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Part III Section B

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. Answer the questions by marking the corresponding letter on Answer Sheet 2.
"Phantom" Traffic Jams Are Real—And Scientists Know How to Stop Them

A) Traffic jams are a common problem of most big cities, either in developed or in developing
countries, but one kind of traffic jams in particular can be especially frustrating. These are generally
known as "phantom" traffic jams, in which dense traffic crawls to a halt for no apparent reason at
all.

RIEERRAZHAHRE WA e REAAERERERRTER BE—F0BEEELESA
BT, XMEEBEHERIRN " WR RIEEE EXTER N EENERSERREREAEERITES
=1L,

B) "When caught in such a traffic jam, it is common for drivers to assume that there must be an
accident, or construction or something," said Massachusetts Institute of Technology (MIT) computer
science professor Berthold Horn. "And then you drive and drive and drive... and there isn't anything
there."

"HIBEIXMRIEEEN, ANBESANRLD —ERE T S BE G I EM AR
e, "Massachusetts Institute of Technology(MIT)i-I-,’%;ffJ'l,ﬂ%“-%zﬁBerthold Horniik, "SAB{RAE
HWFF. RMEHFF. AMEHTF... ERIEAERE.

C) The exact cause of these phantom traffic jams has long remained a mystery. But now, new research

has found the cause and researchers may have come up with a solution for this frustrating traffic
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E)

F)

G)

pattern: maintaining equal spacing between cars on the road, rather than driving so closely behind
another vehicle that a collision(filf$%) is likely if that vehicle brakes suddenly.

XLl R B HE R RERILE—ER MK, (B FIARER 7 RE ARARTEEE K
BT HRRXFS NBRINRIBRIA DA EE R LIRS E R BREFE AR AR R RIRERS — R4S
[EEAZTUNRAIFERAR E IR A se R SEhliE.

Horn said phantom traffic jams are an emergent property of the flow of vehicles down a highway. A
phantom jam begins when a car in dense traffic slows down even slightly, which causes the car
behind that vehicle to slow even more—and the slowing action spreads backward through the lane of
traffic like a wave, getting worse the farther it spreads. Eventually, the cars far behind are forced to
stop completely or risk hitting the slower vehicles ahead—and so the traffic grinds to a halt over

nothing, Horn said.

Hornijt, | RRIBEZER FHESERAR LITIEREN—NEIIME. MR EERTEERIBFAI—
A R B MAE, X SEZ E AR RS E S — R TN ERIKR— R R EEE B
B (GRS E, &2 TEENERETEE FRAUMEE LREREERIIXE—
TRRBAGITTHMPANEB Hornii,

Horn has been working on the problem of phantom traffic jams for years, and he has come up with
a solution: By splitting the difference between the cars in front and the cars behind, the spacing of
cars in a stream of traffic can act as a damper(3%!) on phantom traffic jams. That is, it can prevent
the slow-down effect from being amplified(358) by the cars that follow behind, he said. In essence,
each driver would constantly make adjustments to keep their car roughly halfway between the car in
front and the car behind.

HornZ S sk—EEARINRATEERERRR R T — MERT I B PR E a5 (A
AUEERS, FE R ERYEEE AT LA RASE EZS RN HIER. R0, BRI ARG LERIERZ N R S E IR
RERYZEARIESR (i, MARR Eift B S B RETER (£ 8 CREABRFERENEEZBRHE
uE.

Horn calls this method of vehicle spacing bilateral(¥XiZZHY) control, and he said it could be achieved
with relatively simple modifications to the adaptive cruise control that many new cars already have.
Adaptive cruise control is a driver assistance technology that sets a maximum speed for vehicles and
automatically slows the speed of the car when traffic is sensed in front of the vehicle. The
technology is also known as autonomous cruise control. Such modifications, Horn said, could help
fight phantom jams within a few years, maybe decades before an alternative solution, such as

networked self-driving cars, becomes a reality on the roads.

Horni&iXFh ZERIBIEE S iA=FR ARV X AT LUBIE 3T S E BE R SR BB R A6 R et
TR EIERAIROERSEI. BEN KA R — SRR, EAERR E R IR, FH RN
RIS BERIBE EAPEEER, ZEAR TR ABEKAES]. Hornli, IXFBSGH A LA TSR AS EIXY
Tl RIEZE, 1XA] BELL 5 —FPRRIR TS 32 (MBI B sy S35 ) EEES_ERAIISE R L+,

Traffic jams are caused by a number of factors, such as roads that are poorly designed or over-
capacity, localized factors like city traffic-lighting patterns, and events like accidents and construction.

But phantom traffic jams can make all those problems worse, Horn said. And the researchers in the
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new study have calculated that solving phantom jams could save at least some of the estimated $121

billion per year that traffic jams are estimated to cost the U.S. economy, Horn told Live Science.
NBEEZRITFERFEMRY FIINRIT A REGERAINER. HHBESITRAEFREER RS
B LSS5, R RIBEEREATEXEAAESER Hornik, FARPIARARITEL,
R RIEZE A A D BB EEGITHAEE S SRS F 121 0ZETTiRKAPHNED—EES Horn
FLive Science,

New research by Horn and MIT postdoctoral associate Liang Wang, published in the journal IEEE
Transactions on Intelligent Transportation Systems, shows how bilateral control can fight the problem.
The researchers made computer models of real-world traffic conditions, showing how a typical U.S.
freeway could benefit from cars using bilateral control. That would be in place when human drivers
fail to slow down, thus avoiding tailgating( %% BR ) the car in front, Horn said. "Under reasonable
conditions today, you might get 1,800 cars per lane per hour throughput (the volume of traffic
passing through)," he added. "But with bilateral control, you could almost double that."

HornFOMITIEL/EH5R A Liang Wang&ZR7EIEEE Transactions on Intelligent Transportation
SystemsEiT ERYFTAF B 7 XAF=FEIIASTUXNMa, AFRARE 7 ESLSERRATEL
1HE B 7 HEEE SR BTSN ERXIOEFIR S ERZE. AL REERIEMTES
RIRAIZER XS &IEER Horniit, "ESRNGERM R8T 8 FE R 563k15 18005
ENETE@EINRERER), it B, BE 7TXEE R VT LUSEEME.

The main alternative to increasing traffic throughput per lane has been to build more lanes and more
highways, and putting in new roads is very expensive, he said. "If we can increase the throughput on
major highways, even if it's only by 50 percent, that would be a big deal," Horn said.

NS ERER TENETESN S RREEBSFENEZ SRR MMATERIFE SR it

. "WNSRFAIBEEINEESEARANETE, AEEREIN50% Big R —H-KE, "Hornii,

With the help of engineering students at high schools in Maine, Horn and Wang have also built a
robot simulation(#231) that shows how bilateral control can suppress phantom traffic jams. Increasing
the spacing of vehicles dampens the effect of slowdowns by cars in front of a given car, so that the

slowing is not worsened until it becomes a phantom jam, the researchers said.
HEMainelEHITEFENRE T, HornfIWangiRiZ 7 7 — MLEs A&, RRXUai=HIan i R
RIBEE, EINEREER LIPHILE EE IR S RUERAIRAN, AT ERIE A S B P RIEEE,
ARARI.

K) A video from the project shows a train of autonomous robots running along a track without bilateral

L)

control; they eventually back up in phantom jams. But when the robots are switched over to bilateral
control (by flashing the lights in the room), each autonomous robot tries to keep itself halfway

between the robot in front and the one behind; the phantom jams disappear as a result, Horn said.
1ZI BRI —EBRABIE R, —5 B R AEREXNLEHIRIER M IoHE T B R & RIEZEHE
1B, (B8 ARSI (@IS NS ERAINT SO B 81 B EV S AR ER B CRISERE
MiEEVERAZ BRI E SRR IEZEHK T Hornix,

Since starting his research on phantom traffic jams, Horn has learned that schools of fish and flocks
of birds and bats use similar spacing strategies to avoid hitting each other while swimming or flying
in densely packed groups. In particular, studies of millions of bats emerging at dusk from caves in
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Southeast Asia showed that each bat used a form of bilateral control to reduce the likelihood of

collisions with other bats in the densely packed swarm(—A%¥), Horn said.
BMFHRTARIRASEEELSK Horn TIREIGE. SERIERHERASIRIIEEERES, OB RIS
BHAREKEL WITRIMEEREE. $55IR X RmRILRE N E BB HAEE L RIRENARRE 8RR
YEERE A — XN SRR D R SRR AR h S R RT R AT 88, Hornift,

M) Unlike bats, birds and fish, however, humans have difficulty judging distances behind them. To
address that weakness, Horn is now working with the car company Toyota to enable a form of
bilateral control via modifications to existing adaptive cruise control systems, which use forward-

facing sensors to judge the distance to the vehicle ahead. The bilateral control approach would

include adding rear-facing sensors to determine the distance to the vehicle following a car.

PAM SRR, SRMEEAR AKREAMTSERIES. ATHRRX—55R HormIEIESREAT]
Toyota &'k BT EUAI A RI BB K ATZH R GRS — RO HIZ I % R S E AR EME Rk
TSRS FEWRIIER. WiEdm A BERINE R E Rk E S IR RATEER.

N) But until those systems become standard, human drivers can help reduce phantom traffic jams simply
by not following the car in front so closely. As Horn argues, "There's absolutely no advantage of

tailgating the car in front of you."
(BEXERGANTEEEZ A, AT AT LUBE A A St ERAE R SRS B iR D RATIEHEZE, 1E
gNHornfTiR, " RERRIZFAERRBEHTEFL,

PR B 5Z R
36. The age-long mystery has now been resolved as to how phantom traffic jams are caused.
% T RAEHER NSRRI —BREAK A BBk,

(&) C & (Eas)

[#=] HEEHE

[Efi] The exact cause of these phantom traffic jams has long remained a mystery. But now, new

research has found the cause

XMLFEE R EIREALIE—EZ M. BiNS, FHARCEHE TwE.
[#5] has now been resolved — new research has found the cause
R =BERE
37. 1t is possible to nearly double the hourly throughput per lane by adopting bilateral control.
i I SR WA 1% 16 A AT RE AR R FIE R/ B AT B LRI .
[#R] H & s

(=] BTERE
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[EfZ] "Under reasonable conditions today, you might get 1,800 cars per lane per hour throughput
(the volume of traffic passing through)," he added. "But with bilateral control, you could
almost double that."

"ESRNGEFNHT, BEES/)\EITEKRLY 1800 i, "fbiiziE. BRNULES, IR
JIFReLLeEmE.
[B%45] nearly double the hourly throughput per lane — you could almost double that

nearly~almost

[##B] 1 | E5KAYE increase the throughput on major highways, even if it's only by 50
percent—Se(EERIEF 50%, HIEEXLIEHEN G, SHRATRY TIFEIE 7F/F.

If we can increase the throughput on major highways, even if it's only by 50 percent

38. According to Horn, drivers making constant adjustments for equal spacing between cars in a flow of

traffic can help reduce phantom traffic jams.

AR Y8 Horn i 158 5,25 Bt 53 78 22 370 v A B 8 2 DL OR 455 22 00 22 8] FR) 56 B 1) g T DA 5 B ok /D> ey R 52 3
.,

(8] E & GBS
(] FHTERRTS

[EfiI] In essence, each driver would constantly make adjustments to keep their car roughly halfway

between the car in front and the car behind.

ARLE, BNENEERETERE, 1LHCNFEASURERIESREFRIESE,
[B%¥5] making constant adjustments for equal spacing between cars «

constantly make adjustments to keep their car roughly halfway

EIRRIEH

[#4#eB]  c  CEZ maintaining equal spacing between cars on the road HEHHEM A HRIE
M"EREFERE", FIRB W SR INARRISER X—EAE, Emtl E Bk,

maintaining equal spacing between cars on the road

39. Before systems for bilateral control are installed, drivers should not follow the car in front too

closely so as to reduce phantom traffic jams.
22 3 XU ) R 0 2 T 2 e R R BT 2 A LAt R 2
[ER] N & (SB#H0
(=] RHEEREIRIRIR

[E(iZ] But until those systems become standard, human drivers can help reduce phantom traffic jams

simply by not following the car in front so closely.

EEXERFER A, AXENARABRIPARIRRIZE, HecRImOREE.
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[BZ5] should not follow the car in front too closely « not following the car in front so closely

too closely=so closely

[#eB]  F . FEZ it could be achieved with relatively simple modifications to the adaptive
cruise control IHEYERAMMAISEIN, MAEERBIEAMT AR, BIFATATE.,

it could be achieved with relatively simple modifications to the adaptive cruise control

40. Horn said with some simple modifications to the existing equipment in new vehicles, their spacing

bilateral control could be accomplished.

Horn it 38 1 Xt 3 2 B A B & AT — L fa] 5 1) 503, B T DA S B0 22 49 1) B X3 42
[B%] F 2 Gegs)
(=] ERICHFRE

[ZEfiL] it could be achieved with relatively simple modifications to the adaptive cruise control that

many new cars already have.
ERENTFS G BRI B EN KA SIS EXT & BB AI SR AESE .
[BZ5] the existing equipment in new vehicles «
the adaptive cruise control that many new cars already have

LR

[#4#¢8] | M | M E& modifications to existing adaptive cruise control systems HSS 2" R
NS 75 IERSRISS MIMANER/EEMERER" (RINLEE 42 &) |, MAFARE BRI
SO X—HHE, ERAE,

modifications to existing adaptive cruise control systems

41. Drivers caught up in phantom traffic jams are likely to think an accident has happened or some

construction is going on.

B\ M R AT A L RART BRI ARE T Bk EE#AT T .
[&%] B & (=35
(=] LUASEREET

[EfZ] When caught in such a traffic jam, it is common for drivers to assume that there must be an

accident, or construction or something

WHEEXFERERN, SWBERLUARE—EH THER, sEERIZE.
[B%5] think an accident has happened or some construction is going on <

assume that there must be an accident, or construction or something

think=assume
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42. Two sets of sensors would be used to help drivers determine the distances between cars.

Yo A P T LA R SR SR A Bh S U R B S ZE W 2 1A B BE S
[&x] M g GE#Es)
[$8) POEIERLEE

[EfZ] which use forward-facing sensors to judge the distance to the vehicle ahead. The bilateral
control approach would include adding rear-facing sensors to determine the distance to the

vehicle following a car.

(XER%) BRIRERERFIRTSRIZERIIES. NAEHLEEEIEERERE:, LANE
SR IRMEERHIEE.

[B¥5] Two sets of sensors — adding rear-facing sensors

RIEES +[EAFE=MEH
43. Solving the problem of phantom jams could save America billions of dollars every year.

R RIEE R BESETRHEEFEHHLET.
(2] G B (EHH)
(=] BFEETEHHS

[EfiL] solving phantom jams could save at least some of the estimated $121 billion per year that

traffic jams are estimated to cost the U.S. economy

RRLSFEE, sba MERESFEEESFERD. Mtk 1210 {ZETREFPHNED—
aB5.
[#5] save America billions of dollars every year «

save at least some of the estimated $121 billion per year

billions 1% $121 billion

[##B] ' 1 | B2 putting in new roads is very expensive JHIIEERSEES, SHRAa R
EESFE% A AR,

putting in new roads is very expensive

44.In a phantom traffic jam, the cars in the same lane slow down one after another, creating a wave-like
effect.

T My R AT 8 % 2 [ — R T8 b B 2R A — B — M VRO T B TR R
(%] D B =3H)
[#=] ZRERERIR RN
[%Efi] the slowing action spreads backward through the lane of traffic like a wave, getting worse the

farther it spreads.
BEX—FHERR— o EREEE, (F5MTi™E,
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[#5] slow down one after another, creating a wave-like effect —
the slowing action spreads backward through the lane of traffic like a wave

BE-FE

45. Horn has found that certain creatures use strategies similar to bilateral control to avoid hitting each

other while moving in dense crowds.
Horn &% B3 L6 4 1) 75 5 B8\ T8 v 8 30 68 P K U0 500321 43 1 0 S92 s S5 5 A L 9
[EF] L & cawin)
(=] WIFERIERIERAE

[E{iI] schools of fish and flocks of birds and bats use similar spacing strategies to avoid hitting each

other while swimming or flying in densely packed groups.
B SERIESAXVEIERES, R ERHAhiirel CITITEERHE.,
[M25] use strategies similar to bilateral control to avoid hitting each other <

use similar spacing strategies to avoid hitting each other

lavaisii= i

PARAGRAPH MAP -« B EEBH

14 NMERES W T4

ZER—EES + ZBRREXDEN [ERER] , 2EF9RIEFEMIIES.

A RHEER: HHEE—TMSBIRNARIEEN"OREE", B O EAIEANRA
YT,

massa LB EEN

B Horn #iT5[iE: #HIBH(FRIENUEELANRIELE TEREEET, FRdEEAED
28,
5 edea ENAYERIEN

C ZIBEFERNRREEKERER, FAREEITRE, FEediixs E5EFRFER,
iR R RERE
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£RIETY,
ERkg RRIVEENE
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BB,
EEfRg FRARTEEE

ERERRAAES", FHRRBIIRESHECSENEIERKAEE R SEERI AT
;_‘Eijlrluo
CH S G- e VAt A | T =B

OEENASTEEIRK, HRCENEERFE MNEFEMRIEI D ST IRK.

&R | EFTRAEEE

AR ETERIER: SXEFES/\MTLY 1800 #, RAVULEHLFRERE.

EEEg | IBITERE

REEBFERTENTEBNDERSEEENAR, (BI2KRIFER.
ERds . BIUORERSR

Horn FIZ4RIE T —MILER AR, TEUAIEHIsENHI ISR ZE.
Erdra HBRAREHL

BEMRET: ARSI ANSISEE, DRENLEHE, OFEE
HK.

fria UTERHEERR

Horn &INEEF. BEFNYRIEFZMUBYBRESRIR B R A2 e RFH R PHEIE.
FEira AEUEIESEEY
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M AREKFEBEIES,; Horn IESFEHEE, HSEENKIINEESRERESRSCIIIN
bR
ERirg BIEMREIERES

N EXERFERZE, SWREARARRRZE, MebR O EE—XIRETFL.
ERma BIRERBIZEAYEIN

SENTENCE INSIGHTS - 4J 1 #ik

23 A H AR B RERF U
TR S BT TR — BT, SHORERI
BETUNEHRA, StE TR,

+¥d

These are generally known as "phantom" traffic jams, in which dense traffic crawls

to a halt for no apparent reason at all.

AR, 2ty
WEMESNNARPRFIEEIE N DRI N RAEF RPN in which 5ISEENTHEHEEL
1. AREMESRENARE ZEETERIBEIAEETEDNDH .

But now, new research has found the cause and researchers may have come up

with a solution for this frustrating traffic pattern: maintaining equal spacing

between cars on the road, rather than driving so closely behind another vehicle
that a collision(flf#Z) is likely if that vehicle brakes suddenly.

CB, #24]

AOEEHFIEEEE. EE. BfnE. EiENG. FHRENT. BHEMRE. BVRIESESHM
By, B=E) . BESEENXS. EENTIRNRE. BSsnanTkitauiBiE#IE. rather
than 5|SAIXILLEEND, BRENSZER, JIGNMES.
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A phantom jam begins when a car in dense traffic slows down even slightly, which

causes the car behind that vehicle to slow even more—and the slowing action

spreads backward through the lane of traffic like a wave, getting worse the farther

it spreads.

DEL, ZE2A)

AOHEE T EEIRMDSEE: i85, FREH ("cause + EIE + to do") . EiBtNEIE. S
WE (FBEWRE. AENE. ATURE) . BEEE (MamE) . XEREEEESE, BERSES
MIIEEAHNEERFIENENZER, (EANSHRoEITNERS.

Horn has been working on the problem of phantom traffic jams for years, and he

has come up with a solution: By splitting the difference between the cars in front

and the cars behind, the spacing of cars in a stream of traffic can act as a

damper(#0#!) on phantom traffic jams.

BEL, %14

FHEDNELENDRNES ZNARNERDEFNELGN, BESSIHEUERIALRHE
HFASIEXS. WESTARIiIESNAEEESNER. EREAINOTEIUERTRE!
REEFGTH.

Such modifications, Horn said, could help fight phantom jams within a few years,

maybe decades before an alternative solution, such as networked self-driving cars,

becomes a reality on the roads.

"E4 + before 5| SHIBIEMRIENGD" BIUNBFAIEREEPRISMTN, EOHBNENSRE
ERIERNASEERTEANER, gFTER, EREA 2T,

And the researchers in the new study have calculated that solving phantom jams

could save at least some of the estimated $121 billion per year that traffic jams are

estimated to cost the U.S. economy, Horn told Live Science.

GB, 34

BETBR. RiENG. ©ENG. aIREFEE. B5E. SanESINAETAMNESFSITMD
MR, BEER N that3 |SARN DRI ZERA AR DR D G WS,
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New research by Horn and MIT postdoctoral associate Liang Wang, published in

the journal IEEE Transactions on Intelligent Transportation Systems, shows how

bilateral control can fight the problem.

HEC, #5140

RO £6) I EIENG BUARAEREFSMERNa BEEHREEE. 8
I5/ER how 5|1SHIRIEN DR HEAER. EREETIBIIARFANBMFHERELDFF
HEBGR,

The researchers made computer models of real-world traffic conditions, showing

how a typical U.S. freeway could benefit from cars using bilateral control.

HE, %24

AR E£9 + DEEEFNE + RERIENG ST N RAISHREEPRAEL, THEDE
SEHRIRAEDNE. EENOREETHRPASIER., ZREONATIEEREEM
S ERHRIRIX,

That would be in place when human drivers fail to slow down, thus avoiding

tailgating(Z2ER) the car in front, Horn said.

HEt, #5341

NEETEINRFAERERTPAEN: £4 + when 5|SHRENENG + DIRBEEEERIR
15, XFESRIRIANFINGEXRIEEG(, ESaE would FHEN. SEIFERINEERZ SN
. EEEUERIKRERIUGFIIDHH.

"If we can increase the throughput on major highways, even if it's only by 50

percent, that would be a big deal," Horn said.

[BL, #52%)

XRHEBS ARG + FENGD + FLEPKENGDRNASEN, ENAR. BRFETIFES
. SREEENDARIHREFRMFINEANEIN, LK even if 5|SIEENGRIAEE, BESMT
i, EREUTAESHARIRMTFRIERES.
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With the help of engineering students at high schools in Maine, Horn and Wang

have also built a robot simulation(#&#{) that shows how bilateral control can

suppress phantom traffic jams.

JB, 214]
EENTEREOEEINEENTHRENGSE EN N RIIEHRETIEEER SRENERT
N ERNEGENERFIANATFERESRESERMNE.

Increasing the spacing of vehicles dampens the effect of slowdowns by cars in

front of a given car, so that the slowing is not worsened until it becomes a

phantom jam, the researchers said.

JB, #24]

ZOEEEREEE: FASRNSEREREERL, R\ RAEHREEPRIRAXAIELS
L. “so that" ZEEARIEMEIIN "until" BIEMAEMNBIRNAES, LAREISIEEEFEIERIAENE, #
RENSMENE, ZEFAIIBIIAEREGF.

A video from the project shows a train of autonomous robots running along a track

without bilateral control; they eventually back up in phantom jams.

KB, ZH14]

ARE T EE. BIE EE KNEFEARS. BE—oONEEEHFERKIIEDITEIEE
B, IBRPIIGEERAFEEENIERRD. B-oaE N EMNENMIEERE, G8TF
SHINEIRG, BB "back up" tEE— NI EIHVFIRA,

But when the robots are switched over to bilateral control (by flashing the lights in

the room), each autonomous robot tries to keep itself halfway between the robot in

front and the one behind; the phantom jams disappear as a result, Horn said.

KB, 5524

AFHRSFEBESEE. B EE EEINEE. HEKENG. SIUNE. ERREEFSH
5. IR keep FEMIEIE itself FIEIEXMNEIE halfway between... FIK % LAR S SiEEHFIS
AL BE2EEEINFIRA, 3HAHES Horn said (i FA%K BE— N LENFRAER., B=
1) 2 (LS =
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Since starting his research on phantom traffic jams, Horn has learned that schools

of fish and flocks of birds and bats use similar spacing strategies to avoid hitting

each other while swimming or flying in densely packed groups.

LB, %140

ROEMEE ROFE. REERETS, TRNECHKENEENGEEER, BES8KREH
MFFIER, JIGMERS. TTEMEEARS, EREXRFTERFAST, BEFENPEHRLHE
BRSO DN DIRAIGIE. WTEMRSENFEIE, XE—MREENAET IS4
SJtFH.

Unlike bats, birds and fish, however, humans have difficulty judging distances
behind them.

ME, H514)

APBIEE. BE BB WE (MIBEENEAIE) . BF @IREEE) F2MED, KD
MRRFE, SRPEEFEEEER—MEBGINR, BRSBERE. (BOFRAEIE
XfEeR, ROEEPHTIZER (NMZEE. BENEE. EREENTF) | IEMETE
L.

The bilateral control approach would include adding rear-facing sensors to

determine the distance to the vehicle following a car.

MBL, %34

AOREFIEEEMER BB SMBRIFRE. AV FBIPINE. BEDIIHEFREEE=M
IRBEMARE O TEFEE BRRSAENNKS . REEERAIBESE NS BRI
BRE

But until those systems become standard, human drivers can help reduce

phantom traffic jams simply by not following the car in front so closely.

NBt, 14

ROEEENNRIIERESRPRHHEEFIBENENNENT + 9,08 8F5snafazR
EEEINEET. HERENIA—RINENERERESMER. EEEUTNATFTESMEL
15w
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As Horn argues, "There's absolutely no advantage of tailgating the car in front of

"

you.

NE:, %2y

"As" 5|SHIGTVRIEN DR E G RIUNRAIEHIEEFE RS IAETN; "There be" HHIIEE
EEEESMER. EEEIBEIAREXRMUS AT IF LS.

It is possible to nearly double the hourly throughput per lane by adopting bilateral

control.
ERYAIEE

Itis + FZZIE + to do RIUNEMEFREFNEMaN, EFEHRBASA, ERXMEEETLL
TRREIASRMLEF (A0 Itis important to note that...) , MR,

According to Horn, drivers making constant adjustments for equal spacing

between cars in a flow of traffic can help reduce phantom traffic jams.

o 38/ T

AOEI T W RFAERDERERNDRFE: BERIES RS FEEEE. BSaans
HRIAERIBIE. GEMAREFNE. Xih "SREE + BEMEBE NENEERTRES
n, EREEUTAESA.

Drivers caught up in phantom traffic jams are likely to think an accident has

happened or some construction is going on.

AL T

AONEHIEFHE: FEHEEEIE. "be likely to do" KA., RYIENAGESHE that HE
IENE. RIENGREFS, XEERIARMEMHETRENG, ERETLUZER.

In a phantom traffic jam, the cars in the same lane slow down one after another,

creating a wave-like effect.

55 4458 1L+

AR AERIED A FHEEERNERI N FAFRFEPIELGN, BEEHREEE. 9
Bt RINERESERKIRIB R HR, I TRIERER

)

HIGH-FREQUENCY « /8 & 4 1d

g

=T
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AR LK 06 NI I 2B B

THRRREARERPHI, N2 WENK HEETISME (ExE =R
NEFEIALDTF 8) . BNAREARE HIWABSZERERGM, [RETEEIZA
RRX. Eir. AESEEGIE.

vehicle &

n. XETH
AR12IX-HEEA0 T

system »
n. %

KR4 R - BRE 162 6

distance

n. IBE
A4 IR -EfE 27 69

effect
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solution s
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construction

n. &
AE3R-EfE 2149

factor s

n. BAZ&R
A2 R -ER77 9

strategy s
n. SR

K2R -HE 53 6

billion s:

num. +{Z (1,000,000,000)

A2 R -Efi 414

pattern s:
n. &z

ArE2 R - BER 37 9

eventually s:
adv. 2%
A2 R - B 29 6

alternative &2
n. B ALERAYEYD

AR R - B 196

mystery s:

n. FRBEYEEYD ELIERRAE

A2 X -EF 13 49
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solve 1
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determine &2
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particular s
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ahead &
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existing &

adj. ERY
ARE2 R - ERE 10 4

adjustment 52

n. VAL
KEE2 R - Ef 8 A

design &
n. it
ARE1IR B 1324

risk

n. XU&
ARE1IR-Ef 108 9

decade s:
n. +5

ARE1TIR -BE 99 6

simply s

adv. ¥, IRt
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least &2

event a2
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publish & associate
v. R, &R1T (BFE. #EF) v. BRE

Ais1 X - BRE 50 ) sl IR - BERE 45 )
maintain s adopt &

v. iR v. SR4R

i1 X - HfE 44 6 sl X - B 41 6
reality = assume s

n. PUSE v. RE

i1 X - HRE 38 ) i1 X - HfE 34 6

completely & engineering s
adv. E£Ht n. Tf8%
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track equipment s
n. /NE§ n. %%

w1 R -EHfE 334 K1 R -EfE 32 4
journal & estimate &2

n. Z&E v. fit
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thus &
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install s
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disappear
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slightly &
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n. W47=
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emerge 5
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transportation s:
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roughly &
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switch 1
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n. ¥
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wave a2
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constant s
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worsen s
v. (BB ((50) RSN
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poorly
adv. FEEFERD

AR T 111

resolve &2
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automatically &
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suddenly 1
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exact s
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calculate
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reasonable s
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