ B Geik 2 RIS LI RS BN 1 L. 201145 H 1514

LIRS I 6 SETTAIK R 7 SET0 ML T SR Y R AR « BIEAETIH
o (B H2kH www.intrade.com)
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TN &5 3 L2 AR ERf (16 IRIE S TG
AT LRSI Br B2 4 R T I ks B vty

(45 A S, IERAE A 14/15=93.3%) 4,

WTAER, TR AN BRI AN e
ST T SO R S,
K2 AR N DG T 1X— a7 1
TR 73, TR0 T 37 I A 2O 2 A 32 7 H
U AR AEZR 184T. fEIXUH
AR, T AL R B
Ao A BRI HEA R L ST A 1)
TR HRE A AL T 34 6 136
] % ff 46 IN 1¥) % A7 42 L1 11T 3% (lowa
Electronic Markets, 1EM) FIA7 % /R 2411
LTI Intrade 2645, b IEM H
1988 4= FIILAE — HL T T il 56 [H &1 4 ik
2% g LR AR Y, LIRS P 1 S i
R R A ik, B S1E TIR 240
KA FA NP . T Intrade f%
N 1999 4, HRATHI A AR K
B ERL. AR, BHEL fhes. BROREK

fa s W) A |l (FOX) o 427k £ H i
(The Wall Street Journal) « < filt IfF 45
(Financial Times) . Z1 £y i} 4 (The New
York Times) AliEELE 50 AT 32 [E 40144 K24 LA
Je—BeE LW BRI AN T . — L8
A MAEL TN %4 Betfair (B 4E24 -
www.betfair.com) , Foresight Exchange (I
ik 2% . www.ideosphere.com) ,
Markets C ™M H H
home.inklingmarkets.com) % .

—LESTHIERF ST A L W], T T 3
(R AR YR 1t S B T Y000 AP 11 S B 236
1t EL T 300 A% e I s e s AH DA S
e, (RmFAHEITE MR 0.3 &Y
I I PR AT TR e, e g Je R R
A FAE E R 20 S 3 . T
kg ok 0.8 HI-G 2 BT IR A A= L A3
8k, DLESHE. XARICL Mok E
VI 22 U ) S B A S B0 5080 P ik 52 o 51 4
Ut 3 39 % 2228 5 15 3% (Hollywood  Stock

Inkling

ANTJT, o D
N . Prediction Accuracy
‘{ﬂlﬂ ;& jﬂ% %EZ % Market Forecast Winning Probability and Actual Winning Probability
N 100 [
A= @ TredeSports: Correlaton=0096
é . r Tﬁ A a X S| MNewsFutures: Correlation=0_54 L -
T E | g s w —
. o . S 70+ . o
WS E | s -
2 60 R
(Consumer 2 50 - = -
[T T
News and B L, ] e
: 2 ° ~
Business 2 20- - &
Channel) . £ 1 -
{:l_
ﬁ éf EE» %Ijl.t ééﬁ lill' 'IIEI EIU 3:[] -1-IEI SIU- 6::}' T EIEI ’-JIEI oo
Trading Price Pror to Game
IE M (Cable [Data are grouped sothat prices are ounded o the pearest ten percentage points; =4 16 tecams in 208 pames

News Network) .

Bl 3: FIINTITSA A% S AR R AR

2012 3
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Exchange, HSK) Tl il 58 Hr < 22158 3=,
TraderSports i1 NewsFutures 4351l F) F i
4 A & (real money) 1 55 50 48 &) (play
money) [ ¥l 77 37 T e 35K K 2 (1) 45 2R
S, OULINE ) 52 bR H R B T I ks
RERBEFEMEREMME. FTEN
Schreiber 5 4% A& [ FH T30 117 37 Ll 2
BRECFEA L 01T, w] LUE BT T
MEHERA S 1 AR AR

TR T 375 [ T S8 R Al R K2
B FONLA R S0 = 1) 0 . P2 R4k
(BIanplR . HEPR . RIRR/R S o 38 7 T
125 ) AL AR PN EB ST T b AT I
G5 BRI 2 ) SR 7 1T R T LA v
DN PO ke st RO S T 4 1
AR RE AT IS 5 | T R 27 R — LB R SR AL
R R B T AT T 2 (1) 2 47 4R 1)
IEM, 75435 Jé W K5 (1) 4E RS20 =
(Vecon Lab) . JBR44 FI T 27 B O (R AR AR Y
W50 b0 (MIT Center for Collective
Intelligence) « 5 P4 vE I WP M 37 K22 10 28
B B S A S S 5 = (Laboratory  for
Economics Management and Auctions,
Pennsylvania State University) 2% #f 2 372

T TR EORL S T T T 3

T34, 3 A AR R S e MBS A e A
2007 “EAVEEAL T “ 22 Ay M fid FE o0 v
%7 (lowa Health Prediction Market), i%
T I PRI AT s 8 15 AR Ve ORI T s
EI7, 258 Woe A 1 i i) b= o7
R NG S O P < B T T £ S N R e VAT
AT T M, Bl CNN BUE

2012 3

3% (CNN Political Market) . 4= Fh iR )
(Financial Times) fJ FT PRED$CT. (/K
HFrHRY (Wall Street Journal) [ EIG T 37
(WSJ Political Market) M, 7E AL 738
VEJ T, 5% 1 T 50 0 vl st Yol vy 3
HLHIRT M S By RS HEAT P, AN 2
B TP R 58 S U A A
I BT “ReMiidn” bR ko,
A TN T 37 1) SR S IR LE AN BT 18 T
MIAT B SCERAR T T2 B AT

1) TR T 3 4 e S N AH D<A MR

K, UERTED TAL G L0
2) THO TIT 37 A e S IS SO B A S

[23-25]

3) T T A A A AN AT B KB R
[26-28],

4) I 1T 9 0 A A7 A Al IS E 2
PRV A v MR A 6 g 2212934,

3. TR K R FH it

TR T S AN A% GE IR B T I AV A
TRZ AR ATBL . S0 T 37 AU B2 1 3 14
SER RAE T, X A RS
W1 RS A By X SR I U, S T
LA G ZIARAG . IR g
AR S, T T 3 1) 5 L A% 7 1)
B IV, BRIV 5 A9 RIE (1 <R A
JE MY ) A AL E AR A, A 2l
HE BCH ANRE SLIL TG 20 B <85 i A4
B IR 5 e A H T 3 ks
FEAHE I T 5 S 1 X
BEAE T AT S H AT AN
JOT52 T S AT O S BRI DX 1 i
J3, N T 2] SR R R A
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A SCAE B TN i b 5 AR /R 2 1)
MIEERAE T, TN T AR & /R

FAFE L5 G AR R IEA H
(AT s ER AR W1, R kA2 5 () TE
Tl A R R A s S A g AT Tl o 93
Wi 5EE RN X AET, A
DT 3 Bie R AL 2y B A 1 B i 32k
L, Bl & 2 X ) 4 32 (continuous
double auction, CDA) AT H sh T
5 (automatic market maker, B[In] LR $i&
s TR € AL 5 - @ 3hEAT A8 2 1)
HEALRE D XS Hnd b 15 2 B
(logarithmic market scoring rules, LMSR)
o HAR LMSR &L [ JE 6 7l
Wy ¥ i 122 Zy HL H 228 8 3 T 5K
bR T 3, i Inkling Markets,
B2 AL S LS AT R AT, i

SR E R R PrimAT A8 Z ML %=
WK . B R AT A S WL
=M ¥ % (pari-mutuel) < ik 43
(point spread) . [A & I % (fixed odds
betting) , X LEAT Hy HLHIA S T H MM 3)
BEMAE Gy A2 “MEE”, o,
S8 65 2 TR vh BT IR I 2R 2 T — RO
SEAT Ty BT 7 TE 13K 32 ZE 1 (bid-ask
spread), AN X AN ZE 75 R I R

TREFAAE, A5 CDA 2558 Z WLl 4
1% e B AL By I REAT 1 AN W sl A2 A 1
DAL BAT S0 11 3 £ 5 2 LA 5 300 B Tl
W AZ S HLBIARAL, 148 5 5 29 5 R K
FAFE5 R HLAT B 5 5E 1O A X
T RXEEEMEARR ML, A RR
AEL G A 1%F 5, DRI T 3 ] B
B ML MR T R IR G

[35]

5L GUIR B T 1 el AR 7 TR U Rk
M, AT B T A AR
PN 3 0 T3 (R e v o 25 18
ZIT N, Bl g A L SRAAE
RS AR . W TR RS 2 1Y
AW LME T A S H NS 5. il
PEAL R A B <3 2 A Y AU B3 T
FRU AR B R VR
SEAEL TN T Y. WM T 372 0 B A A
I 3 FOR I 52 (RIS o B TP RRRAT
SRR AT BN BRI LA R 2 TR AL o)
TELER . SN T8 (0 T TR P T I TS5
Hrp AR = e 2R, &2
Sy WL S B L o

W5 LI AR 505 AR, AT

R L WM SN, AH R0 TR

P Al o% - B & 203

. 2 |
sp? L
Wi & ANHIHf — MR TSR ) 41 3
UNERE T 2 WA s kgl e AR A

\ N HEEEX AR, AR AL,
TH T & e WA 22 Nl .
CELLE /R WX BT B0 B
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RPN 3753 J it =2K:
1) &AMk IR RERE. §i
i, AR N =0k, AR R
2 ARG M E B IR RS T 5
2) AN hFEAF R AR R IRE
Blhn, &L AR LKL N
BRMFEE T LI TR 5
3) EAK ML E R
KAEYGE . Blhn, sk A LU
o 80% MR R HIE, MAHY
AT IUE & U A5 5
B RE LRI th F 2 A kR e
3o HRERRB R, DIIE e dr o
WAE S, TS O i T DL e F A
AR IR . B R A AR
PERERRE AT EE B, T st 1 e AT
RIRERIREEIEIT . DUk I A i 1 2R
PESEbr RAAEKIZ 2, B IR (5 B L AR
—RELTN TR LLanfEiE N L2
RIS E P IE, AU T ik
PER AR, 1T HIGRESR LSS 12852
FALTTPEA N R B =REHN 2T
FAF R A MR RS T MR,
IR OE N B A, Al UG
SN TN =R B LI A5 .
tedn, fEeRkbbggd, AL miEis
BA PR S5 0 320 328 e Y RS 5, IR A A T
Wi DB B0 AR AT RE
FEIXA A RE S T2 Doy . NIX=32R
AR b Al DR AR HIWRRR 52
PGS B A RFEAT % J3LLIEZS 91,
USRS LSS S (MG 5 S A 2,
2L =IRA A TABA T A =R e
R RESRA K2R, WEE

2012 3

ANBEGVGE s AR AN I 2 52 ) 8K
FEGCAIRR, AL ZE K 22 Bt AT B 2 1K) 7
Mo BB RGN LGS & T I AN
BARENBE, ZRE A LB
XTI AT B, B G T 2w B AR R

PR RE A LIS 5

A Dy WL FRARE 8 S XU 38 AT
SJ7E, — BAE T I T A4
B, XEE 2k LIAS Gy LRI e R X
ETT AT Rz H N5 5
Pl =F. CDAM, LMSR F#h#&#
4y % i 2 AL (dynamic  pari-mutuel
markets, DPM)P®, CDA #%BAL &) # 42
AP Ty M s RO BB A8 o o E AT UL AL,
WSS A i TS SR A R 4 e ]
PARAE . CDA B—ANFZE I E H i
s P (liquidity) 2= 5 30 98 11 3% (thin
market) [l &, BRI 1735 a8 B & R b
H 207 (1) AN A Bt GV AT
I 25 5 2 B 1 34 (1 3. LMSR A&
Hanson #i4f & =443 73 F U (proper scoring
rules, PSR) & W) —Fh [ 3l € th B2,
SR T H R 45 T T S e — R
H a3l ML, Bes ORAE T i1 3 7 AT
I 24 52 A8 by H A I AE 2 i 3Kk . DMP
)& Pennock FR 454 & #8443 70 %
BUIBTH I — i B she b, %Al
il 5 48 e g oy AL 22045 T AR5t
(R4 E o> LT A B B K ) S
W SR 58 S R T6 0%, BRI AN e s A28 5
BRI EE B CERNRETER: sh&i%
T3 TR L D) CRAIE 56 0 ST 1A ) 45 R LA

http://www.cast-usa.net 102



A A2, Bl T 28 2 & A%
PR A CfE B CDA #iN T K2
WMy, W 1EM. Intrade %,
LMSR 155 Br N FH AH X 8820, i Inkling
Markets Fil—£6525537 4, DMP I H #E—
L6 S5 1 ) W T b b A P Rk IE .
Luckner (2008) B T 3% = Rl A8 5 L i
(R B e fE], K.

1K B SR e Pr 22 (1 L ga R ], 3L
BTy 4 oy 3B AT 2 5 I T b (K 5
P EEBIHLET, SRS DR Ay AN A X
215 REIM RN RT BE BT DAy I < PO A P T A e
RIS, DULBAT 5y 52 3] L [ 5 e I Pl e
(RIBRA, - DR o A5 P B <5 o 1) T 3 2 o
A AT YO TSR B AR i 5 A
SESUERT TR, REAU ST T Al AL

% 2: CDA. LMSR Fl DPM = F =z 5 ML b4

CDA DPM LMSR
AL L I i o
2 = |
O RS a5 MR S n
XS A&
XTI
SR x % IR
R UEEEN s
IEM, Foresight | _
IS FH S Exchange, Intrade, ~ Yahoo! Tech Inkling
Buzz Game Markets

BetFair

BRI 2Z Gy LA, T BB AL
X 25 5528 SR UK . TN T 32 B Ul
BLH 73 A B4 28 2 R 0L 53 T A8 2y P b
o FAT IR SCHERON T3 YRR Rl 7 2 T
M RAFAEAF B E L, R E—MF
R T YRR . — AR, &R
5 BeA AT 5 5 BN FLHO e AN 45 R
PRI I 4 A8 By (R Af A v T R AU B T AL
. %1 Rosenbloom 1 Notz (2006) % .
55 FH B 4 A8 5 (0 F50 000 113 37 290 R e 4 B

2012 3

FFEAND TAT IR G AT AE 2 (M PR . a0
Servan-Schreiber %% (2004) & B iX ¥ Fh 4
T L Xt 00K 98 A K 1 4 o T
Luckner (2007) A4 [5] K 2% 25 4 6 S A 51
T 37 840 3 WL s R 000 A i 0 S g 1491
TEARATTR SEER AT, 32 B o o =4,
TRgH S B R AR ], F2 B )Rl
MU BT 2250 o 25— 20 A2 4 [ 52 190
SN HERE TGOS S AR AR
o OO PR S A A B, 56 — AL ) U6
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BRI LTI SRR, B
A PSP
PIAL, B T A IR,
B

4 TR

T I 17 3 S AR g i I S i i A
IRRHIRER . BRIt, 78 O oM & 5 BE
T AT DA B L R Ad R P i b A
JR I EL S AR, G SE P AR T T LA
AR R 3 R v (Efficient Market
Hypothesis , EMH) ™ 2 1 Jii 7 24 fi7
(Rational Expectation Equilibrium,
REE) M%) Fi1 28 #t %1 3R # 4 (Common
Knowledge) “O1 = A5 i . iy T F0 T
TS T A A S A OCR,
BRI T 1 BEPE FAE 2 #1 , AdAT] 2E
AR B O T2 1 R AR B MAE &
AT T A% S RE AR R 15 A8 5 LA AT
Sy YOE . FrLL, TN 37 R A% ik
R B 52 o FN SIS S A K.

Manski (2004) “IH1 Wolfers!*® (2005)
BT W % A PR 8 (Expected  Utility
Theory, EUT) XJ Tl 17 3 (1) A7 25 Pk 2EAT
TR AT AR IRLEE TR S S K
FAFMEZRZ AC R I A, — TF AR e
PGS S ERE F A . AEXA A
AT I R FH A R R 28R R AR A ok
B UE T A A2 A5 i S R AR 2 38 {EL
I T2 UE WS90 T3 37 (R A Rk

Robert Forsythe “54& H iU BrAg o) # K
TR P o W% 2] () T T 30 ROPE B4 T ik

2012 3

BEUEL SBT3 v I AE B T LA
S AW, RS 5 # (marginal trader)
AR BRAS 5 o JBRAE T3 AT A HLR
HPE, AEEAT N WZE, Befd 4mrcf
M A LB e A BN RS . 4T
KA BTN, A FRAE 2 & 45 £ AL G &
IEZANAHS, I HIUBRAS 53 REAR Y 558 5
PEAH AR B A& IE H 2 32 00 TR 38 5
WA . AELBRAC By M2 ks 4552
T, AL ESBCE TN, MR
P AR B O i (FEAE W 22) TR e
SN LT, 1T A S E B
AU

B 7 LA FOK Se A T A SR i
ST RS, Feigenbaum £ (2003) O FiI
Chen (2005) MKt A48 B 5 38 3ot 117 37 1 4% A
Hufs B R RO — N RIS R,
HARBIFFL T W0 i3 b (045 B SRR I
MATIER] TE—E AT, s
A B A5 A IS M Aff I e B S [ THE TR S

5 BT 5 HEARRFTIELE

iR DS I Y £ WM S7 7 R
MM A THRERA Delphi T35,
T T 70 B2 55 8 S0 A (R TR
TN, XER TS558
WEITH, RN AL 84 2 58 1)
S WA 5 SO IRE R, T
T LI AMGAE U AR AT 208
FEEM. [, BFasshE i
KA Gy B N SE T I A, Ao
(KT S BRI 2 BEAR PR X% 5 R A5
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Abstract:

This paper overviews the research on
the novel Web service-centric solution to
pervasive computing, called Service-
oriented  Pervasive  Computing  (i.e.
Pervasive Service Computing), which
enables computer systems to deal with
context in the wuser’s environment, to
dynamically discover and compose existing
services, and to develop Internet-scale
multimedia applications that support users’
activities. The proposed improvements are
achieved through enhancing three aspects of
pervasive computing services, namely
community coordinated multimedia,
context-aware computing, and service-
oriented computing.

Keywords

pervasive computing, service-oriented
computing, community coordinated
multimedia, context awareness, service
composition, cloud computing

Introduction

Pervasive computing (i.e. ubiquitous
computing) introduces a post-desktop
computing environment that provides people
with information and services when and
where desired™" Within this field, Pervasive
Service Computing (PSC) is a Web service-
centric solution to pervasive computing (i.e.
Pervasive  Service  Computing)  for
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facilitating people’s daily activities. The
services provided include community
coordinated multimedia, context awareness,
and service composition. Community
Coordinated Multimedia (CCM) enables
maintaining virtual communities for the
creation, aggregation, and consumption of
community-created content. CCM offers
enhancement of end user experience, with
applications to enrich, extend, enhance, and
share  multimedia  content.  Context
awareness enables applications to sense
context, and adapt to changes in the
pervasive environment. Service composition
enables people to develop new applications
through integrating existing loosely-coupled
services via the Internet. In this paper, a
service composition is a  software
application developed through integrating
Web services.

The potential for Pervasive Service
Computing has evolved beyond distributed
computing and mobile computing platforms.
It is fuelled by the proliferation of palm-
sized computing  devices,  wireless
networking standards such as IEEE 802.11
or Bluetooth, and micro/nano sensors
embedded in artifacts. The Kkinds of
pervasive computing envisioned by science
fiction writers have been steadily moving
into the real world. Well-known early
developments and applications are the T-
engine, by the Univ. of Tokyo: aware
home, by Georgia Tech®® infoPad by UC
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Berkeley™; Cups and smart-lts by
Karlsruhe®; and wearable computing by
MIT®],

The following examples illustrate recent
work on pervasive applications:

- MeasurelT, by the Open Wearable
Computing  Group!”, is dedicated to
measuring everything, everywhere, through
the widespread dissemination of smart
phones, in order to provide human-centered
services that improve quality of life.
Pervasive healthcare®® applies pervasive
computing, proactive computing, and
ambient intelligence technologies to enable
healthcare and wellness management, and to
make healthcare available everywhere,
anytime.

- The program vSked® focuses on
using ubiquitous computing technologies to
support parents in caring for premature
infants.

- The ABC project!™™ utilizes
pervasive computing to support the work of
clinicians in the treatment and care of
hospital patients.

- The Escort System™! is designed to
protect people living with Alzheimer’s
disease. User-worn mesh-networked badges
transmit  indoor location information
obtained in real time. A central server sends
real-time short messaging service (SMS)
alerts when a user might be at risk, giving
caregivers information to address the
situation before problems occur.

- Pervasive shopping, retail®?, and
advertising are also major areas for
applications of pervasive computing™®.

2012 3

These applications include mobile shopping
and checkout applications, price comparison
tools, location-based services, and targeted
mobile promotions, among other consumer-
targeted technologies.

There are, of course, criticisms against
this rise of pervasive computing applications.
Many people raise concerns about the
privacy implications of these devices,
especially the cameras in public spaces that
record much of people’s everyday lives in
the UK,

Pervasive  Service  Computing!™®

incorporates service-oriented computing into
a conventional pervasive  computing
paradigm, which takes advantage of options
for registration, discoverability,
composability, and open standards in a
service orientation approach. This paper
regards service (also called Web Service) as
an autonomous, standards-based component,
whose public interfaces are defined and
described using a machine-processable
format  (specifically = Web  Services
Description Language, or WSDL) that
supports interoperable machine-to-machine
interaction over a network using mainly
Web-based standards®. Service-orientation
perceives function as distinct service units,
which can be registered, discovered, and
invoked over a network. Technically, a
service consists of a contract, one or more
interfaces, and an implementation. The
service orientation principles for modern
software system design are promoted
through  contemporary  service-oriented
architecture  (SOA). This architecture

! http:/Avww.w3.0rg/ TR/2004/NOTE-ws-gloss-20040211/,
accessed 01-08-2011.
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introduces  standardizations to service
registration, semantic messaging platforms,
and Web services technology™®/l*".

A number of research efforts have
focused on applying dynamic composition
of services to support user activities in terms
of service orchestration and choreography in
mobile computing environments. A project
named Ozonel*® elaborated a task synthesis
middleware  for  providing  dynamic,
situation-sensitive composition and
reconfiguration of user tasks within an Aml
(Ambient Intelligence) environment. The
Aura project™®?® developed an architectural
framework which explicitly represents user
tasks as collections of services, and allows
tasks to be configured in the context of a
computing environment. Project Gaial?*??
introduced a mobile Gaia middleware for
integrating resources of various devices. It
provides functions such as forming and
sharing resources among devices, and
enables seamless service interactions.

Pervasive Service Computing
incorporates  multimedia and  social
networking to provide users with
multimedia-intensive  services and to
strengthen the capability for coordination in
pervasive applications. Digital convergence
between audiovisual media, high-speed
networks, and smart devices becomes a
reality, and helps make media content more
directly manageable by computers®®®!" Such
digital convergence presents new
opportunities for people to improve the ways
they work. For example, hospitals will be
able to provide multimedia-intensive
medicating services at the patients’ bedsides,
even when the patients are being moved.
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Social  networking has already
revolutionized the way users communicate
and share information with one another in
everyday life®!. But the software services
people use to build online social networks
for communities, or to share and explore
interests and experiences, can be greatly
enhanced. Most of these software services
are primarily Web-based, such as video and
voice chat, messaging, email, file sharing,
blogging, discussion groups, and so on. All
these can be integrated with context-
sensitive, environment-aware systems.

2. Motivation and research problems

Existing challenges to development of
distributed application and integration in
pervasive computing include the lack of
service  discovery and  composition
mechanisms. Also, the available systems for
information retrieval and sharing are
insufficiently ~ community-based.  These
shortcomings lead to the following overall
research question which this research seeks
to answer:

How can we automatically and
efficiently develop and manage service
compositions to  adaptively  support
community-scale user activities?

This research aims to answer the above
question through studying Pervasive Service
Computing, community coordinated
multimedia, context awareness, and service
composition. This research suggests that the
quality of human daily life (e.g. productivity
and creativity) could be significantly
improved through  Pervasive  Service
Computing. The research suggests tackling
the challenges in achieving the transition to
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Fig. 1. Pervasive Service Computing Environment.

a service-intensive world by combining
community coordinated multimedia, context
awareness, and service composition. The
concept of Pervasive Service Computing is
illustrated in Fig.1.

The proposed improvements can be
achieved through enhancing three aspects of
pervasive computing services, namely
community coordinated multimedia,
context-aware computing, and service-
oriented computing. Community
coordinated multimedia is capable of
maintaining  virtual communities, and
allowing them to create, aggregate, and use
community-created multimedia content or
services. Existing websites like YouTube
offer some of this functionality. However
they are proprietary and limited in functions
(e.g. YouTube is only for video sharing).
They  lack  multimedia  processing
intelligence, and lack service-oriented
mechanisms (e.g. service discoverability and
composability). Context-aware computing
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enables applications to sense context and
adapt to changes in pervasive environments.
The capability of providing service
composition is named composability. In
other words, composability is the capability
of a system to develop applications by
combining existing services.

The overall research question of this
research is divided into the following four
sub-questions. The first sub-question serves
as an umbrella for the other three, each of
which focuses on one aspect of potential for
Pervasive Service Computing.

Q1. What is Pervasive Service
Computing, what is its paradigm, and why is
it emerging as a significant aspect of
pervasive computing?

Q2. What is community coordinated
multimedia, what is Multimedia Application
as a Web Service (MAWS), and how do we
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apply such Web services into community
coordinated multimedia applications?

Q3. What is context awareness in
Pervasive Service Computing, what is
context-aware pervasive service
composition, and how can we combine these
features in pervasive service systems?

Q4. How do we describe service
composition in the context of Pervasive
Service Computing, what is dynamic service
composition in the Cloud, and how do we
enable pervasive service composition in the
Cloud?

3. Research contribution

The first contribution is to present a
vision, a conceptualization, and a reference
model of Pervasive Service Computing.
Pervasive Service Computing (PSC) could
act as a Web service-centric solution to
facilitate modern daily activities, with an
emphasis on service composition, building
applications from services, and controlling
the execution of these applications!®
(suggest format modification for author to
consider. If accepted, please modify the
reference text in this session) . In'® the
paper  categorizes  characteristics  of
Pervasive Service Computing and identifies
challenges to the development of this field
by examining four typical service-oriented
computing scenarios under the umbrella
name of “Pervasive Canqnmf’lnp”,the
paper proposes a generic Reference Model
of Pervasive Service Composition (PSC-RM)
to quide Pervasive Service Computing
architecture design and implementation.
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The second contribution of this research
is to explore the potential for Service-
oriented Community Coordinated
Multimedia  (SCCM).  This involves
addressing research questions concerning
the vision, conceptualization, modeling, and
implementation of service-oriented,
community coordinated multimedia. Int21%°,
the paper explores how human experience is
being extended and enhanced by
collaboratively utilizing electronic and
networked content and multimedia-intensive
services. In®®! the paper applies a service
orientation approach with Web services
technology to establish a service-oriented
CCM architecture. This architecture enables
us to tackle the requirements of scalability,
discoverability, = composability, layered
abstraction, Quality of Service (QoS), and
agility in  distributed  collaborative
multimedia management. In®% the paper
examines methodologies for metamodeling
community coordinated multimedia, and
introduces a community coordinated
multimedia metamodel. This model was co-
developed as a part of ITEA2 CAM4Home
Metadata Framework. The community
coordinated multimedia metamodel aims to
provide a primitive constructor for
instantiating, classifying, capturing,
indexing, searching for information on
program entities, and to provide supports for
user decision-making concerning
multimedia delivery options. InBHYE2 the
paper introduces a concept of multimedia
applications as Web services, and then
describes a multimedia content annotation
end-user service.

The third contribution of the research is
to expand the scope for context-aware
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service composition. Int®® the paper
broadens the definitions of context and
context-awareness in terms of pervasive
service composition. The research then
classifies context-aware service composition
into adaptations at three levels: peer
coordination, process service adaptation, and
utility service adaptation. Next the paper
specifies a design process for building
context-aware pervasive service
composition applications, then designs and
develops the context-aware pervasive
service composition architecture.

The fourth contribution of the research
IS to explore service composition modeling,
description, and implementation in the
Cloud. In®¥, the paper examines and
formalizes  service composition, with
categories of service collaboration and
coordination. In®% the paper explores
ontology methodologies in  Pervasive
Service Computing, and generalizes the
concept of ontology-driven pervasive
service composition. This leads to the design
of an ontology model for Pervasive Service
Composition. In®®, the paper explores
dynamic service composition in the Cloud,
which aims to provide users with a Cloud-
based middleware for dynamic service
composition, which can support on-demand
service composition over the Cloud

4. Conclusions and future work

To  explore  Pervasive  Service
Computing, the paper focuses on addressing
its three  essential  characteristics—
community coordinated multimedia, context
awareness, and service composition. These
three  capabilities empower Pervasive
Service Computing to deliver on-the-air,
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multimedia-rich services which support user
activities—anytime, anyplace, on any device,
and on any network.

Future work in the development of
Pervasive Service Computing will focus on
automatically, transparently, and
intelligently managing integrated computing
and communication resource services across
networks, e.g. the Internet. This work will
happen through developing and enhancing
middleware technologies in the context of
community coordinated multimedia, context
awareness, and service composition.
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FHilt#, DigiNotar 1 Comodo ffIAIEFR
BUAH RE Bl TR s A 2% oK% B R R
(Malware) DAk B 2% 1)1 H HIL, L
Wi, A stuxnet 175 B (worm) 9 5

ok, A3k EA Ok B2 TR

FIEM G4t 4F 2012 B H s 58
IS ey P8 2 4 T AE /N 41 (Bipartisan
Policy Center task force) ® il 11 ¢ 1135 &L
3 =2 (Public-Private Information Sharing)

IR EERE], w2011 4F1 H 3] 2012 4F
MR, S EAE A A T IR K

BBt . Horh, 86 I B K M 45 4
B IEAE B, IXFEHR I, KERM,
NFEAT I A . 3K SR 1) S 4 U SE B

Y A, O TS 4 R R B AR W R U
http://cybersecurity.nitrd.gov/
2 http://bipartisanpolicy.org/
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Bt # H A AR )58, SEBR B4
HulgeZ b X M HFaR 2 . 498, 75—
PRI Rest e 5 K T il Rem Bt s e « £ H
A% e A [ B AfF 5 0y (Center for Strategic
and International Studies) 1 %1 ¢ T H M
1996 4P HHL Ok A= 11 45 T 1) g T80 ot 1) L Y
. kP 2012 R, MBI
£ 97 2. IS E B gl (George
Bush) #85 )— 4 1t o 44 51 % 2c 4 b
FBNE R 24, AR AR, .
5 6 [ DA 20 I A £ A e U TR 1Y) 2 i 4 o
AR BT

1. Pip A AL SR AL 1 X 4 2 4 1A
ESJNONE R

2. A7 BUM RO [ 58 R B it vt
TP S 224, [T 5 R A
b2 55 T3 57k

3. FE 73 I S I 1) e 73 BT i A AL
BTNV SR 454 G [ 306 A AH
I RBIAAT 0 IR &5 2R

4. JE EFURIEIR A BE TR IRA SRR
KIfe s

5. 38 N BRI A ORI R
SR BSAAAN A SR s

6. 384 50T O B LAt R P A 56

7. ST AR AIAT AR (1 X 2% 2 4
BeREM o780 715

8. 2 SRR ¥ SR BSR4 4
7 i AR 55 5

9. M2 B ALAHE L LL1R 3 [ KK
¥ 2% 22 i 31

10 R MM 2% A i HE, DL IZ 2
HE R FR) A2 SR i U 2 k48 E

® Significant Cyber Events,
http://csis.org/publication/cyber-events-2006
# Cybersecurity Two years later, January, 2011

2012 3

EXFRE SR, 2009 EH H, %
B B S EA, PGS (R e S
RO, 222 E I E B ™. X
B, ST L) AT IR0 R B
2 Yk 1) 1R R 2 i A1 4k 8 ik o

S UE IR, ORISR 31 Y 452 4 AN
RE FRAERAA R SEI . IX L FAF AL A
AU 80% 1) 42 K [H 5K s 1) 3 L) 2
fitti 5t (Critical Infrastructure) » {HJ&, FA
A ARV AT T 9 8% 22 4 AR o TR
KR ZESE . BUR &b A6 [ ZOR) 35 1
MAAE AN B 2 2 A, PRI
AT RZ ARNAT . X, BTl
BB R R K M A ], FAE Ak
— e LEAE B, R R A A R L AR
Do EETRE, FAHAMHBUR RS
AHEREMRIE, WNABUFINZ S SR
ML IR A R, AR S BUONG1E
RILZAATTH P IS B . EALON B S
WS MG AR A g, T Has %%
D9 EABENE A XEE BN IRA
e M ER AR PR . XA 5
T, KMURER, 75 EEBURF ALY — R HE
SRSt 1 DX 8% 2 A 0 H it AR AT

0, BUFREIRS| RAREAE
VEZ ANV T IAT I BT, & AN
SEBUM H O k. T2, BUNKBIEAER,
HHERKTME 2 EEE. Al
F T I ) SR AN LR T B H 44 10
AIBOR, AR ORISR 2 4 2
FML R AU, SIS
AP DASE IR 5 R 2R BB Bt oK X 9 2%
Az L
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ARSI H XA Z TR T M 4%
A AR MOREER A A = IR
B RBEAR TG BRUE. R =0, &K
SOREEARS - 4 9 2% 22 4 ) S Y ) 451
KT 2 2 A LR, X BRSO
RAAEN RN BLRL . AR5 = RS DY
L, ARSCH S TBHE v RS B R %
EAEERIE, Bt n e, EUa
P ORUEAT 2= BB 0 22 42 Rt T AMY
SUEBORMHED R h = 2 4x, HEEER
GEH) T A LIS S R A
Ui s R g 4. fE
ST, BATHE S M BURFE 1 M 45 %
SAERT, A @RI 245G B B AEHERES
B A RUE A A A4 2R

A B I A SC A A BE AR O B
PR 2z 4 FE BORUEA PR, BRAR N 2%
ZAaje H R L IREE N M. HA
B HER, A BERS 2 PR BUATE AEXT T
NP

2. LRI 48 22 & R Bl
2.1 FAE R PKI INIEHLE B B fa

TAVEIE, A EIAC T R 55
I E AR (PKD 1, R 4
AH AT A 242 BLE I A OB 4.
W] DA R R o], BUFEiA
N KSR AL B A SR . e
AU TR 2 IAUES i R, A sk
I AR S A AH R . SR AL A AR
T A PR TR B O RS R 0 S, T
HHTE M 2% 24,

— Ik, BUAE R IR 5 23R AT
& B K SN [\ Y AIE 45 HL A (Certificate

2012 3

Authority) SKEGUEFI R I% . EA& PKI &
G OREE . R RS I . X LR
FOMUAE I 2 A A RIAE S 2 HLE . 3
AT, Al AT LA BT AATTRHIE TS
WU 2 5 O R A T 81 8%

211 12 PKI AEE B A A
DigiNotar

DigiNotar & —AMiEH &R .
B Anf 2 BURFA A RSS2 5 IBURA R R
M ZIE . 2011 -6 H 20U H B
RILE R T X google . Mozilla .
Yahoo A& Skype %@ 500 A~ w) AL 1)
BCuES o XL PR 5 w] LURE kb AT
) N Bili (man in the middle) . X J&—
AN N B 1 I RR AR ™ B 1) 2 A
B R R AR T R B A
DigiNotar k45— F AN AAAE 7o B
IR I 2847 A o e N MRBE

UG SN Al 9 25 T 25 3 4
8 DigiNotar FIHRIE A ZETHI K
ArpLR 4% F L o

DigiNotar %A A FF e A2 Wi 4 3%
HALTH A IIENZ I . 2R EAH
FR4& Comodohacker 4% &N e AE = F
CEAZ NI o ARSI A (Bl Bk ]
IS 2, A NI e A ABCUE 5 1
FFWCA, B BABUR W] g e a0 T

HO A SR 2 R A K
Comodohacker 74 A& il Ih N7 55—
UE 15 R LK ——Comodo Group. IX /&
— AN ERESEEE R A A, RN Z
WEF . Comodo 7K IA JL 1A~ 32 B2 £ X
google MIB K& UE o4 K I o
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2.1.2 RSA Z45 4}

RSA, HIfERE EMC N4k,
1ER EBN AR — AN 2. e
MBI RSA SVEMMF N G sor, HG
N EMC.

7E 2011 4E = H RSA A JF#&N, B
(KRR T IAGIE 4 i (SecurelD Token) it
Faro AT INUE AR 2 Ho R I AR 1
AN T BBUR 1) P 3 0 45

RSA %A Ut B & A4 J5U DA g 7 it
#% o AHELERE G AR EMC AL 199 5
& SV S TS oy B R I R A R R T
Fo —THLTHBMEIAL T EMC —AN T,
JIREHIELE T 534 = AN T HF IR AR
O SC T S 25 B IF B Rk i A% S
XANMHER T Adobe B A ) IR A RN
TR0, NI T —1NaE1. &
Al A EBCE SR gt — 0 P2 pL 2

T, E PR A RIS e Ayl . 1
T (Lockheed Martin) 5t & A A H fr k1)
RSA Hda vy FLab 47 ik

2.2 BB IK

PAFNE, A TAEMS EUEV] E S
Sy, BATE R LIRS AATI P R Y
NS EFAA R, AR . T
M I NAT BT RV P e P TR 0 2
JUTFAEK, i B ATTHDRIE T RE
PEle QRS RL PN, WA AT 2 14T
KRBT

2012 3

2.2.1 Linkedin

Linkedin /& —N 4 K2 80 A AT
MBI AW EHA KA T T
ANEMH . 2012 4F/5 H,  linkedin 7,
B PSR C R . ESR B
Fi. BRI R M E A A
TANA LT IR, Fig EiE, Xt
P A NAF B A 0] R 7] B B it 5

HA ik, AWAIFRIBERL, & AKNIE
ST AT T BUE T 3K KR

2.2.2 Groupon

£ 2011 F/NH, 56 EE 44 R 1 R
Groupon 7EEIFE ) —A HREE )T A A
EM EAFFT — R, b H =12
T FH P BT A2 R A A 25 1 85 o,
ANTFo BARTENATRIG, XL E i
&g, B2, HT% google X LbidZ
7 VI 2 AT Ry T R AT it o BLIX S8
Pidm NG AATTI B 4 R 2 X L
PRI SAE A B AR NGRS o

AR, MIAUE 2L
B BAT PR foe Bl S (R B AE N o IXFE,
EYNCEEE Py e i B P

2.3 HRAFIR S A A

2.3.1 Yahoo

i, KEemEEs), WMaks
eI B U AC R HLIZ K R 5 44 7 20 A
o 32t AT R SR K5 5 AP 5% ol
TBUMG I VEZH B XL ACRIZ A F
MR, o DL IR A2 45 2 7y 7y PR 1) R
AT HIBAEE M AIT S, R )
(FIEPE . e 2l — A, 223
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. Al A XA [ R BRI T

Nikhy, HEHER WL, (HERIFAGES)
bk, FHEITE. FILE T —AEE,
T IXLE R 21 i 4 BENS T 2 B K o
EE RN, AR BT 2 4 T 5 4L
A S PEER 3Lo FALMEE ) T B4
FNIE VR BB A, VA A ALk 3AN
5 HESE o AR Bl Ak Bk B BT T
JEFRFARIIAI A Beflivh e 5 B A
JCI HL T B LA R o

2012 4t H, Yahoo #KIAKZAIFH 40
JTH P s p S il . IX R H A
FEW LA T IR L S,

24 BB RXRESBUNEBEHN RS
(SCADA) fy /gy

PRSI, JLFBITAT (1 22 0% F 2 (1 At
b i I % A P Kt R AR A
40 (SCADA) K ML AT B K - e,
AL R RS, N EIHBIAH LK
R, HURREIENM, A5,

B SCADA R0 — s
SN BE RN RS BEE R K R,
Frlt) SCADA FAEFE I ot TG 5 M

KA. O SCADA RGN AR,

TFUR S5 WS 1 o XA — AN R G
BRI BRI o (L, e A I
T RNHEBHEAESERE . T SCADA
ARG RV L BRI, — BGRIRAEE

BIF KB, (Hag, WERATHRAMALZA,

WA 4, BEKAT N, BN SCADA &
GIL A I RE . B LAY B TR B
¥ 88 SCADA Z 4[] Stuxnet 17 H .

2012 3

2.4.1 Stuxnet ¥E R

7E 2012 N H, LRHRIRE T,
5 EBUMF LLESIBUMNE 2010 “FEEA T
J& TS N BAKIC 38 5h 447 80°. bl
TH PR T HAE R G R P R G U
XL L 1B T F 2 W] SCADA &
ge ] g FE 12 A% (PLC) W . X
JE MR A B R . BRI AR
WIEAERE . MERIRZ 0T

Pae, BHRAMLANMT SR 4 R 40E
BTk AR IR L. =
AIEIR AT AR G R 4R B

2.5 P4k ARG
2.5.1 SONY

2011 “EPY H, SONY (ZJ8) 2w &Ik
TERM BRI B NBLG . KRAH LT
LETA G BEFEE RS BT fe bk
%o HH, EXAINE MG RMAAT AT §E
B Wb, e T E T s B
ATRERIIER . X AEIE A kR K
Sl 2, el T 2007 48—
FH TIX VUL DU T T0 i T Rk
i 2

HH T3 B B, T Sr s,
RIBUTAR M BEOIFIE T 24 K.

H AR PR AT BE & W A A
anonymous 4 T Ll R JEEUF A TR e
fF O R R R OR B . A

anonymous 17 1A T IX 43

S X SCEAT A [ S BRI BT 4R T R X
EC I ESPNEE &7 i) L E S N e DTS
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2.5.2 Google

Google 7t 2011 P4 H kA T AbATT &
WVFZ gmail AT, &4 A,
X E B R DU g A,
N 7 X . FBRAT IR T 44
HECE AT, I N EVFZ . X
PEFHE LR SN google SCAEHE N T3
. ERE Y SRR (2, Bl
VFZ A RIISCEHZSEM, I8 HARR)
gk

3. ZVFE R RENRIE

3 VA R 1) ) gt e KK o

BUAE,  FRATTARE IS A7 Az 0 H 4 # A

2.5 ¥ K % (Exabyte or quintillion or 10'%).

H I AR HE L LA B 0 ot R s
RIS 2 LA o BRATTHE 350 25 B 1 K4
AR BRI A%, A EEE
AT, BRI B K 808
HE AL BRI AR R AN B T (T,
Him 2 8.

PR R JE R I EE (R b AL 2

W, SIS SR AR AT AL B O 2K
PIEARER . RN EIRE . R &
FROARBEIE Y. T o X, Hadoop Jf4T 4k

PRECARMIAR N ) mapReduce g I

FEBE R I b A Bl 2 B
Ao I T BB AW 17 1 A P R
PAEARNE . B BRI R

MOl AP LLEHIE] 1BM KR 3 AL,

bt e R A AR G 5 T S LA (0 R AU

® http:/ivww-01.ibm.com/software/data/bigdata/

2012 3

— AL LSRR P A R 4L
B e VSN REAUAL

RIS DA S5 29 2R v TR BAR DA
FATIR 45 45 (1 BT AE AR A S R s
o AHEINENIT IR B R RS
RIBAT T AL RER) AT

HiE, UM RRE— A
AE AR I . 12 A J) B HIE
FEMHE AT LA M, e,
i 2 3 @ R RN e e N B 2R
FEE, RATEFAE S AR R AR
UE, DL bR dEs B (EAT A 1
s BAE ke, AE RS
WIEAELE s A (compliance) , H A
P (governance) F1 XU 4 (risk) 5 f& ML 4b
HERIHK 2% s i HOR LSR5

SUF IR B ) AR ¢ b BT o
A5 B B (enterprise) = 5.

Ko#t = & mh & i (Critical
Infrastructure for Cloud Computing) {3451+
I NN 6/ e SR s/ Pt (i
GARFRIEE & WA . AV 2 A,
EVEAAC IR R 1) T AR 7 2 v

41T ZR® I

HORZ ) = LK, AR —
2 TARR TP N R R B = voh S 2 4
TRUEZRARELIETH RN ZED RS . B
P BIVE 2 AR . JE I L1 Y

! Zhixiong Chen and John Yoon, IT Auditing to Assure a
Secure Cloud Computing, In the proceedings of The 6th
IEEE World Congress on Services, July 5-10, 2010, Miami,
Florida, USA, pp253-259
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KU A N IR RTAME I 1T 2245 v (Internal
and External IT Security Auditing) ®.

AR T F 2/ A, —Nid g
RSG5 d 1, S ANl LAk
EORE T 24dib. 1T Z4d it EEA
FEH R, $5 FHEQL, AR AR Fh A B
T H. bk, COSO (The Committee of

Sponsoring Organizations of The National
Commission of Fraudulent Financial

Reporting) °J5i >k 3 %22 FH 78 5 10 45 30

WAE E WA A 1T %49 it. CoblT &
ZUZ T HREE TR FHELGLR P4
(R RO R AT T WSl A
AT R WA TSRS T &
PR, FROAEHIH bR, B IX ez g mr Lo
A LB E R ORE,  wl B ARk ]
DASIZE, AN 05 [ S 5t ) Aokt e B A% I
Ko FTLL, CoblT 4y T 1T w4t
RAT—ANM RS HLERiR SAELIEE
ITILY,

IT 2245 U1 1 0L A2 v] DLT] P b ) 2
K, B SCEUFIRNE R, TRk, ZESEHLTE
SFHE TR, BEEHRE, W amid
Fi, DARCH UF UG IR ERER o

IT %4 v T MR ORI R 2% 1)
T8, BREATRHCR TF ARG P 1R, %

8 Zhixiong Chen, John Yoon and Yun Wang, Integrating IT
Security Auditing to IA Curriculum, Proceedings from the
16th Colloquium (CISSE) (ISBN: 1-933510-95-1), Lake
Buena Vista, Florida, June 11-13, 2012, pp149-156

® http://www.coso.org/

10 ISACA (Information Systems Audit & Control
Association, http://www.isaca.org), digital publication,
COBIT4.1 (The Control Objectives for Information and
related Technology. COBIT now is under the responsibility
of ITGI (The IT Governance Institute, http://www.itgi.org/)
W http:/iwww.itil-officialsite.com/

2012 3

AFIRMER R, BEA 5 AR R
A A RE . ity ZHCHR R m R IPME AR AT
HTERL

5. BURFHITEA

WU AFEHES) 2 2 4x, B B
W 2% 22 4 EEEBINAT AT ARAT ) LU
RENTVER B 2% 2 AR A ER, S
BRAICEGR. Wl IAHL A SR 75t
B IEST, LA FREC A 2 e
ANA

2009 fE 1LY, G ESRE SR
B A, BRI A RIS L HES M 4% 4 4
W, AR ERCE . kMg A Ik,
IS A BRI R, 24T 21 AL
B 1 57 8 K7

e Mg e il b, LEE
Bl e B AR A S i T M
B AN A J7 1) ) G (Center of
Excellence) 2. >4y SHTST L 4T
JEWt T, ZE M-S I BRI S S
Yo bohn, WeAEh B 2 R R 32 ST
FURIR R L (START) B2 7E 2005 4F 4
— UL AR TS R . AT H bRl e B
I A7 G ] 5K 2 A A ISR e R S B T4
B PR A DUBICHR A A (R S ] FE R OC T 2%
TRED PN PSP EA S (e =SV S
TR A E R R . 4201 John Jay
Criminal College #| f#L<s % R #ith 2
THEIRER#E . WE, BT — 2
Wadifh, ANEEE PRk E N, AT
SIS ISR A AT E S RN

12 www.dhs.gov/files/programs/editorial_0498.shtm
13 http://www.start.umd.edu/start/
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] |57 00 ok g ST ey, AEARATTIA
SRy X S ] 2 s 2 O L B (R A IBURT 41 2]
THe . MRS NS Kl h— L
RIURA . Lotn . i v it 455 A7 2t
LI I RN D3 ) SR a2 A L
BRI BT )R e .

FHXT T p7 86, 56 EE K22 R
(NSA) 115 R UE 2 & 55 H L (Centers
of Academic Excellence in Information
Assurance Education) I 5 HAG 32 (AR K
PEM. EN 2004 fEITUR, 2T T
—HENTENER, BEMIFRHAE R
REHBE M 0. Bi)E, WXIFHETHE
SRUERF FEAEF5 HCo R DUAL X 2267 AL
A5 SR UE A LTS e . 2012 4 X JF
& T 15 SR IFiZ/E (Cyber Operation) £ 75
b B, BEMLE ORI AR
JRVE AL [ 5% 2 4 R G2 LA E I
TR B 22 TRRIE . AR Jim 38 k0] 0 T T BA
WIRE ), AR E R,

i EPRIEH T LI B U
EISCRF. B3, I TER) g, R
WfES) T AE B RIE T . X DBUF
HEN AR T 1 o

BT B SR, (HE, K
A5 B RUE A LTS 04l AT 53 4% H
AR, e ISR A A B a2
LONBURBTT AR I ) R I T2
EEORBE IR H o X2 MR BT I
Ho fETAEAS RGN, 22 Eie
SRS T BUM . AN, it Al LA
i HABBFTIA .

1 \www.nsa.gov/ia/academic_outreach/nat_cae/index.shtml
% http://www.cnss.gov/

2012 3

S [ R A Aa U R T HoE A
ARZAEAT LA HIEEH T LT,
I A ]H ORI IR 2 A
B ARG MAT AR B8

5% B [ SR fE AN 5 AR (NIST) A %2
JRICJRE) T E M 2 E, BT R
T W &% 22 42 57 B ) HE B¢ (The NICE
Cybersecurity Workforce Framework) ] %
W XA HESR A & B PRG-I 28 22 4
TAERE ARG e XL, i
—AAREARP AT EAAANFERE L. X
DI HEZE 5 AR T e S 2224 T AR M
SR o 1Kt AMEA R X H G2
A ZEARER A SR A BEAESN I TAE . X
DI HESE SN 28224 T AR 3 B R  :

1. %4 (Securely Provision) : 3% &
KT2AE T REMMETER, Bt g
Vo WAHE L RGTT K

2. IBAERI4EPY (Operate and Maintain) :
FEIEN T RGN IEF BT IR AR L
FFLORIEIX 28 R G5 im0 T AR 4

3. {54 F1 5 1 (Protect and Defend) :
TR NE 1T RGBT S 4rH
Al SRR RH R AR T 6 1) 8 5

4. 7 (Investigate) :  FEEX T 1T
R, WS FECFUEE A O F A e R AL
HEAT A

5. &/ FlSK4E (Operate and Collect) :
F BR AR LML AR 1 9 2545 BT RAE LA
W R AT BAEAT A FH BN 5 s

6. 73 11 (Analyze) : = % J& X IE R I
(13193 28455 S TEAT o Ml AR PR RS (58 R0 DA LA
PR S A4 A B s

Bhttp:/iwww.dhs.gov/files/programs/ge_1158611596104.5
htm
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7. CFF (Support) : = B & FE AL 2%
AT BN 5 BABATT I T N 4% e A A
I A

BT Aoy o J LR e,
W2z G M, AT 7RI IT
Ko ALK, FHRR, RGOSR
R, ARV R R ST RRIAN T 5 —
HKo B ADIUGE ST TARRI 55 5 AT 20
HAMERE, PR RER AR kM. it
X HESRPE R ARl ol LUK BUR sl Al A
2% st a TAE B TIREITE S . oA
SN B RE D T BRI T 284

5k ] [ 9 38 A 5 ] AR 2 B 0 Dl
BEOL TR IR A 2225 4 DA 22 26 5 ) I 2%
g e SRR SR A A 20 20 BUR
55 o k55 IR A 2 (X A F R4 R
VP22 E B TR IR e i £ 11X
RAEERIEAE, AP T 24 2R 9%,
W T LR R . AT HEBUT TAER)
2045 0 ] UL ELBCAE By AEAAAT Ak B AR

HWR, SMEIES . S BERIAIY
5% 16 5 < ke S 7 X 4% 22 4 ) 2 ST FIRIFS
tean, £EBARBEESENATEITE
(Trustworthy Computing) it & EL 4 5 44 1
A .

R, 0 B4 [ ) W 28 22 4 5 36
Lttmr, Cyber watch'’. Cyber Challening®®.
Cyber Defense Competition'®. 5 3 [&] i),
VEZ 20, WIRIRI Tl St 3 bl sk 198 5
FBIH 0 L FEEAE AW B . BT )
o AR HR L TR M
(STEM) Ik &t K (CyberStem) .

7 http://www.cyberwatchcenter.org/
18 https://www.nbise.org/uscc
1 http://www.nationalccdc.org/
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5k I [ I 8 ko x S5 F] 2 BROFJ0— 2858
Hras, ST DAAEAR BT 24 SRS
b, BRI DC3%. XA AL
AL AR AT TR, 2R G 1E,
TR GEMEVF 245 KA IREE EOR I TRAE
IXEEPRFE A ] LU 255 R SE . AN,
b ER 2 R AT SE [ R el 2 D A 6
[ Zx Ko

6. &5

ARTCRRPEAE A CAE RS LA T,
FOE A LA h TP 5 BBORAT 10 1) 3
iAo, AR R R R

2 http:/vww.de3.mil/
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