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External world: market competition

Function
Interpreted artificial world v ;
; Behavior
Function
' v
) Structure
Function Behavior
v
Behavior Structure
' S EREEE
Structure e E o
>~ Funi:tion Behavior
e Behavior v
o Structure
B '
Structure /
. ) External world:
Interpreted biological world natural selection

(a)

(b)

E1. FBSHEZE PR R Bt (a) j7 Bt B = 2R B R (b)) EWR R T A i i 2. R #53K; F: TRk Be: U

179: Bs: SEBRITJy: Sb: AEMEEM: Sa: N TLE5H.

R CEIR1AI2) . MEETE R GPIE3) . E&VEE CF
FRAFS) KMo CGPIRe. 7. 8). AV IEH
HIREZE, SH—/NEUA N THSMECE . BEmdk, B
PRI RNRE /T, X SER B R AR

3.2.1 DYR I—— TR I B BORIAR O B T ) Al

B bR R TR I RE . fE SR,
A LLR A BTE 7R SRAE SR . BRI % /R,
Kano BB [10] BB [11]. 2 DIREFERH[12] 89 JH K
FE T — RYNFEADIRE AN LA, H T 5155
FRKITIRE, R 1P g2, ThRELL<zhia+XF 5> 1)
AR, Wit NRATLE HAGFREADIRE (1) Al
HRE RO, LLE 55 SRR R T RE. XM &
B T REFE A DA TR T SRR SE R T SOT AR, PRIt
B OB RSEH T AV RGN L

VU FEADIRES . “RRENIEE” “ RN <22
TEEE” ML RS, AT 2P N B B
ISk 7 i BT RIS DU MRS (R
BRI RAT B ARSI BT CRITBRAL ™ i A0 AR 55 (R AH
KGR HEEE CBRR S AR -7 i s L A A5
2O ARAEREEE BRI Rz AT IS AR OAE 2D i,
— G HA M S EEREE ST KMIHENL, B2 AR iR
E, WEHPRANDGH SR AR L. &
HAH A AE AN AE T KIMIHENL, B2 3R 50 B e R 4T
PR CAngET EE LA A ke i as ) AR B (oK
o Bk ZE AT DD
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U 2L fE. DAL, AT DUOARAE B4 R 5l AR o

K1 EBURE R D) AR

Basic function Flow
Function entity Basic “verbs” Flow entity ~ Basic “objects”
Perceive Detect Physical Time
context Confirm context Location/territory
Display Weather
Monitor Temperature
Navigate Humidity
Search Direction
Request Air/water quality
Recognize Social Peer products
Import/export context Hostility/danger
Process Translate Hospitality
context Compare Complementary service
Clean/filter Resource supply
Integrate/fuse User context User demographics
Uncouple User habit
Learn context ~Communicate User preference
Validate User knowledge
Memorize User mood/health
Track Operation Power/energy
Analyze context Degree of wear
Diagnose Computing power
Respond Change Intelligence
context Actuate Maintenance record
Escape Software update

AR SR S DI Re S RZ IR S5 R . B,
Thfe < BN PS> w] LI 23 i o S B AR 7 Dh RE < I
SR B> < BN P> A< RN AL B >o 20 AT[R] I 25
ZAEE (BB D 1, 2R SRR
HH.
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3.2.2. SR 20—y 5E K D LE W B Ge 3 TUYIAT

PETROR, B Rk AR R B A TUAT R, 5
PRI T Th R E TUAT I FBS HESE R A, A SCH
HINEZEh, AT AR A B RS . WNETREM SR
GihIREUT A, BT Th e th 3R BUT A N B .
AU, AR R G L T T AR b B 1
AL ST, RBCE T EME R . X0 T Y
JB R AL,

LY RATR00 % AR . ABET LT T 7450 2
s BB A R G, IR AR, BA1d
W Shu [13]f9777%, 3 T8RS S MBID $i A [14], iR
Bl PRI T IX L) R G AN E R ST
W ThRE- 17 AR R RIE, BUEM RGN
HBAN/ WL/ JRIR, KRR SR (ENThAS. AT g
(IR SRR K. WMEIFIR, HE TR
IHEEAT AR (THEEAT NAERE) LUE TR R G
&, MPERE—FIEO MRS, TR ML
R G BRI 104N SRR AT . FEAEREIIEAN BT

R2 NERAN BRI RS

No. Bio-system No. Bio-system No. Bio-system
1 Snake 26 Moth 51 Cuttlefish

2 Armadillo 27  Cricket 52 Cod fish

3 Crocodile 28  Firefly 53 Goby fish

4 Chameleon 29  Wolf 54  Remora

5 Sandfish lizard 30  Mite 55 Pigeon

6 Gecko 31  Caterpillar 56 Polar bear

7 Green frog 32 Octopus 57 Peacock

8  Fruitfly 33 Giant squid 58  Raven

9 Honey bee 34 Jaguar 59 Ostrich

10  Black garden ant ||35  Ghost crab 60  Reindeer

11 Gravel ant 36  Spiny lobster 61 Aardvark

12 Badger 37  Seaturtle 62 Affican elephant
13 Dung beetle 38  Flashlight fish 63 Bat

14 Jewel beetle 39 Mantis shrimp 64 Whale

15  Carrion beetle 40  Snails 65 Manatee

16  Woodworm 41  Rhinoceros 66 Bloodhound
17 Earthworm 42 Plankton 67 Platypus

18  Glowworm 43 Catfish 68 Rat

19  Echidnas 44 Salmon 69  Seal

20  Spider 45  Shark 70  Star-nosed mole
21  Butterfly 46  Piranha 71 Rabbit

22 Monarch butterfly [[47  Damselfish 72 Pig

23 Mosquito 48  Electric ray 73 Monkey

24 Cockroach 49  Elephantnose fish |74  Zebra

25 Stick insect 50  Anglerfish

W, B RN TR A RS, Beaihtl, —HE
SLT DIRE-AT NS, AR T st e AL — 41
KA EY RSt

ANFEIhRE-1T %, SR AFKED RS, Rl
i AR K D RE-47 XS, AT REIE 2 Al A &
. B, HBE T 2 ADIRE-AT XN, HIFEKEY)
ARG B RIT R 2 IR ERXAELL T, %4
ARG IR, RY 75 HAR b RREFEE . F
B, DIRE-1T MR GE 1 E M TR 2 B R R 10
ANThRE, T HAB ) RE W] DLLE S B b ) E

3.23. PR 3— R T HUIMT R NG 45k

RE, BRNT I @ NG, DRI B
WA TIAT . NG RS AT URE 1% 45
HMSEMRGNE X IR BN 24
P RIS HO Hl, — DUV 2 B AT
%, FrRAA] DCR DB S BORIE A F I 45 . BT 2
R (DC) IRFIMERTT R E K. T T EWRG W
AT AE 8 25 26 AF R ORI BRI RE 70, BTH AL AT BA3R
BEWE Ko BN, DR D9 SO L 0 35 14 ) 5CAN R B
() Ak T A iy v il 25 A (@70 °CO, BT ELVEATATBA
I RS R TE ES, Al SRICAT B, K B AR
S 2k .

3.2.4. PBR 4——4r it N L850 459 H SLBriT A

Rk, M EIR NGS5 dn 15 e bRAT . SEbR
TS, EREMEMRLH, N5 FHERIT N
[7]. fERESE R AT DA A P S5 2 7 v [ 15 AE P B 25 (] vp
P, Ry DUE A 2 T AT LSS (VR (it
T HAE A h Mg 16]. H1T N T4k A0
CRATZSHO AR, B RT DR 38 AS [7] 204 2 18] 1) 46
KER, FHBETHEERELT]3AT 90T

3.2.5. IR 5—— W SEBRAT NS TUHAT N

W NG LT R B SEBRAT R, 5SS )
AT AT LU, 1 PO ROK ik R = AN B 5 0 ) 2D 3R
CHp2BBR6. THNI8). AR SEhrir Sy B A T FWUHAAT v,
VU1 I R AF S M F B ) e N T4k, T4 A eIl g
FESLE, P DLE IS H F AR AR NIRRT
NG SEBRAT N LSRR, AR SERRAT N
IR OGRS A5 D 5 AT A AR S E s
CNF= S I R R 3 D 3547 SER PR [18]
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Behavior
Function Taste Olfactory Touch Heightened Chemical Vibratio Polarized/ . Magneto-
Infrasound . K . . Echolocation .
sense sense sense sight/sound ~ signals signals UV light reception
Navigate 32 1,9,10,21, 20,68 9,32, 33, 6, 10 10, 24,40, 11,20,62, 10,32,39, 63,64 9, 16,23,
direction 22,23,43, 52,64 43 66, 68,69 60, 66, 68 36,37, 42,
45, 55, 66, 44,45, 48,
68 55
Detect nearby 1, 32, 33, 1,8,9,22, 20,43,65 32,43 6,7, 81 9,33,43, 1,5,7,20, 21,22,32, 63,64 42,45, 67
bio-systems ~ 43,71,72 26,43, 45, 62, 66 27,43,52, 39,60, 66
68 62, 65, 66
Communicate 9,10 9, 10, 62 27,57,62 4,6 40 62 28 63, 64
with peers
Detect 2,40, 43, 10, 16,32 57,62 6,32,33,51 4,32,43 1,9,16,27, 21,39,40, 64
predators 73 52,69 47
Track target 1,8,21,62, 1,3,8,9, 20,43,65, 3 6,7,33,39 16,21,33, 1,5,7,20, 39,47,66 63,64 19, 45, 48,
(prey) 67,71,72  26,45,67 67, 68, 69 43,52 62, 66, 68, 49, 67
69
Recognize 1,8,9,17, 1,2,8,9, 16, 20,32, 3,57,62 6 10,21,32, 1,5,7,16, 27,44,47, 63,64 9,19,42,
owner 21,33,43, 10,22,25, 43,62, 68, 33,40,43 20,27 51, 60, 66 45,49, 67
(hospitality)  67,71,72  32,43,45, 73
68
Search 9,21,22, 3,9, 16,24, 6,7,8,43 3,40 16,24,25, 9,16,47 63, 64 36,42, 45
resources 55, 66 40, 65 52,62
Search 7,11, 15, 74 39, 53, 54, 39, 45,59 11,31 53 58
service (bio- 20, 30, 31, 71
symbiosis) 37,45, 48,
54
Monitor 9,55,62,66 32 4,7,32,51 17,62 17,32, 45,
weather 51

UV: ultraviolet.

3.2.6. DU 6—— B TR A K A NGS5

WRAEFBS L, Wil QUH EE i = A HEAPE (R
5K AT NRITHREI R 51K . TEARSCHRH HELE
HAPGTIRERAS RN T AEM S KB SRR 458 A H Y,
SRR TUAT NG ST A Z R . Bk, R
R AT A R BT N, A HEAEN. ET5%
SCHR[4] FHLE FIBID RS, X — P r i —L 0 =4 T
WU QI E SUEWIRRRTT R @RI R T R
T TAEREE; O T/EEBEMNHT AN L. X—idf
o ST A S R BRI, AT DA i St 5 P kR I DC
RPN A

3.2.7. BB T— RV R K B HUAT N

Un SR EE A FE R AN BE S AT BR TIUYAT 9 5 SERRAT N I
A—E, WAL AV R R BT . Ty
1T NRALD B2 WA R Gerh R B SR, FUAT
(0 B M 2 AR EORE U EM R G Al M

SHESETSE . Flan, AT RAGER S S AN R A A 2 A
AR R AR SR N R 2R G AR AL OR B R TUAT O
A, LI 2 B N LR RE AL AR 2% S SR K ok =
HITAT N, Xt Imr e . i, I8
Mg, Bt AT DU TR B AV G5 K (Anig s 45
D) i RIBOR BT R R AR 451 .

3.2.8. PR 8—— WA A K EI TR

Ba, FIRAYE R, EFWEDIRE. Bk, wE
1R E k8 (D) Frax, W RLNAEY) KRG IEBUH IR,
I LR R R =M. BRI S, RUMAEM RS 8
WM REF= S RAT = 5, I HEE T A9 R G R e
il E AR AR AR e T REHERE . LUk, B R A A Sk
8 (i) fin, WLLETHG XRREMIIRE. EVWRSE
HDREM G R 773, ATRLE R BETHIT . S8 T A ] i B T
ReRl G, TTLAMNAEM RS b AG Rk, Hldn, $5isch) A
PRI SER R S, R AR AN Ak 5 R AR AR, T



6

ARRTE RS 3 X 4% PN A1 1545 B TP B SCHE T o Ty
AR AR L H A B 22 4~5 455 [19].

B2 @R T AW )3 8 B8 b e v o 72 i v 7
Bl B s T H T W AR D IR BB vk
AT H,

4. ZHIEAR

FEAT R, diE— AR T, AR T
FIBID-SPHEZEKIT & B e 77 it o FRATTIAAE 55 22 FE B X
AL 2E A iRobot Roomba 650 (Roomba), ffiJLsH H
HIHEIRAEE ]

4.1 DI 1—— R iR e ThRe
B RKH T Amazon.com 7E LI E Fig.
134T T KRG EEdE 0, 508 T 50N & 1F

- D

Regular product

W CNTRR|S %, FADMFAERI0ONTFIR). Wi RS
(R PR 73 BT [20], A X EEPPR FRER S BT E
R TP HUREWUER. B, oElL gD
51 BRI SR % 7 /5 5RAT :

o LB NI SRR EYVIIEME, FEHAT R

o WERHLES AR T, H ROZICEIRE 3h R Y

EiRIp
o DFALRIS S B AR M RIL S, KIS A
2R

o BLES AT AT A B defth
© TEFABRERALT R BENLA - F AN H ORI AT
pURN
FHREUL LR HR, T IReM GRD HlE T
—IhAE, BIE<RABONE T RRE X E><ARidiE
3 DX > <R B2 L/ 5 1y >< AR ) 7 3 2 > <R g1 TR A
RIE S><MRITE R &> < 5 FAT ™ fidE>< 3R

Relevant design methods

- - . -
Step 1: formulate functions based R ’dJaIity function™~ ,~ 7 >/~ Hierarchical ™y
on customer requirements ~< _ deployment _-’ < 'ff“o model /3 _ " structure _ -’
prolem | H—4—4—0—2 @ 22—+ —n — —— Y~
formulation ‘l’ p <
Step 2: formulate expected behaviors | o " Modified "<~ ,7"  BID .
based on bio-systems ~ . _function basis _-’ “._ matrix __.’
.~ - - - T ===-" J/
l/ ( @ ———————w_ - N
Concept Step 3: synthesize an artificial structure |, +~ " Design structure Y ~ Morphological N
generation based expected behaviors Sso__ matix ___-" ' ~.__  chat ___
-~ - == >
- . === __ === N
Step 4: analyze the artificial structureto |_ Pid Rapid >, 7 Design ~ 7 Digital ~«
derive actual behaviors ‘. _ prototyping _.’ ~__simulation .7 '\ twin ./
N e - == b,
Concept J/
N —
evaluation
( ——————==_ - —-===- N\
Step 5: compare actual behaviors s Pugh’s Nt Axiomatic
with expected behaviors ‘o__ matrix __-’' M.__ design ./
e - -~ ---- == 7,
- ! A \
Step 6: reformulate the artifcial structure | . - AskNature > g BID \)
based on biological system N - - -’ '.__process .
-~ - === o
\l/ ( _-—-———————--_ - ———_ N
Concept Step 7: reformulate behavior based on ("“rhree-dimensionar‘) /7 Artificial \)
improvement biological inspirations S~___printing____- ‘< _ intelligence _ -
e —m==—m e = J/
\L P — ™\
Step 8: reformulate functions based on  |_ o~ Function ~~. ,~ Natural languagé ~
biological inspirations *~ _recommendation _ -/M._  processing _-
s e e === J

Smart product

-

D

B2, 2L R e i BT R AR U



F >,
B3R T 5B Thae Z IR, R EBER T 51%
BN AR S ThRE -

4.2. DY 2—— MRGEEY) R Ge 2 AT N

WNRAPTR[21,22], UL ETIRERBR I BN EY) R G
FEMCH B HUYIAT v B Bildn, B HE B ER S R
AL, ER “ERERIE S fABEMAEGEE, B
e by PRI “ARERR T N “IEB R, XA
LT, BAR CRIRER Y M CiEsh R AR E A
—AEV RGO REUE R, EHEAIBH T ARK DR .
3 —J5 i, W RAMAS [F] B AR 2 v SR BRI AR [ (9 4T
Mo BT, AR R R AR SR IR B R R A2 3 1
Ytk

4.3. DU 3—IRIE VAT M NG E5

BT WA O, FARE T A 24 (DP)
KRBT RE. REAThEEH £ DP#&iE i &, it
A LUR X S it S MR R B AR R SRR TT %% (AT
i) . SERIETIRSEEATHN, RS,

4.4, 5B A—— St N5 15 B S2briT N
xoxzs T — R#H N LA, 7 NRoombaisi,
W om HOIRBE AN RE Sy, —SEsEPRIT AR SN HES

4.5. DI 5—— HWESEBMT N S AT N

Kok BN THMFRSLbRAT N, SREEMRGK
AT BT BB, B, SASRILH R IE R, 5
HREELHE (MARARRE) KRR R AT
NN TR RRBRZ A, B2 4 /2 Roomba J& 4447 il
RGN BOWIZHE AT DL — MESE R ITE B A &
Chiy “AERE” A R, AIACHE: 7 ke (R “ 87
ANV 7)o REOIZ AR AL ML AR N\ AE AR O ]I S A 22 AR
A Z 8, Roomba MUATLAX 7> “RAE” 5 “HMl”
PIASIRAS, B AT ORI A4 2 5] 8, RS RAERRE
FEo PE, Roombaff i # 3 5RK M TR I HLIN 50
fEo Billn, iR Roomba el SR AR A7 K F HIHE X 35,
WUy A PSR IZ SO (TR ALRERE, FEATHERT, “TERARE”
Mo W2 3 SLZOE R . IX AR BE T BE 2 BT 1ERoomba
B ATHAT FE D FEAE

4.6. LR 6—— IR AW R K A NGS5

BTAME K, EFHE NG Bl SEA
AT DLAR 45 12 58 8 g e 1) AL, 34 T DUAS BT il o 7
&, fEHEROET A A, X SR AT LR AT, R AR
WZ 5 AT R B HEB A 45 & . B2 4 Roomba
RERS A L PPAl 1) U O (AN RAEROAR DD IR 3R
Sl 1) L (AR 2 ZE AR R AT AR D o 5 T S 01 0 4 L D)
Roombaif 24 §if [ @l 5 [ 52 1] BUHEAT LUBR,  #f e B ATT 2

H ] FEARALLRE o K5 TS Roombas 34 42 2 3 T 2 i vp e A s
F: clean the
room
[ TT1
[ I I | ]
F,: move the F,: navigate F,: clean various F,: be context- F,: be context-
cleaner rooms floors aware aware (continued)
F.,: convert X . F,.: sweep F,.: recognize . .
|| | | F,: navigate 31 I | | F,: recognize
energy to different floors corner anq edge copcentrated trapping
movement debris dirty areas
|| FR,,: start/stop || | F,,: navigate F - brush floors | —|  Fai mark || F. plan
movement under furniture 32 territory cleaning route
FR,,: recharge F..: avoid stair F,,: suction F,,: recognize F”:- t
13° — 33 — 4 — communicate
power and drop-off debris baby/pet un

with peer

| | F,.retunto
homebase

|| F,, adaptthe

pathway

|_|F,,: capture fine

dust

|| F,,: differentiate || |

trash types

F ¢ seek user
intervention

3. 1 BRSNS A (DI RE = R A5 o




R4 DhRE-1T NILEESE R

Function

Expected behavior ~ Behavior of bio-systems

Recognize a dirty Image sharpness Falcons can “see” prey when flying at high speed, due to sharp images created by a unique retina structure with

area fewer vessels

Image coverage Jump spiders have eight eyes to create 360° image coverage

Odor cues Snakes use the tongue to pick up scents and locate the scent source
Polarized light Mantis shrimps rely on the torsional rotation of their eyes to maximize the polarization contrast [21]
Mark territory Odor cues Wolves use scent to mark territory and the hunting route

Chemical scent Spiders release a special chemical scent to warn other spiders

Acoustic signals Male green frogs can lower the dominant frequency of calls to mark and defend territory [22]

Recognize trash type Image sharpness Falcons can “see” prey when flying at high speed, due to sharp images created by a unique retina structure with

fewer vessels

Odor cues Octopuses rely on smell to differentiate good food from bad food
Recognize baby or Odor image Bloodhounds can create an “odor image” in the brain based on the complex combination of various smells
pet Vibration Snakes locate prey through vibration waves

Touch sense Octopuses rely on sensitive feelers to distinguish objects

Echolocation Bats produce echolocation sound to detect obstacles

Recognize trapping ~ Touch sense Bees can use their antennae to gauge the dimensions of an object

Polarized light Octopuses use polarized vision to measure the amount of light

Fuzzy logic Ravens use logical thinking to assess a trapping situation

Plan cleaning route ~ Compass bearing Ants can correct the route based on visual landmarks

Odor sense Ants can create a traceable trail by dropping pheromone

Counting steps Desert ants calibrate a mental clock according to the motion of the sun and count steps to navigate direction in the

featureless desert

Communicate with Vibration Elephants coordinate actions by making the group rumble

peers Odor cues The queen bee produces different pheromones to characterize situations

Touch sense Ants touch each other to share information about food

Seek user interven-  Logical thinking Ravens employ logic to solve problems, even if it is a problem that does not exist in the natural domain

tion Movement cues Ravens draw other predators such as wolves to food through movement cues, by circling dead or dying prey

Movement cues Bees convey an image of the location of food sources through a dance language

RS WIS HOBEEK

_ DP
Function

1 2 3 4 5
Recognize dirty area 360° camera Bio-electronic nose Master/slave protocol  Fuzzy logic Image processing
Mark territory Bio-electronic nose Flavor-releaser Ultrasonic sensor Touch sensor UV light sensor
Recognize baby/pet Image sensor Bio-electronic nose Ultrasonic sensor Camera Vibration sensor
Recognize trash type Vibration sensor Odor sensor Touch sensor Pressure sensor Camera

Recognize trapping

Displacement sensors

Case-based reasoning

Vibration sensor

Master/slave protocol

Proximity sensor

Plan cleaning route Odor sensor Compass Touch sensor LIDRA Master/slave protocol

Communicate with peers ~ Vibration sensor Touch sensor Odor sensor Dancing algorithm Fog computing

Seek user intervention Smartphone APP Dancing Alarm Augmented reality Fuzzy logic & case-based

reasoning

P, BRSNS RSB (5% Rl SR
W AL, AT RAEE D R A R . IRl FT AT
I G — R R R . LN, ATRUEE A
B/AMEIEESEIR , - I S B W A AR J 3247 100

4.7 BB T— IRV R R BRI TUAT

WUIAT N5 SERT A R I LR S R T H i it 22
B BN, EERE-MERNEER, RETELZ
Hi[23] Wi AE AL BT BT E B AR KRR
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Actual behavior

Component

1 2 3 4
360° camera Degree Resolution Water resistance Battery life
Bio-electronic nose Electronic signals Mass spectrometry Acoustic wave Organic polymers
Vibration sensor Frequency Piezoelectric effect Electrical charge Resonance
Master/slave protocol Command sending Command execution Data transfer Latency
Proximity sensor Resolution Calibration Feedback Electromagnetic field
Fog computing Security Date storage Computing power Latency
Fuzzy logic Control accuracy Adaptive adjustment Rules Problem type

Case-based reasoning Case storage Case access

Case indexing Case searching

B E R AR, AT N JEIE R WiFi BH A 0 25 4%
ARFEaLH, FIER R IiEEs); X3 Roomba
M5 5 B a MBLR . fln, EREBRES, R
Roomba % [NAERAT WiFi & 6 (AT, AATTAT BEAR A
e, HIERZPIBEEN, 0 SR TR I B
FER, CARE, WG| HARE BRI, FER
AR SR, BT LUBER . 7oA i %
A FR[24]. 5B RKRBGE, B EcE Bt
R, IRAT N 5 R AR M PR R R R
Pl B HUAT A “ RSB B RLR” HAN “fE R
FROREL”, RIS FAT A —E .

4.8. MR A JE K E R TR

— LR IR MR AI AE R G R S ok, R
T Roomba. #i#1, Roomba ] DL $E# 5K L 24 R4,
WFE A (CCTV) BN RS, RAIANRE . XA
T LI P 28 SRV 22 A RS I “ 4% ” Roomba, i H
B A AT BN, AT LR M %R, 4 Roombaf
BN TTEENES), T LAMCCTV 2R IEBIEES. A
ARG )G, Roomban] LAHEE H 2 (14 E&es, Ui
KB HEE . Roomba-CCTV [ 2%t AT DLk 3t HoA Th i
Bihn, % Roombail Ay B A A, WA LIAE X
SHAL RIS HIEN 5 CCTV RS REHL 1% . XFhA
AT NI R ISR S W A ATy, AR — i b ] 7
AETEXUI PR EAR N B 55 — P, DLSE A A A B IE A
HIAES .
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