“+ZR” BERESEFHRALEE
TEEEHE ‘TR ESHNEM

Nucleus
' N\

I e %
| ’ o
e 2 @ E‘E‘?}ﬁ SXHEN

E -V R v W

X ERAA% ot

SHANGHAI JIAO TONG UNIVERSITY PRESS




Nucleus

Sz R=ZE

¥ g BB 4L EEte

Rl R BiEgt 3| 5| xERe RN
4 & = IR B MR PR Ok X
B & BT 2

SHANGHAI JIAO TONG UNIVERSITY PRESS




HERE

' AROBE/\NETT, SN e TOEEEMEAY, WEGE XEKE A 200~50018 , BB KEXEKEY

700~1 20018, BE—BXER AT P EXLY, TSFig 5, EERBUFET M EH L EERA
AR, RSN ZTREN R AR R H AR, 55 & PRERIFOA SRR, R U5 B SR 3
AE,

EHBERSE (CIP) %38
FROORSEAEMBE. 3/ ERtd, RoaLp, B
BAEEH . — . EEm AN IR, 2014
(o AT )

ISBN 978-7-313-11169-2

[.O#- 1.0 QK- QF- NOKE—
PISEBE —FHHR —HH V.(DH319.4

P EARAE 18 CIPHURAZ T (2014) 2 093292 =

MO K P IIE ML, 3

= R ERM RAM Bre

HARRTT: gl kst iRt # i EETHERKS1IS
BREL4RES . 200030 B 3F. 021-64071208

MR A BRR

B B EBRARESHERAS 2 . 2EFERE

FF A 889mm x 1194mm  1/16 Bl 3. 875

F O 15F %

B R 2014FE6 HE 1R Dl R 201456 BE 1 RENRI
+# 5. ISBN 978-7-313-11169-2/H

E M 26007

B Riuwmns
ERE . MBIABEENIEF B 550 S5 R FERER
BXR#8IE. 021-54742979



Nucleus

<<:#‘ijle| RSEZE) 2252084

W=

77 RIRE (EBZEAR)
AHEE (EEXEA)
Alexander Simon Green ()

WESEMT EER (EBK)

WMEREEF (wrrEEE)
HXE (L2 ASE) xF (REETKF)

XZEE (ILRHBEAL) KIEE (PEEHFEKRS)
FEF (FILKZE) R GAdtkE)
" ) (BBIAZ) ERF (LFRXZE)
BEE (tRXEAZ) THER (FHEIKRY)

WESER UTHSRS%R)

R BR ETE BB OBEE B
KEZE IRH IRN BEY wHE K
FEER BERZ KM% R 8 IBg %
REE

Noof




B AL

21K, KBRS IR T — bk 509 K 5 KB R, o Rk 2
AR UMK | TR | P Fo A SOME 3R S AR , RABAL
FRHT W38, AL (BB K 5 I35 ) R 5 B2 2 A — A
R,

20134 s R 89 (BT A S K F S iB ik ik ) A 5] HHZH) S kP A
MAZTRER, MAEXFEELEG R, MARBD, SELRXK LW
AN, RAVERE TR BAT T BOR, IR E (#4005 K 2 535 046 00 i )
##,

—. B % Bk

«ﬁﬁmkiﬁﬁmﬁm¢>%u@%@sk#%ﬁ&ﬁﬁﬁ»ﬁ&ﬁ,
Mﬂz’-iwﬁ?ﬁ'c&%%i&'rﬁiﬁlﬁ]iﬁ%&ﬁ——*ﬁfﬁi&,ﬁﬁﬂ"%—‘%}ﬁﬁ?,
¥A content-based % 4 5 R , X F it L AR €148 B 5 Kok A 60 ALk X

BT, REXFRIEHPRFR LT R AR, R BB 20 %
FREMFEST, MRAALOTEE—F G+ ks in B — AP
AR QU RR, HA) W, RELBE LB F R0 L R
A AT AT 6 TR 00 6 IR s 5
WU ) ERATE DK AL EBRERD S .




= BMEMAESR

(RS RF BRI ) R (Fihos K FHE) £ TR HE K
M, QIS K F BRI R ) (F s k3 55T
1) (FHS K F BN 2) (00 K F BRI E 3) (H
MU RFIBNA I EA) B (A0S K FEBRAHA L) 27 HH S
BRI FEBBZLEERS, D GE A RE S AR KT 9K P )
LTS

B QENNET, BAEA 0K L AR, B HA ST
PR ERE(H o R FEBRBHAZ) M LT 28R
T, EERRT (B CRFRBLEHE), BELELERE S
200~500737 , # 4% K4 L F K H 700~1 2004, RJ6 — B X FR % F b
XA, LEFETHM, TRRBHEATRYE R * LAY 8 KK T
K, BRI R S . ik E e WA R s, H R G R EA
Foe A SUF R FA DL LA il A £,

= #AE A LA

YEA (HALS K5 Bk B HAZ) 6 Btk A M, BATR (4
SR IENA L) FA L SR Y T 2GRN, R A LR
RYFUINER, F LRI A ZARMIR ST IS0, £5A XSRS
WEHTF PHIPRE LRIGREE BT AR (I X 5 HIEF)
MRk ) P AR 0 S Ak S A B AT 2, BT R A 5 Sk ;
FLRE O LMBMAH SOPAH L 025 CRABREH,




Unit 1 The Age of Robots /1

Unit 2 Nuclear Radiation /15

Unit 3 Food Safety /31

Unit 4 The Use of Nanotechnology /47
U;iit 5 The World Wide Web /61

Unit 6 Global Warming /77

Unit 7 The Universe /93

Unit 8 Biology and Our life /109

Keys /125




-
o




Reading Ladder

Time Taken: minutes

A Dream of Robot’s Rights

Capri makes small talk to the familiar barista (#e=E )7 ), then takes his chai latte
(¥p 45 78 %k 9wk ) to a window table where he sits alone and ruminates" about
whether all this human interaction will disappear in the near future as robots will have
a bigger role in society.

There is no idling by Capri as he sits down. His mind is processing scenarios
of sentient” robots being abused as slaves and he is fearful that another Civil Rights
battle might erupt.

“As of 2011, the emphasis in robotics has been to make robots functional as
mechanical servants, but soon robots will possess both thought and feeling,” said
Capri.

Capri foresees™ the programming of thoughts and feelings into robots as the next
big step in robotic evolution and he is concerned humans won’t recognize a robot’s
feelings. In the next 20 years, Capri envisions that robots will be sentient and they’Il
need protection. “This is where I would draw the line and call for a Bill of Rights for

Robots.” He added, “We, as humans, need to exercise our sense of empathy® toward
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The Age of Robots  Unit 1

the robots we are creating, and robots should be programmed with a sense of empathy
toward us and each other.”

Capri’s knowledge as a cosmologist-futurist has him worried that as robots
become more advanced, humans will fail to realize that robots are more than machines
to simplify their lives.

“As we program robots at higher levels, I’ll be lobbying for programming an
ethic'® of empathy.” More empathy is something humans could benefit from as well,
believes Capri. “As humans, with at best a shaky record when it comes to avoiding
war and harsh prejudices towards one another, we could do with some reprogramming
ourselves.” The stronger the empathy, the less likely one’s tendency toward violence as
a means of solving problems, explains Capri. “The hope of the future is not technology
alone,” Capri adds. “It’s the empathy necessary for all of us, human and robot, to
survive and thrive.”

“The evolution of robots is inevitable,” Capri states forebodingly. The line
between human and machine is already beginning to blur, and Capri wonders what
will life be like for people who have had limbs and human features replaced by

robotic parts. Humans will become more robotic as robots become more human.

(392 words)

Abridged and revised from

http: //www.botmag.com/index.php/a-dream-of-robot-rights

T g s = ” — e ™ o —
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Select the most appropriate answer for each of the following questions.

(1) Robots are supposed to be in this passage.
A. sentient B. lonely

C. sentimental D. emotionless



(2) Capri believes robots are so sentient that they may ask for

A. voting rights B. democratic rights
C. civil rights D. refusal rights
(3) Capri is concerned humans won’t recognize a robot’s
A. love B. hate
C. revenge D. feelings

(4) Capri believes robots should be programmed with a sense of
A. empathy B. humor
C. pain D. happiness
(5) It can be inferred from the passage that
A. robots may be the slaves of human beings
B. robots may become dominant in human beings’ society
C. robots may serve human beings

D. robots may become more violent in the future

Time Taken: _ minutes

Pipeline Exploration Robot

Regular inspection of pipelines is a key factor in ensuring safe transport and

1)

 finding pipe leakages or blockages” for a wide variety of applications®, e.g. oil
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The Age of Robots  Unit 1

and gas transport. Using pipeline exploration robots to enter pipelines and carry
out inspection work with HD cameras greatly increases efficiency and quality of
inspection. A pipeline exploration robot system includes a control station and a robot.

A control station is a single board computer or a PC responsible for receiving,
storing and displaying video signals sent by robots as well as controlling robots’
behavior by sending instructions.

Pipeline exploration robots consist of a multimedia application processor, status
and environment information, camera and a communication system. The application
processors controls robots’ movements and operate” the camera system based on
the instructions sent by the control station, while simultaneously sending robot status
and encoded video signals back to the control station. Pipeline exploration robots
usually use wheels or caterpillar tracks (/&7 ) as their moving system because gas/
oil pipelines always have a large diameter. An individual moving system of this kind
is equipped with multiple brushless motors to ensure the capability of overcoming
obstacles. The status and environment information system is composed of a rotary
encoder ( # 3% %3 55 25 ), an electronic compass, a 3—axis accelerometer and temperature
& humidity sensors. The system can provide general information about robots’
locations, speed and inclination angle, temperature & humidity data which are helpful
for the operators to make decisions on robot behavior control. The camera system
consists of motion control and video processing units, and usually is coupled with an
ultrasonic sensor to detect the thickness status of pipelines. The motion control unit
has a servo motor to adjust the camera’s height and rotation so that all the areas in the
pipelines can be scanned by camera. The task of video signal processing is handled
by imaging sensors and multimedia application processors which work together to
implement video capture, signal conversion and encoding processes. In order to

achieve better communication quality and longer distance, the encoded video and
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R eading Ladder

control signals are combined into a single signal by a FPGA (#.3% 7T %242 11 5 %1 )

Select the most appropriate answer for each of the following questions.

(1)

(2)

(3)

included in the communication system, and then processed by a serializer to produce
LVDS (Low Voltage Differential Signal) to be transmitted through twisted-pair cables.

If signals have to travel a much longer distance, fiber-optic cables could be a good

option as they can cover distances up to several kilometers.

As robotics technology develops, future pipeline exploration robots would

feature more sophisticated A. 1. (Artificial Intelligence), making them capable of

“thinking and working” with minimum human intervention. (4/7 words)

Abridged and revised from
http: //fr.farnell.com/jsp/bespoke/bespoke7.jsp?bespokepage=common/fr/technology-first/

applications/robotics/pipeline-exploration-robot.jsp

Pipeline exploration robots can greatly increase

A. the variety of applications of pipelines

B. the efficiency and quality of inspection

C. the frequency of inspections

D. the application of robots

A pipeline exploration robot system includes a(n) and a(n)
A. single board computer, PC

B. control station, robot

C. rotary encoder, electronic compass

D. sensor, processor

Pipeline exploration robots usually use as their moving system.
A. wheels or caterpillar tracks

B. legs and feet

C. supports
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D. propellers

(4) The motion control unit has a to adjust the camera’s height and rotation.
A. propeller B. machine
C. servo motor D. mechanical arm

(5) The author believes pipeline exploration robots in the future will be able to
A. walk and run
B. speak and communicate
C. stand up and kneel down

D. think and work

Time Taken: minutes

Directions: In this section, there is a passage with ten blanks. You are required to select one
word for each blank from a list of choices given in a word bank following the
passage. Read the passage through carefully before making your choices. Each
choice in the bank is identified by a letter. Please mark the corresponding letter

for each item. You may not use any of the words in the bank more than once.

Artificial intelligence (Al) is a (1) trend in computer automation
systems. Several types of Al technology are available. These (2) robotics,
voice-recognition systems, and many smart computer systems. Artificial intelligence
refers to any computer system that uses a (3) process to learn and improve

based on the surrounding environment and prior mistakes.

Robotics is an area that is (4) with artificial intelligence technology. |
T ;

Historically, robots were (5) computers that could only move with manual |
e = e §

remote controls. Modern robots include environment (6) that can detect E
i
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| Reading Ladder

explosives and other materials. This creates a smarter robot that can be used in
dangerous conditions including accidents involving hazardous materials and nuclear
disasters.

One of the most basic systems that uses Al technology is the automatic vacuum.
This household gadget can actually learn and map the logistics of a living area. The
automatic vacuum cleaner is a device that (7) these coordinates based on
hitting the walls and furniture of the home. Once the vacuum has (8) the
rooms, it can clean the rooms without hitting any obstacle.

Voice-recognition systems are (9) form of artificial intelligence
technology. This computer technology is quickly becoming available in most cars and
cell phones. Voice-recognition systems were one of the most (10) systems
to build because voices have specific characteristics that are hard to decipher. Modern

voice-recognition systems learn commands based on the user voice, and then learn to

accept commands based on that pattern. (237 words)

Abridged and revised from
http: //www.wisegeek.com/what-are-the-different-types-of-artificial-intelligence-

technology.htm
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(A) include (I) logical
(B) sensors (J) growing
(C) learns (K ) mapped
(D) another (L) drawn
(E) evolving (M) average
(F) target (N) dumb
(G) latest (0O) invest
(H) difficult
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Time Taken: minutes

Directions: In this section, you are going to read a passage with ten statements attached to it.
Each statement contains information given in one of the paragraphs. Identify the
paragraph from which the information is derived. You may choose a paragraph

more than once. Each paragraph is marked with a letter.

Digital Technology — A Third Industrial Revolution

A | “As manufacturing goes digital, it will change out of all recognition,” says Paul
Markillie. And some of the business of making things will return to rich countries. |
Outside the Frankfurt Messe (3% 2 #,731% %2 ), home of innumerable German i
trade fairs, stands the “Hammering Man”, a 21-metre kinetic statue that steadily |
raises and lowers its arm to bash a piece of metal with a hammer. Jonathan
Borofsky, the artist who built it, says it is a celebration of the worker using his
mind and hands to create the world we live in. That is a familiar story. But now the
tools are changing in a number of remarkable ways that will transform the future
of manufacturing.

B| One of those big trade fairs held in Frankfurt is EuroMold ( Bt 4 L& 45 &),
which shows machines for making prototypes of products, the tools needed to put
those things into production and all manner of other manufacturing kit. Old-school

engineers worked with lathes, drills, stamping presses and molding machines.

These still exist, but EuroMold exhibits no oily machinery tended by men in
overalls. Hall after hall is full of squeaky-clean American, Asian and European E
machine tools, all highly automated. Most of their operators, men and women, sit
in front of computer screens. Nowhere will you find a hammer. And at the most

recent EuroMold fair, last November, another group of machines was on display:
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three-dimensional (3D) printers. Instead of bashing, bending and cutting material
the way it always has been, 3D printers build things by depositing material,
layer by layer. That is why the process is more properly described as additive
manufacturing. An American firm, 3D Systems, used one of its 3D printers to
print a hammer for your correspondent, complete with a natty wood-effect handle
and a metalized head.

C This is what manufacturing will be like in the future. Ask a factory today to make
you a single hammer to your own design and you will be presented with a bill
for thousands of dollars. The makers would have to produce a mould, cast the
head, machine it to a suitable finish, turn a wooden handle and then assemble the
parts. To do that for one hammer would be prohibitively expensive. If you are
producing thousands of hammers, each one of them will be much cheaper, thanks
to economies of scale. For a 3D printer, though, economies of scale matter much
less. Its software can be endlessly tweaked and it can make just about anything.
The cost of setting up the machine is the same whether it makes one thing or as
many things as can fit inside the machine; like a two-dimensional office printer
that pushes out one letter or many different ones until the ink cartridge and paper
need replacing, it will keep going, at about the same cost for each item.

D Additive manufacturing is not yet good enough to make a car or an iPhone, but it
is already being used to make specialist parts for cars and customized covers for
iPhones. Although it is still a relatively young technology, most people probably

already own something that was made with the help of a 3D printer. It might be a

pair of shoes, printed in solid form as a design prototype before being produced

£
E
!
i
i
§

in bulk. It could be a hearing aid (8497 %5 ), individually tailored to the shape of
the user’s ear. Or it could be a piece of jewelery, cast from a mould made by a 3D
printer or produced directly using a growing number of printable materials.

E But additive manufacturing is only one of a number of breakthroughs leading to
the factory of the future, and conventional production equipment is becoming

smarter and more flexible, too. Volkswagen has a new production strategy called

10



