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Part 1 Electromechanical Introduction

Unit 1

Text

What Is Mechatronics?

In the mid-1980s, mechatronics came to mechanical engineering that is the boundary be-

tween mechanics and electronics. Today, the term
encompassed a large array of technologies, many of
which have become well-known in their own right.
Each technology still has the basic element of the mer-
ging of mechanics and electronics but now may also
involve much more, particularly software and infor-

mation technology'"’

. The relationship of mechatron-
ics among the disciplines is illustrated in Figure 1-1.
For example, many early robots resulted from
mechatronics development. As robot systems become
smarter, software development, in addition to the me-
chanical and electrical system, became central to

mechatronics.

Electro-

mechanical .
Electrical

Technology

Figure 1-1 The Relationship of
Mechatronics Among the Disciplines

Mechatronics gained legitimacy in academic circles in 1996 with the publication of the
first referred journal: IEEE/ASME'"? Transactions on Mechatronics. In the premier issue, the

authors worked to define mechatronics. After acknowledging that many definitions have circu-

lated, they selected the following for articles to be included in transactions: “the synergistic

integration of mechanical engineering with electronics and intelligent computer in the design

and manufacturing of industrial products and processes. ” The authors suggested 11 topics that

should fall, at least in part under the general category of mechatronics:

1. modeling and design
2. system integration
3. actuators and sensors
4. intelligent control
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robotics
manufacturing
motion control

vibration and noise control

O 00 3 N W

micro-device and optoelectronic systems

10. automotive systems

11. other application

A mechatronics design is a control system. One or more inputs are fed to a microcon-
troller. These inputs may have to undergo some signal conditioning before being read by the
microcontroller. The microcontroller then implements a control algorithm that interprets the

various inputs into the appropriate output or outputs[”.

Again, signal conditioning may be
necessary on the output side of the system before driving an actuator or display. In a closed
loop system, feedback is received so that the microcontroller is able to monitor and adjust the
output as necessary. Providing power to the microcontroller is the last piece of the mechatronic
system. In summary, the components of a mechatronic system are input, output, a control al-

gorithm, signal conditioning (if necessary), and power.

New Words and Phrases ‘.Q_OA’«
mechatronics [ mekoa'troniks |  n. HLE—{&{L
originate [ o'ridzineit] vi. B, K4
precision [ pri'sizon] n. ¥, HEH
discipline [ 'disiplin] n. 2}
expertise [ ekspa'tiiz] n. EAEEAR
weapon [ 'wepan]| n. HK2¥
microprocessor [ maikrou'prousesa] n. [if] fabFHEE
incorporation [ inkopa'reifon] n. 45E, &IF
boundary [ 'baundori] n. $H, HHL
encompass [ in'kampas] v fUFE, %%, wESAEREEY
merge [moxd3z] v I, GiF, ME
legitimacy  [li'dzitimesi] n. &% (), ES% (H), E# (), A3 (%)
academic [ ,@ko'demik] a. #EFEH, HEH
journal  ['dzamal] n. EEATRIY, Z4E
transaction [ tren'zekfon] n. &k, ¥R
definition [ defi'nifon] n. EX, f#U
synergistic [ 'sinodzistik | a. 34Z(H, UMER, BEAER (R#F) &

integration [ inti'greifon]| n. ZE4&
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actuator [ '®ktfueito] n. PATEE, PUTHLH
robotics [ rou'botiks]  n. HLEEAFAR, VLEAZFE
vibration [ vai'breifon] n. #R3Eh

optoelectronic [ joptouiek'tronik]  a. JHLFH)
automotive [ orta'moutiv] e KER, HBhHEHK
microcontroller [ \maikroukon'troula] n. fHIEHIES
implement [ 'implimont]  wz. B, SLEL, PUT
feedback [ 'fizdbaek] n. i

algorithm [ 'zlgoridom] n. [%{] m&EEN

[ 1] Each technology still has the basic element of the merging of mechanics and electron-
ics but now may also involve much more, particularly software and information technology

B—IHEARMAETIR LR SE FLENES, RN XA TRSHEAR, L
HEBRMAAEREAR,

[2] IEEE abbr. Institute of Electrical and Electrics Engineers

A58 TIEMh

ASME abbr. American Society of Mechanical Engineers

EEYLR TR

[3] The microcontroller then implements a control algorithm that interprets the various
inputs into the appropriate output or outputs.

RIGHERSHITERNZE, BEMEAGSHRANSENTTES.

interpret: f#RE, UiHA

Exercises 3

I . Choose the best answer according to the text.
1. Mechatronics originated in .
A. United States B. Japan C. United Kingdom

2. Mechatronics merges such technologies as technology.

A. mechanical and electronical B. electronical and computer

C. mechanical and computer D. mechanical, computer and electronical
3. Mechatronics system is composed of components

A 2 B. 3 C. 4 D. 5

4. When did mechatronics gain legitimacy in academic circles?
A. Since World War [I. B. In the mid-1980s.
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C. In 1996.
Il. Fill in the blanks with the proper words according to the text.
1. Each technology still has the basic element of the merging of mechanics and electronics
but now may also involve much more, particularly software and
2. As robot systems become smarter, , in addition to the mechanical and
, became central to mechatronics.
3. These inputs may have to undergo before being read by the

4. In summary, the components of a mechatronic system are

’ b4

b4 ’ ’and

Ill. Translate the last paragraph into Chinese.

Translating Skills ?j

BB i BvE Oy i 5 B —— R kil w4

EALRHZHAGEBERNAK SR, BIEHEARRERRE, &EBARWERER KR
B, EbrEARZRHaME. B THEMER, BRrER LR BRI H F 22
FHTE, N THBEIESRTFREWVTS, 85% Ll EE L ER#R R AE OB R 3
. RiEFHEHMRERE TSP EEIMNE, ECERN—FRKM THE, FEHE3C
i 5B, Ui, BHERRPES] THRKMIE,

YERFHE TAEE , BBMERMLLWIIE, THPEEESH, AR%¥ERES
A EE, R EASATRER AR, 8 REEOR B H R A

—. FUEENEFR

|V J1E (English for Special Science and Technology or English for Specific Purpose)
5@ ¥iE (Common English or General English or Ordinary English) BEEEER, VAKX
il

Wil FEE HAE S FOE R B A BIGE A, ) ER R WIOE YA, FERBE T,
HERAE KL (Intensive Reading) , 22 & S 7ET “word by word”, “sentence by
sentence” , {EEA]FEEMMT . IBEIENTL T, XLEESR2E S FIE L TFEKR

LA IEEM EERERET: TREARBN R LY, LV AHERSONT, R
LR AHERNEEEE, BTN L REERURARHEES ., HigfE
SAFEAR, Fik, ENVARFEFZIFERNR S, S ERIEHL, SURIEFE
HEWFLMEE, HFHEREFTZEME®R, KA, BAER. B, EX. HE
REZERICHW I E: —FH, TFEENEICAEELE KENELARIE. ZidtkiE
WM. MiREE. GEGHTA . ERREMIRIY; H—m, EaTEME, BlEEPL
wHBLKA] . TEEARLSH ., #enEd . BRUER A, Hrfia, HoprdEag) 268



Unit 1 5

MTFHABMFEM P, s, FELRE D, HE. dE, £, AKX BT A
B,

LA AR B ik HZ 3% (Extensive Reading) : i i 3] 52 4 ol S 280 ) 1o FH SCAAR
P RE M RNC B R, BRI AR, ERAEHREE, W& EER
BuE, BHiE. 5E. Wrikevees.

AFFEE S LW IEXWE A RBARB T, MRIFEFEK . T HiER,
PR AR LS EIE IR, NETFRERS ST WHEARMRNEY, XA BRIERS
b FEIEKF

. BURENEEEMEEER

B FRHEERAR L AR ANROEES, TR Z KNS E AR TR, #Er
fik, FIE I IEERN BA % WM R JEAFRHE (Objectivity and Impersonality ) 2z it
BITEREE ok

b IEE B TE LR A AT LA W (Objectivity ) . #EM# ( Accuracy ) K 5
(Conciseness)

(—) &W

B ERE MR EITHERNERE RN . REMW, W HEHESH—iE
fERY, #Egeit, R FEPHSESHATES 173 ~ 172, BMEAT E3hiEd, Fiftd
HHRICHA MK (Inanimate Subject)

SETE, BRI EMNE (RkeE X, 8, TRAHRARK, B
B35 —BOFEARFERREIRER, BrLAER W 3iE b KR o #R s — M AE s, 17k
¥kt SERRBEATRT S, fER L IE AR B,

(=) HERf

L IGER MRS BRI R, XEL IEEREARNER, Rt %
RIAEE o Blan, A7, AR sEy i, Frilaragk, AnEzE—
BuiR— 1+, KA LURBEREY P E RN ER,

(B11]

A very brief conceptual introduction to time-sharing is not an easy task because the term
has already become so generalized that it has a great variety of meanings to scores of interest-
ing groups and wide ranges of intelligence levels in such groups. It might best be developed by
listing its logical components: simultaneity—a variable number of people can use the computer
at essentially the same time ; independence—the programs being handled by the system are op-
erated independently of one another without risk of being intermixed or having security
breached; immediacy—all requests for computer response receive that response within second
(or less) of the completion of the required computation and most often before “action dead-
lines” occurs; spatial unlimited ability—missiles millions of miles away have operated in real-
time; and earth-bound time-sharing users can communicate with the computer by means of tel-
etype, visual displays ( cathode-ray tubes) and scores of other input/output devices which are
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not generally in close proximity to the central computer, and can be continent away, time-sha-

ring is really the utilization of time.

New Words and Phrases %Ah

simultaneity [ saimolto'nioti| n. [RIAFHE

breach  [bristf] n i, BIR

immediacy [i'mirdiasi] n. BPEfME

deadline [ 'dedlain] n. #FH/FHAFR

spatial [ 'speifal] a. ZE[EEY

earth-bound ['o@baund] @ HEEHLER R

teletype [ 'telitaip] n. HAEFTFHL

proximity [ prok'simiti] n. YT, M

[ 612]

The first generation of computers, which used vacuum tubes, came out in the late 1940s.
Univac I is an example of these computers which could perform thousands of calculations per
second. In 1960, the second generation of computers was developed and these could perform
work ten times faster than their predecessors. The reason for this extra speed was the use of
transistor instead of vacuum tabes. The second-generation computers were smaller, faster and
more dependable than first-generation computers. The third-generation computers appeared on
the market in 1965. These computers could do a million calculations a second, which is 1,000
times as many as first-generation computers. Unlike second-generation computers, these are
controlled by tiny integrated circuits and are consequently smaller and more dependable.
Fourth-generation computers have now arrived, and the integrated circuits that are being devel-
oped have been greatly reduced in size. This is due to microminiaturization, which means that
the circuits are much smaller than before; as many as 1,000 tiny circuits now fit onto a single
chip. A chip is a square or rectangular piece of silicon, usually from 1/10 to 1/4 inch, upon
which several of an integrated circuit are etched or imprinted, after which the circuit is encap-
sulated in plastic, ceramic or metal. Fourth-generation computers are 50 times faster than
third-generation computers and can complete approximately 1,000,000 instructions per sec-
ond.

New Words and Expressions -‘g_a&/

first-generation computer &5 —{Ui+ &AL
vacuum tube EZFE, HTE
transistor [ treen'zista] n. SRAEAE
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integrated circuits (IC) A& HL B

microminiaturization [ 'maikrou miniat forai'zeifon] n. H/NEIfL
chip [tfip] n HH

etcch [etf] o fHZ

imprint [ 'imprint,im'print ] v ££%|, B F&KED

encapsulate [ in'keepsjuleit]  w. FAIEHEK

plastic [ 'pleestik] n. ¥l

ceramic [ si'remik] n. PAZE

metal ['metl] n 48

approximately [ o'proksimitli] ad. T, KZH

(=) Wik

¥ fe L B RIAE R FBORTE . KR, &%/ AT B 59 5 a1k 1 i b 2%

BIRE, EmSE T AEREs A, i i | RdH R RSz A

1. Az H
44 v e AT T IO A ) DA /e R 4 SE BRI A
SEAESIS I Wo Rk

1) Before it is executed, the program should be loaded into main memory.
2) When we turn on the computer, the computer will boot from either a floppy diskette or

from the hard disk.

3) When you use the mouse to button, you can select an option a list.

AR RS R R AN -

1) Before being executed, the program should be loaded into memory.

2) On turning on the computer, the computer will boot from either a floppy diskette or

from the harddisk.

3) By using the mouse to click a button, you can select an option from a list.
2. Az
i i e il o] AU B s iB S B R A, G T BRAE i) ol AR E 3B S8k

EY NCIN IR

1) Your new computer is a powerful tool which is designed to handle all your business

and personal needs.

2) When ( While/Once/If/Unless/Though) it is ( was/has been) inverted . . .
3) As was mentioned . . .

4) The plane which is flying at . ..

A AT AL R

1) Your new computer is a powerful tool designed to handle all your business and per-

sonal needs.

2) When ( While/Once/1f/Unless/Though) inverted . . .
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3) As mentioned above . ..

4) The plane flying at . ..

3. AEAREH

AR GEE T HUSREZRBHR . IEERRIE N AL Bl .

1) We keep micrometers in boxes. Our object in doing this is to protect from rust and
dust.

2) What does a fuse do? It protects a circuit.

AR R AN

1) We keep micrometers in boxes to protect them from rust and dust.

2) The function of a fuse is to protect a circuit.

4. HAhfR R

1) It is necessary to examine whether the New design efficient.

2) It is doubtful how accurate the results are.

3) If it is possible . ..

4) As mentioned before . . .

HRRL EAE IR -

1) It is necessary to examine the efficiency of the new design.

2) The accuracy of these results doubtful.

3) If possible . ..

4) As before ...

5. $EhiEERZE~

BANESEREXEPHEHME, XEEEWRNEE: —RASCEREMS
FIRsORSA S, HEEWRSFLHGER, Frlh S b 27 A BORESED B R
BAMLEE T , RIAEAHFE T LA BT ABORE R ER L ER . Flan.

1) All the insulating substances were damaged by sea water. -

2) The raw materials with which engineers work are seldom found in useful forms.

WAESHEAPEN AN REREETHEY RAT, MRERNAT, T
Xof o) A BERE B A, B A Z THA 78k EME . flan.

In the digital computer the numbers to be manipulated are represented by sequences of
digits, which are first recorded in suitable code, then converted into positive and negative elec-
trical impulses, and stored in electrical or magnetic registers.

B A SRR T KA 77 5 R ESRIFAF G, R RAKE TR
K, EHEH IR EN, ARKRDEESNEERER, EREES.
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Reading Material °

What is Multimedia?

The concept of multimedia has been around for years, If we break the word multimedia
into its component parts, we will get multi—meaning more than one, and media—meaning
form of communication. So what is multimedia? The answer is neither simple nor easy. Mul-
timedia is a kind of computer technology that combines text, audio. static graphics image,
animations, and full-motion video. In fact, multimedia is just two media: sound and pic-
tures. It is made from a mix of hardware and software, or machine and ideas. It presents in-
formation, shares ideas and educes emotions. It enables you to see, hear, and understand the
thoughts of others. In other words, it is a form of communication. You can control multime-
dia and interact with it. You can make it do what you want it to do. That’s the strength of
multimedia.

Audio

Audio is referring to sound or to things which can be heard. Usually, the human ear can
hear a range of frequencies between around 20 Hz ~ 20 kHz. But some animals can hear high-
er frequencies. Computers in software can easily process digitized sound. Virtually all profes-
sional sound recording and editing are digital nowadays.

JPEG

JPEG image-compression standard and file format define a set of compression methods for
high-quality images such as photographs, single video frames or scanned pictures. JPEG does
not work very well when compressing text, line art or vector graphics.

MPEG

MPEG standards are the main algorithms used to compress video and have been interna-
tional standards since 1993. Because movies contain both images and sound, MPEG can
compress both video and audio. The goal of MPEG-1 was to produce video recorder-quality
output using a bit rat of 1. 2 Mbit/s. A major goal of the MPEG-2video standard is to define
the format of the video data which is to be transmitted. This data format is the result of a com-
pression and encoding process. If the compression techniques are in MPEG-2, then they are to
a large extent based on the some knowledge. The knowledge is that we have about how the hu-
man eye and the visual centers in the brain recognize images.

Digital Video

So far, the capabilities of human eye to recognize images have been described, too. But
how are the images desg:'ribed.in digital equipment? Video applications deal with so called col-

or spaces in order to define images. There are two major color spaces types used in digital vid-
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eo: RGB and YUV. RGB is commonly used in computer environments, while YUV is relat-
ed more to the television world.

The simplest representation of digital video is a sequence of frames, each consisting of a
rectangular grid of picture elements or pixels. Each pixel can be a single bit, to represent ei-
ther black or white. To use 8 bits per pixel to represent 256 gray levels. This schedule gives
high-quality black-and-white video. For color video, good systems use 8 bits for each of the
RGB colors. While using 24 bits per pixel limits the number of colors to about 16 million, the
human eye cannot even distinguish so many colors.

New Words and Phrases ‘2!4‘9
audio ['owdisu] n. FHH
animation [ ,@ni'meifon]| n. ZhiH
video ['vidiou] n. P
compression [ kom'prefon] n. JE4E
frame [freim] n. Mg
algorithm [ 'zlgoridom] n. By
rectangular [ rek'tepgjulo] n. HE
grid [grid] n K9
pixel ['piksal] n BE
JPEG (Joint Photographic Experts Group) Bt-& B EFAH
MPGE ( Motion Picture Experts Group) iz zi B & 54



