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Scientists have long dreamed of enhancing the human body by merging
the brain with computer technology—what is now referred to as

brain-computer interfacing. The difficulty with the brain-computer interface
Gk (Bofwn) &85
(BCI) lies in integrating electronics with the brain’s delicate tissue. Early
% (29)
researchers inserted sensors directly into the brain, but this caused scarring

that prevented the tissue from sending signals.

Using external sensors to read the brain’s electrical impulses was not possible
because such signals are weak, and unwanted impulses, or “noise” made
interpretation too difficult. Modern computer programs, however, can ignore
this noise and isolate specific brain signals, eliminating the need to insert
sensors directly.

Further Questions &/

10.

1) What have scientists long dreamed of?

2) What happened when early researchers inserted sensors directly into the
brain?

1)

2)

The most promising technology for brain-computer interfacing is
A (D IFEAITAL) B (TAE 1<)

electroencephalography (EEG). With EEG, sensors and electrodes are held in

place on a person’s head with a tight-fitting cap. The sensors then record
EHEAL (Do 0h)

electrical signals caused by the activation of nerve cells in the brain.
Assistant Professor Deniz Erdogmus of Northeastern University in
Massachusetts has used this technology in his research. In one study, subjects
controlled the movements of a robot just by looking at various patterns on a

computer screen. Each pattern represented a single command and caused
RE (L<TW) TES
unique, identifiable electrical signals in the subject’s brains. The signals were

recorded by sensors, and another computer then translated these signals and
sent them to a robot.
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15.

16.

17.
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Further Questions&A @

3) What do EEG sensors do?

4) What could subjects in one study do?

3)

4)

Advances in BCIs could lead to great improvements in quality of life for people
2Ry hD
with damaged nervous systems. Robotic devices controlled by BCls, such as
. %E%Hi.(‘gb). YW Filf (E27ZALw LwD) 2% (9) iz A (O&) .
artificial limbs for amputees , would allow disabled people

to regain movement they had lost. “We hope to show that a person [affected by

Mg (1ZC x)

al stroke, or an amputee, would be able to control an assistive device,” says
HRRER (LA Le) ) i ) i
neuroscientist and electrical engineer José Contreras-Videl. A wheelchair

that can be steered through a BCI—thereby leaving the operator’s hands
free—is currently being developed.

Further Questions&/2 @

18.

19.

20.
21.

22.

23.

24.

5) How could advances in BCI lead to great improvements in quality of life for
people with damaged nervous systems?

6) What is currently being developed‘?

5)

6)

Professor J. Peter Rosenfeld of Northwestern University of Illinois is taking

BCI research in a new direction. He recently conducted an experiment using an

EEG head cap, where subjects were told to plan a terrorist attack on a city,

whose name they kept secret from the researchers. The subjects then looked at
g (29 1%)

slides of different cities as researchers measured their P300 brain waves—a

type of signal generated when a person sees something familiar to them. By
“H (WhohA) LT

examining the strength of these waves, the researcher were consistently able
to identify the city targeted by the “terrorists.” It is hoped that further

advancements may lead to real-life BCI applications which can be used as
TA) 7r ) XA

counter-terrorism tools.
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Further Questions&/2

25.
26.
217.
28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.
40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

7) What are P300 brain waves?

8) What could researchers in the experiment consistently do?

7)

8)

*Choose the correct answer from these choices. @

(35) What is one thing that has made it increasingly possible for scientists to

realize their dream of using BCIs?

Efe (Bvn) 1
1. The development of new computer programs that can accurately interpret

weak brain signals.

2. The use of new technology that can help the brain identify signals sent from
other parts of the body.

3. The creation of computer programs that allow the brain’s electrical signal to
be read without the use of sensors.

4. The design of the devices that when inserted into the brain can read signals
by damaged brain tissue.

(36) What happened in Deniz Erdogmus’s study?

1. An electronic device was successfully used to record subjects’ eye movements
and analyze them for possible patterns.

2. When subjects looked at particular patterns, signals from their brains were
recorded and used to operate a robot.

3. Subjects with damaged nervous systems succeeded in performing a number
of movements using artificial limbs.

4. Subjects used computer software to create visual patterns, which a robot
then interpreted as specific commands.

(37) The research conducted by J. Peter Rosenfeld

1. was restricted to a specific type of brain wave that is only produced when
people respond to a physical threat.

2. showed that P300 brain waves are less useful in experiments involving BCIs
than previously thought.

3. measured the strength of a particular type of brain wave in order to identify
the focus of subjects’ thoughts.

BFH (DHAY) 75
4. was supervised by counter-terrorism officials to stop terrorists from

accessing the BCI technology being tested.
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Review Questions @

1) What have scientists long dreamed of?

Scientists have long dreamed of enhancing the human body by merging the
brain with computer technology.

2) What happened when early researchers inserted sensors directly into the
brain?

It caused scarring that prevented the tissue from sending signals.

3) What do EEG sensors do?

The sensors record electrical signals caused by the activation of nerve cells in
the brain.

4) What could subjects in one study do?

Subjects controlled the movements of a robot just by looking at various
patterns on a computer screen.

5) How could advances in BCI lead to great improvements in quality of life for
people with damaged nervous systems?

Robotic devices controlled by BCI, such as artificial Iimbs for amputees, would
allow disabled people to regain movement they had lost.

6) What is currently being developed?

A wheelchair that can be steered through a BCI—thereby leaving the
operator’s hands free—is currently being developed.

7) What are P300 brain waves?

They are a type of signal generated when a person sees something familiar to
them.

8) What could researchers in the experiment consistently do?

They were consistently able to identify the city targeted by the “terrorists’.

e6. 2 (35)1(36) 2(37) 3
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67.

Scientists have long dreamed of enhancing the human body by merging the
brain with computer technology—what is now referred to as brain-computer
interfacing. The difficulty with the brain-computer interface (BCI) lies in
integrating electronics with the brain’s delicate tissue. Early researchers
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iserted sensors directly into the brain, but this caused scarring that prevented
the tissue from sending signals.

Using external sensors to read the brain’s electrical impulses was not possible
because such signals are weak, and unwanted impulses, or “noise” made
interpretation too difficult. Modern computer programs, however, can ignore
this noise and isolate specific brain signals, eliminating the need to insert
sensors directly.

Further Questions&2

69.
70.

71.
72.

73.

74.
75.

76.

1) What have scientists long dreamed of?
2) What happened when early researchers inserted sensors directly into the
brain?

The most promising technology for brain-computer interfacing is
electroencephalography (EEG). With EEG, sensors and electrodes are held in
place on a person’s head with a tight-fitting cap. The sensors then record
electrical signals caused by the activation of nerve cells in the brain.
Assistant Professor Deniz Erdogmus of Northeastern University in
Massachusetts has used this technology in his research. In one study, subjects
controlled the movements of a robot just by looking at various patterns on a
computer screen. Each pattern represented a single command and caused
unique, identifiable electrical signals in the subject’s brains. The signals were
recorded by sensors, and another computer then translated these signals and
sent them to a robot.

Further Questions&A @
3) What do EEG sensors do?
4) What could subjects in one study do?

Advances in BCIs could lead to great improvements in quality of life for people
with damaged nervous systems. Robotic devices controlled by BClIs, such as
artificial limbs for amputees, would allow disabled people to regain movement
they had lost. “We hope to show that a person [affected by al stroke, or an
amputee, would be able to control an assistive device,” says neuroscientist and
electrical engineer José Contreras-Videl. A wheelchair that can be steered
through a BCI—thereby leaving the operator’s hands free—is currently being
developed.

Further Questions&A driolel

77.

78.

5) How could advances in BCI lead to great improvements in quality of life for
people with damaged nervous systems?
6) What is currently being developed?
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93.

94.

95.

Further Questions&ZA
80.
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Professor J. Peter Rosenfeld of Northwestern University of Illinois is taking
BCI research in a new direction. He recently conducted an experiment using an
EEG head cap, where subjects were told to plan a terrorist attack on a city,
whose name they kept secret from the researchers. The subjects then looked at
slides of different cities as researchers measured their P300 brain waves—a
type of signal generated when a person sees something familiar to them. By
examining the strength of these waves, the researcher were consistently able to
1dentify the city targeted by the “terrorists.” It is hoped that further
advancements may lead to real-life BCI applications which can be used as
counter-terrorism tools..
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7) What are P300 brain waves?
8) What could researchers in the experiment consistently do?
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*Choose the correct answer from these choices.Bez

(35) What is one thing that has made it increasingly possible for scientists to
realize their dream of using BCIs?

1. The development of new computer programs that can accurately interpret
weak brain signals.

2. The use of new technology that can help the brain identify signals sent from
other parts of the body.

3. The creation of computer programs that allow the brain’s electrical signal to
be read without the use of sensors.

4. The design of the devices that when inserted into the brain can read signals
by damaged brain tissue.

(36) What happened in Deniz Erdogmus’s study?

1. An electronic device was successfully used to record subjects’ eye movements
and analyze them for possible patterns.

2. When subjects looked at particular patterns, signals from their brains were
recorded and used to operate a robot.

3. Subjects with damaged nervous systems succeeded in performing a number
of movements using artificial limbs.

4. Subjects used computer software to create visual patterns, which a robot
then interpreted as specific commands.

(37) The research conducted by J. Peter Rosenfeld

1. was restricted to a specific type of brain wave that is only produced when
people respond to a physical threat.

2. showed that P300 brain waves are less useful in experiments involving BCIs
than previously thought.
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9. 3. measured the strength of a particular type of brain wave in order to identify
the focus of subjects’ thoughts.
97. 4. was supervised by counter-terrorism officials to stop terrorists from
accessing the BCI technology being tested.
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