. Diccuss the 0dvantaaes and dic0dvantages of difevent tyees of
Tea€ic Signals.

aet the beu ey Solution at = bikavengineeringuniversity.com

Dig€event types of tvatkic 9i<3n0\9 o€€ev vaviovs aa\ran*racjes Ond
Aisaa\ranmao_s based on their desiﬂn, {unctionality, and agelicability to
sgeci€ic traf<ic situations. Heve ave the advantaoes and disodvantaaes
o€ thvee common ‘\‘\WQG o€ tvaf<€ic Qiﬁna\‘%z

|. Fixed-Time Tva<€ic Sicjna\c,-.

Aa\:am“aao_s-.

- P\rQ.a\'\C'\”a\o'\\i'\”\f. Fixed-time sic_:)na\s opexate on predetevmined C)iﬁna\ '\“\m’mﬂ%
groviding O predictable patteva {ov drivers and gedestvians.

- Swmplicity: They ave velatively ﬁ‘va'\ﬁhﬁ‘{ovwarc{ to ?rocf)ram And wQintQin,
rO.qU'w'ma Winimal ‘\”O_chno\ocjica\ wveasteuctuve .

- Cost-effectiveness fixed-time Signals ave often 1055 exgensive to
wplewment and opevate compaved Yo wove advawnced Qicﬁna\ Systems.

OiQQdUOvﬁ‘OAfﬁQG‘.

- Lock of Flexibility: Fixed-time Signals do vot adagt Yo veal-time teat<ic
conditions, rQQU\ﬁn"j w potential we£€iciencies dw'\n3 eeviodS o€ low ov H\cﬁh
tro{<€ic dewmand.

- Limited Coovdination: Coova\'\na‘ﬁwﬁ £ixed-time eicjna\c, AcvosS wultigle
wtevsections can be ChQ\\Qan\nﬁ, \eadin3 Yo suboptimal trof<€ic €low Qlonay
Covvidovs.

- Tret<icient Wait Times: Fixed-time Signals wmay cause vanecessavy



delays €ov vekicles or gedestvians when theve 5 no conflicting traf<ic.
1. Actuated Tea<ic Signals:

Advantages.

- Adagtive Timing: Actuated Signals vespond to veadl-time tvaf<ic
Conditions by 0djusting Signal timings Lased on vehicle Ond gedestvian
dewmOnd, o?ﬂ\miz'mﬂ +ra£€ic €low.

- Twevoved E€<€iciency. Actuated Sianals veduce ovevall delays and travel
Times, eavticvlavly duﬂncj o{{-?@.a‘é houvs when tva€£€ic demand 6 low.

- PQo\QQ‘\"rian-FriQno\\\f. These 9\3~n0\9 Can griovitize pedestvion CVOGQinch Qnd
provide 50€e intevvals ov crossing based on-dewmand.

O\QQdUOvﬁ‘OﬁQQ‘.

- Complexity: Actuated 5190015 veguive advanced detection systewms, such as
loop detectors ov Video cOmeras, to accuvately detect and vesgond Yo
trof<€ic dewmand.

- Hiﬂher Costs. The nstallation and wmaintenance of detection systems
wake actuated 913n0\9 Wove 2%pensive Than £ixed-time e‘mﬁnals.

- Potential €or Congestion. T aveas with high gedestvian or vehicle
dewmand, actuated Qiﬂna\s WOy €avor one 5\roU? over the othey, gotentially
\ead‘m3 Yo COnaQGﬁOn ov delays.

%. Adagtive Tva€ic Signals.
Advantooes.

- Real-Time Adogtability. Adagtive Signals use advanced alajovithms and
%0 nSovS Yo COnﬂnUoUG\\.' wonitor tva€€ic conditions Ond adjue# e‘«jna\



ﬂ\m\nﬁ% wn veal-time, manmizincj tra$€ic eficiency.

- Oynawmic CoovdinOtion. These Qicﬁnalg cOn CoovdinOte with nQ'\choov"mc_:)
wmtevsections to mgrove +vea€€ic €low O\Oncj entive covvidovs, deUC'\nﬂ
COnﬁQ.‘%‘\"\on Ond tvavel times.

- Flexible Timing. Adagtive 5900l COn dynawmically Ollocate areen time to
diffevent tvaf€ic movements based on dewand, priovitizing the busiest
dwrections,

Vicadvontages.

- Higher Costs. Adagtive SianalS veaquive advanced *ro.chno\orjq, '\nc\ud'mcj
Sophisticated teat<ic management systems and:communication
nfeastructure, wmaking them wore exgensive. to'imglement and wdintain.
- Complexity and Maintenance: The complexity of adagtive systewms
02Cessitates veaular wmaintenance and Softwave updates to ensuve
accuvate detection Ond optimal pevkovmance.

- LQOVn'mc3 Cuvve. Ada?ﬁ\lQ Gicﬁna\e WAy veaUive O \Q.av\n'mrﬁ geviod to
calibrate and €ine-tune $he dlgovithms £or optimal opevation, which can
vesult n nitial ine£€iciencies.

T1'S wovrth noﬁncj that tea€€ic Gicjna\ selection 4epends on €actors such
05 tvaf<€ic volume, complexity of intevsections, available \oudc_:)et Ond the
ovexall Tvaf<ic mandaement aoals of a specific avea. Some locations way
bene€it €rom A combination o€ dif€event Qicjna\ ‘\’\.‘QQQ Yo addvess vaviovs
Fra€£€ic scenavios Ond optimize ro£€ic ogevations.



