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The Study on Applied Technology
for Making City Plan

Integiated System for City Plauning
and Urban Developument

Action. Plan

Flg, 1 §

Strengfhening of Organization

New Dimensions of City Planning
., in Thailand

« Advancement of Gity Planning Techniques
+ Expansion of City Planning Areas
+ Enhancepent of Implementability

(1) Organizatjonal Reform

DECEETRALIZATLEN

Central Planning dffice I Regluna! Plannin
ing g Offi
DICP Headquarters DTCP Regional Office Cc

. Local Govarnmentg

Plan Formulation
Enforcenent
and Implementation

TAGES IN PLANNING SYSTEMS IMPROVEMENT

Actlon Center

i
BEA
B
=1 . .
Bl (= = m e e e e ey Facilitation
i 1 and
- fe= = Guidance, Supervise Coordination
Hational Adwinistrative Network for o : SOAnES SR Bk
City Planning and Urban Development < % | %
511 [ »
b || bree's Reshaped |
% I Function/Organization .
+ Ieprovement of Quality |
i _of City Planning |
ti  Implementation |
! + Remearch Study |
¥ Le - R
) {Support)
{2) Persomnel Improvements .
{Teaching -+ Massive training service% must be provided for the

: ) : : " { {Technical ~—
Technical Improvements ‘ m-*t-wima‘-&l Enitial Stage

Specification)

. Planning Techniques
.+ Implementation Technlques
. Database Management Techniques

H;tg;ials} "

(3)

local officials of all local governments (Planning
Gfficers, Local Officers)

Action Center
for
Improving City Planning
and Urban Developaent

g

- Specialized training services must be provided
for strengthening and advancing centrai offices
to cope with the complexity and seriouvsness of
current urban problews {Urban Spacialists)

Establishment of Databasé Hanagement System

. To gupport local and central agenciles with a
chaputerized system

¥

Perngnent Training Institute
(Large scale, great variety and
long term of training service)

Integrated City Planning
Socloeconouic planning
Land Use Planning
Transport Planning

Publie Facility Planning
bistrict Planning
Toplementing Techniques
Data Managemént Techniques

Happing and Survey

Centralized Data Manageméht Unit

}-uw-ga{ Intermediate Stage }@umuér{ Fullscale Stage

L.

Functional Improvements

Planning Manuals

Ere

) -
[Technical geidance)

(1)

(6)

(8)

Increase The Quality of Genersal Plans

» Improvement of the Qualicy. of General Plans
Application of ‘manuals (especlaly quantitative approach)
shal be expanded to all the DICP's planning activities for
formulation of general plan (e.g., comp“tET installation in
responss to ‘Anereased demand)

. Accumulation of data and
infornntion relating to

‘city plamning

Center for urnified management,
control of database and
computer utiiizatiod (soft-
ware/progranasing)

a

Preparation/lmpleméntation of Urban Inprevement Projects

v Implémentation of lend readjustment pilet proyect

. Policy making, technlcai guidance, standurds.
inatructions for guiding, supervLSLng}and nesisting
local and other ngencies

. Studies of: 1, Official technical guidance

2. Policies and guidaline to reSpand
* to urhan problems
(housing/slum problems, land managemenc
problems, traffic problems)
-3, Data base management -system
) 4-fHéasurea for implementing and managing
urban development

Core {unit) fér Improving City
Planning and Urban Development

. Facilttate and support

DTCP' s work for preparing

general plans to

irprove their quality

Preparatory vork for

realization of land

readjustment project

. Spgarhead the research
study of DTCP

Future Development

] .
ﬁ;\ 7
~.

‘Division of City Planning
Bivision of Urbern Policies
Bivision of Urban Developoent
Division of Research/Information
Other Divisions
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4.1.5 Household Characteristics

4.1.6 Other Specfal Matters

Econonle Activity

4.2.1 Age-Sex Structure of Employed Population

4.2.3 Euplo)'*ment by Sector

4.2.3 Employment Distributien

4.2.4 gituastion of Commercial Activities

4.2.5 Sjtuation of Fndustrial Activitiea

4.2.6 Special Economic Activity

4.2.7 Household Income

4.2.8 Economic Position and Role of the
Area in a Wider Area

Projaction of Future conditions
5.1 Population
%5.1.} Total Population
5,1.2 Age-Sex Structure
$.1.3 Lobor Force
2.31.4 Other Special Aspecte

$.2 Economic hetivity

5.2.,1 Employmenc'by Sector
5.2.2 value Added by Sector
5.3.3 Speclal Economic Activity

Setting up Socloveconomic Framework
6.1 Contents of Framework
6.2 Itews to ba Considered

pART 11
1 Introduckion
2 Concept of System

2-1 Purposa of Systen
3+2 cohcaept of Syatan

3 Systam Dasign
3-1 Datinition of System Funchlon
3-2 Dalx Itams
3-3 Cods Daxign
3=t Imput/output Format
3~5 Detalls of Softwars
4 Opsration Manual
41 starting 4BASE IIT PLUS
4=2 operation of Data Input
4~3 opevation of Basic Tabulatien
YOLUME IV  LAND USE PLANNING
1 Land Use Planning and Its objectivaes
2 Planning Procedures and Approiches
3 Hathedalogy
2.1 ‘Praparetory Work
3.%.} Praparation for Survaey
3.1.3 Basio survey
3.2 Mnalysis and Evalustien
3.2.3 . Items to be anaiyz:ﬁ
3.2.2 Analytlcai Methods
3.1.3 Conclusions’
3.3 Iand Depand Projections
3.3.1 Residential Land
3.3.2 CQowzercial Land
3.3.3 Industrlal Land
3.3.2 Agricultural land
3.3.5 Racreatlon &nd Open Space
2.4 1=nd Usa Planning _
1.4.13 Saktting kg of Gazls and Ghlectivas
3.4.2 Iand Usa policlas
3.4.,3 layout
3.4.4 Coordination with tha Concexrned Agencles
3.6.53 coopilation of the Draft Eand Use ¥Plan
4 Prasantation
4.1 Planning Boundary
4.2 Draft tand Use Plan
4.3 Land Uszae Flan
-1 Revislon
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VOLUME V  TRANSPORT PLANNING

FARY

PART

PART

PART

PART

3.3 Traffic gtudies

i1 IHERODUCTION

1.1 Usa of This Manual -

2.2 XYnstitutional Background to tha Planning for the
Traaspert Bystem in Thal ¢itles
{transport planning mn statutory planning/
ralavant authorities rxesponsible for planning of
Wrban tranaport systen®s In Thaliand)

3.3 Dafinition tnd Beope of Transport rlanning
Concerned in Thia MHanual .

21 IRANSPORT RLANMING PROCHSED

2.1 Yransport Planning ¥rocess - dGaneralizad Droosdurs
2.1 Coordination with Relatsd ssctors

3t TRANIPORT AND LRAPFIC SURVEYS

3. Design of ¥leld Survay

3+2 Transpork Bysten Survay
(xoad invantory / public transport system / bicycle
and pedestrian routea)

3.31.1 Tratfic Volume shd Coupasition
(tine span for expressing traffic veluma /
typa of traffle eount / counting techniquas
J vhen ang hov long showld the txaffic
. voluoa count ba conductad)
3.3.2 Travel Tine and Speed Survey
{purposa of travel time and spead survay /
neasuring methed)
3.4 0O-D guzvays
3.4.1 Type of O~D Surveys
(porson trip survey / vehjcie 0-D survey /
conmod ity flow survey}
3.4.2 0©-D Survay Dezign
{zonlng / ssople design/ preparation and
conduct of flsld survey)
3,5 Othar Relatad Information
(traffic congestion / accldent atatistics /
Passenger Qcupadncy SUrvey)

41 BHALYSIZ OF EXISTING GYSTENS

4,1 compilatien and Analyals of Faszic Daba
4.1.1 cCompliation of Transport Systen Data

4.1.2 Traffic Data Analysis ’
{tyaftic volume and conposition of analysis/
voluna to capacity {v/¢) vatio / traftic
speed / functions of xoad section / |
sunparizing everall traffic problepa):
4.1.3 Analysis of Travel Behaviour shd Existing
O-I Pakiern
(modal split / tvip vate / O-D pattern)
4.3 Xdonkificatleon of Existing Probless and Conakralnts
{arsa-wids transport problezs / problems by routas/f
land use constraints)
4.3 ¥eraulating Planning Stratagy
(Goals and Ubjectives)
85 TRANSPORT DEUAND MNATYSIIS
5.1 Iatroduction
{modalling appzoach to trapapoart dacand analysis £
»230urce requirenent 7 whlch clities raguirae
wmodalling spproach / altaernative approaches)
5.2 Prelindnary Mnmalysis
5.2.1 Construction of Prasent 0-D Matrix
{typez of trafflc movemsnt / definition of
€-D matyix / O-D matrix and typas of trsftic
noyazent / tha sunmmation of data cellacted
through interview survey and cordon line
Burvey / occupancsy rates / expanslon faactors/
construction of O-D matrices)
5.2.21 Hetwork Raepresantstion
{traffic zone and zone wentraid / Link and
nade data/ Q/Y curves)
%.31.3 Soclo-Econgmle Franawork
{sirpla sllocation Rathod of populmtion and
suployrant)
5.3 7Txip Gengration
$.3.1 Trip Rate Hathod
{land use ratio pethod / parzen trip ratio
method}
5,3.2 Regressfon Analysis Method
{theory and podelling process / suazple
ragression hodals)
5.4 Trip bpisteibution
S.4.12 OGrowth Facter Hathad .
{uniforn factor method / averaga factor
method / Detroit / Fratar method)
3.4.2 Gravity Hedael
5.5 Hadal Bplit Analysis
(2actors atfecting modal split ; wmodal split
approaches / diveralon curva / discret cholce
wodalling)
8.8 Trnffi< Rsalynment
5.6.1 Shgrkast Path Algorithm
5.6.2 All or Nothing Assignnsnt
3.4.0 cCapacity Constrained Assignment

PART

43 KLTERNATIVE APRROACHES $0 DEMAND ANALYSIS

6.1 Intraduotion

6.2 Sinplifiad Approaches to Damand Anslyasina
{txend analysis / road density uvpproach f
ainplitization In 0-D data eollection /
sioplification in nedelling)

. 4.3  Patimstion of o-D Hatrix Based on Yraffle Counta

PART

PART

PARY

(zodelling / solution methed / worked example}
6.4 Disorste Chofce Analysis
{randen utility theory and dlscrete cholcs nodels/
paramster sstination 7 wodelling procodure s
opplications to tranaport domand analysis /
guastionnaira design / sample Qaaign)

7t RIAN GOUINESYS - GUIDELANES TQ B) JXER PLAX VESIGNING

7.1 IXntroduckien .

(elanent of a transport plan / tvanspoxt

davelophent Zramework 7 land uga coehstrainta)

7.2 Road Netvark Dasign .

7.2.1 Urban Structure and Nestwork Patterns
{uxban structura 7 local styest network
patterns}

7.2.2 Function of Hoads
{function of roads / design yoluse and
capacliy spacification}

7.2.3 Road Dansity and Accessibility

7.3 Planning for Buses
(xole of bus transpork ¢/ bus route planning /
welated bus {mprovesent measuras)

7.4 Rransport Tarminzlz apd Othar Moda of Transport
tairport / bus and truck terminals / docks and
harbours / rallway systam / padestrlan ana
bicycle path)

7.% Traffic Managanenk Hazsyras

At BVALUMEION OF ZRANIPORT_PLANS

% Evaluation Procezs in Transport Planning
2  Coaprehsnsive Evaluatlieon
2.3.3 Evalvation Qelteria
8.2.2 Selgatlon Mathod
8.3 Econeaie Evaluation .
8.%.1 Purpose of Econamic Evaluation
8.3.1 cCalcuiation of Cost and Benefits
{estination of tha capital cost / vehlcla
oparating costs / valua of tima /
caleulation of banafits / discount rate)

?: MOTE OM PLAN BEVISION

8.
8.

APRENDICES

REFERENCES

VOLUME VI URBAN FACILITIES PLANNING

Part ¥ 3 Procedurs und Guldaline

Chaptear 1 Flanaing Proceduraes

1.1 Urban Utility Flanning Procsdurs

1.2 Park and Racreatlon Arda Planning Procedura
1.3 coordisation with Related Sectors

3.4 Planning Approaches

Chapter 3 Urban Utilitlaes

2.1 Dralnzge/Sewerage/Fleod Control
2.2 Watar Supply '
2.3 Electricicy

2.4 Toelacommunications

2.% Solid Vaste

2.6 Slaughterhouse

2.7 Fivefighting

2.8 Other Facilities

Chapter 3 Park and Recreation Areas

3.1 Role of Parks and Recreatlon Areas
3.2 5Size of Parks and Recreatlon Areas
3.3 location

3.4 Classification

3.% Facilicleo

3.8 Planning
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VOLUME VI URBAN FACTLITIES PLANNING VOLUME VII  DATA BASE MANAGEMENTS SYSTEM
—————— - -
Chapter & Social Sarvica Facllities and Others 1. Introductlon
4.1 Classification of Boclal Service Facilities
4.2 bata Collsction 2. Purposa of DBHS in ¢ley ®lamming
4.1 Edusational Faclliitles
3.4 TPubllc Healtn/Nedical Facllitias 3. Concept of DEMS im Clty Planniung
4.3 <Cultural Facllities
4.6 Raliglons Facllities & Bysten Deslgn (Sottwan)
4.7 Marketa 4~1 oOrganization of Software Systan
. 4-2 Deginition of Syetan Function
::: z‘th“:‘; ::::‘:;‘:i“ 41 XInput/Output Data Ttems
4=4 Gode Design
Paxt XX 3 Tachnical Referance 4-5 File Design .
4-6 Data Base Managewent Package
chapter 1 Drafnaga/Savarage =7 Program Specification
-1 Genaral . . Conputer Systen Daveloppant {Hardware)
1.2 Derlgn Procedure $5-1 Qutline of Computer System Development
5-3 Hardware of Incapcive Stage
Chapter 3 Water Supply $-3 MWardware of Inhovative Stage
2.1 Preductlon and Trapsmiaslon Systen
S-4 Proposal for Full Scale Development
2.2 Drinking Water Quality
&. oOparatlon of Computer Systen
Chaptar 3 Electricity
3.1 Elactric Power Systen 7. Appendix
3.2 Demand Fordcast
Chapter & Talecomnunications .
VOLUKE VIiI LAND READJUSTHENT
Chaptar 5 Solid Hasta
5.1 Tlassiflcation of Solid Wastes 1 Implementing Procedure of Land Resdjustment in Japan
5.2 Asount and Quality of Waste
%.3 Y¥sthed of Transtexr 2 Praparatlon o2 Davalopaent Flan
5.4 Mathod of FPinal Disposa} -
5.5 Sanitary landfill 3 Freparation of Actlon Plan
5,8 ZXncinsratlon 3-1 Study.Proceduxa
5.1 Coupesting 3-2 Studiy Ttens nnd Contents
5.8 Glossary {1) Boundary of Projact Area
) {3} Existing Condition
Chapter & Slaughtsrhousa {3} Iand Readjustment Dasign
6.1 Guidalines of Location 1} Datallied Tand Use Plan
6.2 4Operation 2) Layout/Design
3}  tonstruction Work
Chapter 7 Firefighting 4) Cost Estimation
7.1 Location of Fire Statlod (4} Finapclel Plan
7.2 clty Planning Measures for Fire Pravenrion 1) Revenue by Disposition of Reserve fand
' 2} cContribuklon Rakle/area
Chapter B Parks and Recreatfion Areas 3} Financial Plan
8.1 Exanpla of Standavd and Clasaifieation
2.2 Offices/puthoritisz Congerned APPENDIX FORMAT FOR PREPARATION OF ACTION PIAN
8.3 Check Points for Plenning
8.4 Slze of Sports Facilities 4 Land Evaluaticn
2.5 Exanpls of Parks 4~1 Concept of Land Evaluation
8.6 Standards Prepared by Spacific Planning 4-2 fand Evaluation for Land Readjustnent Projacts
Pivision (L) Purposa
{1) <conditions
Chapter % Authuritias and Ralated Laws/Regquiations of {3} HMethods of Land Pvaluation
Urban Facilities 4=3 HMacessary Pata for land Evaluation
{1) Surveys on Land Evaluation
{2) Preparation of Data for Valuation
{3} Formation of Standard for Land Evaluatlon
4=~4 Calculation of Strest Valua
{1} Streat Yalua and Straet Value Xndex
{2) Hethod or Satting Up Street Value
{3) Calculatlgn of Street Valua
4~5 Lot Evaluation
4~6 Evaluation of Block
{}} Fuzpozes
{2} Mathod of $Block Evalwation
{3) Outpuc of Block Evzluarion
4~7 Roles of Evaluatoy




VOLUME VIII LAND READJUSTMENT
APPENDIX~1 EXAMPLE OF STANDARDS FOR LAND VALUATION 2 Gonslderable Conytyalnes Factor For District
’ . . Flanning
APPENDIX-2 EXAMPLE OF éUIDELINES FOR CALCULATING STREEY VALUE 3.1 Advantagss and Disadvantages for Landowmere
and Tenants
APPENDIX-3 3.2 Intarsst by the Rasidents

EXAMPLE OF GUIDELINES FOR CALCULATING LOT LAND
VALUE

5 Replotting Raslgn
=1 Purpasss
5-2 Hethod of Replotting Design
{3} ZLocatlon of Replot
{2} Avea af Raploat
a. Evaluation Replotting Cslculation Methed
b, Areal Raplotting Pasign Mathod
e. Conbined Replutting Calculation Methad
%=1 Standapd for Replotting besfgn
8~4 Tirast Lines of Raplotting Dasign
5+% Raplotting Design
f1) Basic Data for Replokting Design
{2) Putting Lats Into Block

APPENDIX~1 EXAMPLE GF STANDARD FOR REPLOTTING DESIGN
APPENDIN-2 EXAMPLE OF GUIDELIME FOR REPLOTTING RESIGH
VOLUME IX  DISTRICT PLANNING
INTRODUCTION

I DISTRICT PLANHING SYSTEM IN JAPAN

1 Establishuent of District $lanning Systanm
t.% Background of the Dlstrict Planning Systen
1.3 Requirexents for tha District Plan
2 Outline of the District Planping Systam
2,1 Role of Distrlct Plan
2.2 Ovjective Area for District Plan
3 Control Mesauras Applied in Pistrict Planning Avea
3.1 Notirication and Advice
3.2 Disktrict Planning and Development Permit
3.3 Transfer of the Control Messuras of District
Plan t© ba a Buildiag Code ‘
3.4 Davelcpaent of Dlstrict Pacllities
4 Planning Hothod
4.1 Bese of the Formulatien of District Plan
4.2 Planning Procedure for Formulation of
biztrict Plan
4.3 Planning Qrganlzatien
8 participatlion of tha Resldants
5.1 Silgnificanca of Pariiecipation
5.2 Provision for the Participatlon of the
Rasidants
5.3 Foro of Participatlon of the Residants

IT  APPLICATION OF DISTRICT VEAM IN THAILAND

1 Genezal Viaw
1.1 Backgrouand
3.2 Pregant Situation of Control Systam for
Urban Davelopuent ’

2 Application of the District Plan
2.1 Gblactive of District Plan
2.3 Applicatfion of tha Dlstrict Plan in Thaliand
1.3 Proposed Planning Procadure
1} Stage L : Preparation

1) &8tage I ¢t Btudy of Existing Conditiens

3} Stage 3 ¢ Batting of the Coal of Davslopnent
4) 6taga 4 3 Formulatfon of Diatrict Plan

5) Stage $ 1 Implementation Program

3.3 Consensua for Development Dbhjectivae
3.4 Othars ’

I1T  FUTURE PROSPECTS OF DISTRICT PLANNING IN THAITAND

1 Inscitutional .
1.1 Prometion af the District Plean
1.2 cGenaralization of the District Planning Hethod
1.3 Establishwent of a Scandard {or Implementstion
1.4 Cooparation with other Concerned Authorities
1.5 Mdvance to the Localizatlon
1.6 Sacuring the Consensus
2 Pronotionsl Measurea
2.1 Taxation
2.2 Einancial
2.3 Social Benafica
2.4 Legal Benefits
1 fmplamsntation o the Districk ¥lan
3.1 The Heasures to bs Implemented by the Curvent
Uzban Control System
3.2 The Wessurea to be Implemented by the Speciflc Plan

4 Recowzendationg

ANNEKES 3. Classification of Land Usze Plan in BTCP
32, Research Survey Sheet
3. Existing Urban Control Measures (Bylaws}
4, Procedura of Permission
§. Baslc ¥nowledge of District Planning in Japan
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First Seminar

Second Seminar

Third Seminar

Date Feb. 15 = 29, 1988 (10 days) Aug, 1 7.5, 1988 (5 daya) Mev. 23 7 25, 1988 {3 days)
Parkicipant Sectersl sevalon to eschy ~ ditte - DICE,
division concerned Dther central governaznt
local goveraneat
General mennlon to the ncadenlc fawbitutes
representative of all dirision
Lectursr DTCP couaterpart and - ditto = BTCP Directors and Mead of
JICA STUDY TEAM MNorking Group
Reprosentalive of Other
Tentral and Local Covernsent
Frofeasor of Thalflapanese
Ualversitlea
Gbiectives Sactorsl Session

1}

(2)

Intreduce newly proposcd
setbods and technlquens to
ralated divialans sod to
discuns thelr appropriateness
Hake planning msnusls kaown

{1} To present thas draft
sanvals for city plasning,
which vars conzalidated
through the case atudles,
to the representatives

(1)} To dissesinate the
tzchnlques and knowledges
develaped {n the atudy,

end

get feadhack to the

propored manuals.

to each division, which are of al] the divialons {2} To attaln understandings
telag prepared by J1CA Study and cooperations smongst
Team end DICP countecparts, {2} Yo activate further agensizs concerned on
and tanilisrize ths precedure dizcussion on the DICP'a fzprovesent thrust
af crns atudian realization of Data Baze Ineluding tralnlog aervices,
Honagerent Zyaten, and isplecentation of Lapd
Geners], Zesslon Land Readjustaent, which feadjustzent and 50 on.
To discusa the key areas that are ars propased to constitute {3} To establiazh the Inltiativen
eignilizant {or the grerail m=ain focusey of the forth- of DICPF to lead and ecoordinate
{mproverent ln the planning coning lwproveaent thruat thai City Planping snd
procese of DICP of tTCP Pavelopaents
(1} Standardization of eity
planning
{2) Computer spplication in
planaing
(3]} Mew Tsplezentatian
Techalquen La ¢ity
plarning
Achedule and Feb. 15 Openlng Aug. 1 Openiog Hov. 23 Opening Addrcan
Subjecta Special lecture {General Sesslen} « Kex approsch im city planning
{Sectorisl Session} + Integrated City Planning . MESDB's reaganding reaarks
13 Happlog sad Sectoriak Qutline . Special lecture on "General
16 Zocio Econcalc « Bats Base Hanagement Yiew on City Planning Srstea
Data Base . Land Readjustasnt Japan™
17 Land Usg Planning {Sactorial Session} . tline of Proposcd Technical
18 Tranaport Planning Aug. 2 Happlng inprovesent
19 Ucban Facility Saclo~Eeonoale 1 City planning techniques and
23 Lend Resdjuatment Aug. 3 Land Ume Transport aanuals
24 Distrlct Planning Aug. 4 Urban Facility 2 Data Base Hansgezent Systes
(General Sesalon) District Planniog 3 Implexentation Techniques
23 Hew Technlques of {Horkshop)
isplesentation in Aug. 2 DBM3 {Syateu Hanagement) Kov, 24 . Technical reports
City Flanning Aug. 3 *  {Systeas Dexign) divided inta 3 groups
26 Cosputer Applicetion Aug, 4 * {Evailuationa) . Current topics on
29 Standarditation of Thal City Planning
City Planning Aug. 2 Iand Readfustment {Actlon Plan) - Urban Plannlng and
Aug. 3 ™ *  {Replotting) Housing policy
Avg. 4 " *  {Posslble Application} = The role of privete
aector
(Panel Discuasion) = Transport planaing
Aug. 5 City Planning Hanual In Thai context
Data Base Henagesent
Lard Resdjustasnt Kov, 25 {Panal Bisgussion}
{Necesssry [apleaenting Tavard fategrated clty planning
Arzangerent) = Keynale
. Thai Urbsn Developaent
Adrinistration
. Proposed Planning Systcs
Implexeniation ol wrhan
devalopment
- Keynote
« Asian Context of
Land Resdjustaent
. Proapect of Land
feadjusteent in
Thatland
Sealnsr Haterizls Propased technlical laprovesent Technlcal Reports of Excerpt froa Draft Final Report

plian ang draft planning panuvals

Caaw Stugy ([}, (11}

of the Study and Kanuals

Bpechal

paper preparsd by the

Kuest speakers
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