Starting from basic interscction, Poisson distribution is fed inte
the =SB bounda for gemerating input arcivals of vehicles. The probabi-
1ity ratio of the arrivals distzibued in the dndividusl lencs of turn-
left, turneright and go serafcheforvard a9 well as the probadility of
servicing time for vehicles erasoing an dntersection are given, Assume
that the peak-hour periocd oecurs within 2 hours or 7200 seconds. The
divinions of the unit of time inko such small interval as seconds will
enable us to investigate the beghavior of tho sisulated caﬁgiguragion

about queues step by step. e e

At zero clock time and zeve waited gueues, generatica of the
srzivals and oervices for the £low of vehicles in N-S-E bounds are
started, by uaing a ratio of red phase per green phase in a certain
eycle of timing. Then the number of queves and services are recorded in
the data files, The gereration of the arrivals and services at each
cleek time is repeatediand the number of queues and dexvicen are again
recorded through the given period of time. At the end ofithe process,
the maximem queue-lenith for cach Jade of N+S<E bounds 19 obtained. At
the sdoe time, in Webound, onc dotecter is placed in a certain point to
count the number of vchicles coming from the otheff bounds passing into
this bound. By counting the mumbers of vehicles in an equal interval of
time, the frequoncy distribution of input vehicles for U-bound is found.
This frequency distribution form is very useful for applying to find |



the optimal queue-length between intersections., This will be discussed

later. The basic model is shown in Fig, 3-1.

Application of the Model for Intersections

It can be seen in Fig., 3-2 that the basic intersection model is
applied reversibly for both intexrsections A and B. The N-S bound of
intersection A 1s pointed downward and ¥-8 bound of intersection B is
pointed upward, so that the W-bound of both intersactions are the same link,

Then the queue to be optimized is in this link. Assume that the model is

7

k]

fed by an equal probability ratdo of turnn!gft, turn-right and go straight-
forward as well as the probability of gervices. From the assumptions
stated before, the outer inpufs flow.inte the intexrsections can be any
kind of distribution forms. To be more facile to analyze and make simply
'the'model,.PoissonVd%stribution is used for genmerating the arriving of

vehicles. According to the fact that; ﬁhé'fimé'1htervalfbezweenn:he_i )

arriving vehicles is Exponentizl distribution, so in the computer program-
ming, the generation of Exponential distribution is replaced. The mean

or expected value using for generating the distribution is close to the
real-world data taken from the AIT's Transportation Research Lab, some part
of Bangkok. The determination is shown in the next secﬁion.

At intersection A, the timing signal is fixed for a specific proportion
of phasing, c¢alled phase'ratio, and intersection B's timing signal is |
varied. Starting with one phase ratio at B, the arriving vehicles are
generated with Exponential distribution for every bound except W-bound-of
both intersections. Assume that no vehicles appear in the link between that
intersections at the beginning. According to the generation of vehicles for

a basic intessectionj'the detectors at W-bound of both intersections A and B
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will detect the vehicles passing into the iink AB, and form the frequency
patterns of the flow. From assumptions stated previously in Chapter I,

it is assumed that the‘vehiéies' speed is constant when moving from A to B
and from B to A. Then the fiequency_pattern from A to B would have the

sSame patterh along that link: Therefore the input-arrivals for W-bound

of intersection B can be generated by this frequency distribution pattern,
‘with the use.of Empirical Discrete Distribution generation. In the computer
programning, the sﬁbprogram called DISCR is used for this purpose. Similarly,
the input vehicles for W-bound of intersection A, can be also generated by
the frequency distributionspattern coming from B to A. It means that for
every clock time of simulation stafting‘ffom zero to 7200 seconds the
arrivals and services for every bound of both intersections can be genera-
ted, and the queue-length between intersections from A to B and from B to A
are obtained. After that the sSecond set of different proportion of phasing

is tried, by repeating the samé process which has been done to obtain the

new solution of queus-Iéngth.  For wvaricus phase ratio, the various quewe=—"""""" —
length between A and B are obtained. ‘Tabulating 21l of these results and
plotting the graph betweén phase ratio and masium queue length, the optimal

‘§hase‘ratio'f0r optimal queue~length can be found.

Data Consideration

Data tao be considered here is the ﬁean value 6f Exponential distri-
bution. The approximated value is determined from the collected data of
Transportation division, Asian Institute of Technology, Bangkok. The data
is taken from ground station counts with volumes, veh / 5 min, on Wednesday,

3rd March 1971, at the following locations:
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Site : EBastbound and Westbound traffic along Rama I Road, Bangkok
East section : Henri Dunant Street to Phya Thai Road

West section : Phya Thai Road to Charoenpol Market Lane

The data is shown in Table 3-1 below:

Table 3«1
Time: EB EB WwB WB Tine EB ‘EB WB WRB
East West East West Fast West  East West
0820 ' - 0925 ' .
, 165 147 176 165 _ 163 - 133 176 144
0825 ' © 0930 5, ‘
177 133 148 140/ 166 157 154 157
0830 0935 o
169 115 173 4 149 ' 150 122 146 129
0835 S ' » i 0940 . h '
159 132 182 153 L 4 183 149 138 126
0840 ’ ' 0945 ) '
_ 157 145 178 167 : 167 145 . 168 125
0845 - .. W AT '
183 122 140 130 _ 142 125 166 125
0850 - ' 0955 '
. 185 128 161 135 175 . 130 114 114
0855 ' o 1000 " ' ' ’
- 118 105 170 158 , 136 126 181 120
0900 ' ' 1005 ° g—
171 144 161 138 177 153 191 168
Q905 ' 1010 ’ ' _
174 131 ... .193 155 188 147 201 138
0910 ) : 1015 T -
. 181 141 172 131 155 144 .156 122
0915 - ' o o 1020
139, 110 148 128 .. . 170 . 154 165 114
0920 ' - 1025 , )
153 119 121 121 - 201 161 171 126
0925 ' ‘ 1030

From Table 3-1, the average headway of vehicles may be determined

as follow:
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Por EB East column :

Total vehicles from clock time 0820 to 1030 is 4304
For the number of counts is 26
Thén mean value = 4304 / 26 = 165.5 veh / 5-mins.

or Average headway = 60 X 5 / 165.5 = 1.81 sec / veh:

For EB West column :

Total vehicles in the same period of time as ﬁB East is 3518
with the same number of counts
Then mean value .= 3518 / 26 = 135.3 veh / S-mins.

or‘Averége>headway = 60X 5 / 135.3 = 2.21 sec / veh:

For WB East coluﬁn':
Total wvehicles is 4250
" Hence, the mean value .= 4250 [ 26 = 163.4 veh / 5-mins.

- _ _ Them, Average headway = 60 X5 /163.4 = 1.8 sec / veh.

For WB West column :
Total vehicles is 3578
The mean value = 3578./ 26 = 137.6 veh / 5-mins.

or Average headway = 60 X 5.7.137.6 .= _2.19 sec / veh,

Then the final average headway per bound is
( 1.81 +.2.21 |+ 1.84 + 2,19) / 4 =| 2.01 sec /| veh.
or about 2 sec/veh.
This is the expected value that will be used in ;he generation

of the distribution for the model,
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Computer Programming

The computer programming used for the model is developed by using
FORTRAN IV prograrming language with IBM 1130 system, 8K -« core storage
and one disk system. Since the program is too large and the computer
system has to use overlay system which will make the program takes too
long time in computation, it 'is advisable that theé program divided into
three main programs. The CALL LINK starements are then used to Iinéi
those three programs, With this techanique the computing time is reduced
apprecigﬁly; The,disk system is uéed to store all data generated‘in the
céﬁputer program;, because the computer core storage of this computer is
too small to carry such big scale of dimensions in memorizing those
generated data. It needs the unser area about 560 sectors in the disk
to store all data.

o 1he;majq»PrggF§@s are name TRAF1, TRAF2, and TRAF3. They contain
12 subprograms called ARRIV, DEARY, DISCR, CPROB; MAKVQ, PARTQ, QLANE,
QUEUE, RANDUD, TEXPA, TNORS and UNFRM. The proérams are shown in APPENDIX
C, and the logical flow chart is shown in APPENDIX D. All variables used
in the cémﬁuter pr;gramming are described in APPENDIX E. The following
secgion will explagn.the details of the functions of each programs and

~its application.

Main Program TRAF1 |This program contains the informations about

the generation of queués and services of one intersection for N-S-E
b;unds. It ta#es about 45 mins. of computing time for doing this section..
All n;cessary data input is read by this program, the arrangement of the
input data will be described before the last section of this chapter.. The

flow chart in APPENDIX D will explain clearly -about the logical function of
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{ Read input data =

N or S . E
Wmn
| i Y
[Starting phase is red] = [Starting phase is green |
. S,

1

Define the period of phases for
the given cycle

§16
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seérvices with. zero f
1

] TIncrease clock time by one

\ .
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the limit of given timing eycle

weow Gl s eoe whe -

]
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Serve the vehicles within the Timit
of serwvicing period for each lane

Store the generated-data in File number 141

g

No

‘Is clock time ;37200-

* Yes

No

Is thié bounr
the last ?
Yes Y. o , Fig. 3-3

C End of TRAF1) - Flow diagram of TRAF1.
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( Start )

| Set clock time = 0]
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i
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| Increase clock time by one |
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= 00 7—=

- -——\__\IS clock, time 2‘1&/
. \/
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[ Read out alldata Scored in File number 1 |

1
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b .
i
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i
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Read out all data stored in File No. 2 and
find the, raté of flow per interwal of
time given :
|
¥

Print out all necessary data B

ST R nd Che laccumulative. digtributilon [probability
and form the.fréguency distribution Table (by
calling subroutine GPRCB :

oy b .
. \ : ‘
(:End of TRAF2!} ! © [

Fig. 3-4 Flow diagram of TRAF2Z
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this computer programming. The necessary subroutines called in this program
are RANDU, QUEUE TEXRA TNORS and ARRIV. The generation of the queues and
services for each bound is independently computed, however they are stored
in the same number of data file as shown in the program (see APPENDIX C).

The outline shown in.Flg. 3-3, shcws briefly the function of the program,

Main Program TRAF2, This program is used for computing the number

of vehicles passing into W-bound, finding 'the maximum queues for each lane
of N-S-E bounds and also the maximum volume of vehicles the clock time
lindicated thé maximum,queue;and maximum volume for each of the bound. It
is denoted that a.vehicle moving from the stop sign of any bound to the
detector placed in W-bound'must take time, This can be specified by the
reasonable value like thisy assumed that wvehicle takes 2 second of time to
,,,vae_from the stop sign of turn-left lane of Southbound to the detector
positioﬁ,-égéwﬁhéeébhﬁs of~time,from_phg‘stop sign of turnéright lane of
Northbound and straightforward lames of Ea#ébéﬁndiféthé'detectprju_lgmj;
is applied to the actural intersection, these value of time can be changed
to the suitable ones, Therefore, the detector will count the number of
vehicles passing into this bound with the delay time, with vespect to the
clock time at stop.sign positions. The straightforward lane, may be the
multiple lanes if the number of lzne of.the input data is more than 3. In
this case the number of wehicles.will be,distributed according to the number
qf lanes'definéda The program includes 3 éubprograms-cailéd MAXVQ, QLAﬁE
and CPROB. The function of this progtam is first starting to read out all
data stored in file number 1 and counting the number of vehicles passing
into W-bound with the assumed delay time as well as the volume of vehicles
for N-S-E bounds and store all data in file number 2 in every unitrof clock

time. At the same time the MAXVQ subprogram is called to check the maximum
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queue for each lane of the bound and maximum volume for each bound. Afrer .
that GPROB is called to form éheefrequency distribution pattern of the flow
of detector which is useful for generating the arrivals between inter-~
sections for the érogram‘TRA?S;‘ This prograﬁ‘s-cOmputing t;me is about 5

mins. The outline of flow diagram is shown in Fig. 3-4.

Main Program TRAF3 This progsam: is the application program for

two‘integsections which is used to find the optimal queue-length between
‘inéerSectionq; AS-shown.in Fig: 3-2, , The frequency éistributions for both
intersections A and B havé beem generated from TRAF1 and TRAF2. For TRAF3,
the queues .and services to be generated are in the ways along the link,

one is from intersection A to B and another is from B to A. The process

of generating the data 18 the same as TRAFl, accept the input distribution
‘form is not-the:?oissén distribution or in the other word the Exponential
distribution, but it is the Empirical discrete distribution whick is formed

by the detector in TRAF2. After zunning program TRAFl and TRAF2 all

necessary data will be stored in file number 200 and 300,A£here£;féiéﬁﬁiﬁg" )
to this program the data stored in file numbers can be destroyed and

replaced the new set of data which is‘generatgd by program TRAF3. Doing

like this is to safe the aréa in the disk- and make compactly the programs.
Some data will be Tead by-this program; The' subroutine called in this program
are RANDY, PARTQ, DISCR, DEARV,.TNOKS, MAXVQ ‘and QLANE. It takes about 30
ming. per one; set of NVEHC in computation. 'Aftef running this program the
maximum queue for each lane and maximﬁm'volume-of vehicles moving from A to

B and from B to A can be found. Also the clock time indicated the maxiﬁum
queue and volume are obtained.

The following section will explain the use of each subprogram.
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Subprogram RANDU This subprogram has been obviously explained

in APPENDIX B about its usage and function. There is no need to explain

anymore, -

Subprogram TEXPA This subprogram is used to generate the headway of

b3

vehicles by‘tﬁe Exponential distribution gemeration as mentioned in chab
ter II, but in this subprogram there are some‘differences-from that one
for some épecifiegtiens have been changed. Erom the program shown in.
APPENDIX C, there: are 3 parameters to be consideréd, IX, TMEAN and TARV.
iX is the ranéom input intéger for generating the random output from the
calling subrOutine‘RANDU; this i1l result R the random number‘which is
the number in the limit between Zoré and one. Meanwhile, the new IX

is generated by setting IX = I¥, which 1Y is the new input random number
for the next generation from the same subroutine RANDU. Then the random

headway for Exponential distribution is geperated by the following equat10n~ o

x=—mm*m_.oc(n)+1'

¥

Where TMEAN is the average headway given by input data.

Due to the assumption stated in chapter ¥; 1. is added for limltting the
minimum headway of wvehicles. “Actually X' and be any floating point, number
but in'th1g>:ecord only the integer number of headwéy i needed in compu-
tation so that the value of X has to be changg& into integer number by
setting it equal to the integer variabie TARV. .This program is usediin

TRAF1 eonly.

Subroutine TNORS - This program is used for serving the vehicles in

crossing an intersection. IX, PROB1, PRDBZ and TSERV ame the parame:ers

of the program, RANDU is also used for being the generator of random number,

with IX is an input random number, and also the output for the next generation
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t

offgandom'numbei similariy Eo TEXPA subprogram. It is assumed Ehatléhe
headway for vehicles to Bé served is about 2 seconds, this assump%ip;

' 'is taken from the Table 5.2a pagé'104 of Traéi#qrfiow Theory by D;R.-Drew.
This assﬁmed'to’ﬁe a normal service; but éc:uailylthe evén ﬁaj be change -
that means, some accidents may occur at any interval of time which will make
the vehicles move faster or slower than the normal level. To gid .rid of
this problem, it can be asgumed‘that,for vehicles moving faster than normal
level, 1%; the tiﬁg.to be served (TSERV) i€ 3 'seconds and if the vehicles
moving slower than the normal level, let TSERV = 1. Assume that.the
?rqbability for the vehicles can be;served.within 2 Qeconds occur in the
traffic situation a %,, and the propability of vehicles can be gerved within
3 seconds occur b % so the 1gss (100 -=va « b ) % is for TSERV = 1. WUsing
accunulative probability, Say total probability ocurred is one, then the

“‘1imitqu—vehicles;canhbehgexveqjyy TSERV. = 2 is assﬁmed to be in the limit

_ from 0 to a/100 unit, and for véhicles, to be servédiﬁ; fSﬁﬁvgé_Sfié in the
limit from 31106+ to (at+b) /100, a1l the less from (a+b)/100+,to~1;0 is for
TSERV = 1. After arranging the limit for the events occur, then the random
numbeg R is generated by RANDU, R's limit is also started from 0 to 1.0,
therefore, if R is the number falls within the limit of O to a/100 the
serving time would‘be 2 geconds, if R'is in the limit of a/100% to (a+b)/

100 the serving ;imevwoqld be 3 seconds and the less limit would be 1 second.
This i3 the idea of how thesanmﬁdﬁugtime_candbe generateéd. ~For the

atual event this,éer#icing,timé-mgyibe change to the suitable ones, for it
may occur more than 3 intérvalg of ti@e. Acéotding to the parameters of

the program PROBl is equal to a/100, and PROBZ is equal to (a+b)/100.

Clarifying that,'TSERV is the integer output for the servicing time,
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similarly to the generation of input arrivals TARV, This program is used

in main program TRAFlcand TRAF3.

Subprogyam QUEUE This is the~subprogram called in TRAF1. Iis'

function is only checking tite tlmé, whether'that clock tine there is a
vehicle coming into the lane or not, if there is, increasing the queue
indicator variable ITQ by cne. Thia program uses no trick in programming,

just sim?fg’éhe’so skip to the next one,

into each specific—lane according‘to the pfdbabilistic values for how many
percentages of vehicle éo run into turn-left lane; how many percéntages

of vehicles't6 run into straight forward lane and how manu percentages fox
turn-right lane. The method vsed is similare to subprogram TNORS. The
accumulative probability and generated random number from subprogram Rannu;

the difference is only that the previous program . is wanted the time, but

this program is wanted the numbexr Of vehicles distributed in the SPBCiflc
lane. Subroutine TEXPA 4is also needed in this program: The variable, PBl
and PBZ are the accumulabive probability given: Within the limit of O to

1.0. The range from 0 to PBl is the limit of irféixicﬂzes go into turn-left lane,
the range- from PB1Y to PB2 is the limit of vehicles go into the straigh-
forward lane and the less from P32+ to 1.0 is the limit of vehicles go

‘into turn-right lane.. Other variaﬁles descriptions will be defined in

APPENDIX E. This program is called in TRAF1:

Subprogram MAXVQ This subprogram is used to find the maximum queue u

and volume of the flow, also the clock time indicated the maximnm occur,
it is the simple one without any trick in progranming. It is called in

TRAF1 and TRAF3.
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Subprogram_ﬁNFRM . This subprogram is used for generating the uniform

distribution of the headway of vehicles gemerated by the Empirical discrete
distribution method. This subroutine is called by subroutine DISCR. There
is some difference from the theoretical FORTRAN programming as mentioned

in chapter II,’thezeQﬁaéion shown below is added into the subprogram.
KTARV = 300 . _* FLOAT(NVEHC) / TARV -+ 0.50 (see APPENDIX C)

Where KTARY is théJresult of the requiréd head%éy in an integer mmber.
NVEHC is the number of vehicles to be generated each time. This is an
important point for this program, for.the parameters A and B in the program
has the dimension of nﬁmbér of véﬁicles per 5 mins. After generating by
und form distribution method, 4t reésults TARV which has the same unit as

A and B, Since;the purpose of the érogram is to. generateethe headway of
vehicles, no number of vehicles pet interval of time so it has to be
conrerted the former unit inte»the—aﬁit of seconds per vehicle,” Suppose,
;hat in 5 mins. there are TARV véhic}es.coming into tﬁe'given point,
-therefore the headway éf eacﬁ yehicle sﬁould_be 5 X 60_/ ;ARV seconds,
From ﬁhe Table of frequency distribution of vehicles passing into W-bound,
whiéh is the result from TRAPZ, seeing that the class interval of number of
vehicles per 3 m;ns. is quite high and éffect the accuracy of time to be
generated. Because if the_number 300 is divided by TARV and gets a floating
point.humber, but the integer number is needed in final result, so this
numbef has to be rounded off, then this will lead to occurring of an

error, fgr exémple if the resultant number of 300./TARV is about 1.5,

after rounding off it becomes 1. The percentage of.an error is about 33%
that is very high. To get rid of this problem, instead of génerating’one

vehicle at one time, the more vehicles would be tried. The results in the



Table 4-1 will show the effect of various number of NVEHC and the way of how
- to. choose the obtimal value of NVEHC will be discussed later. Note that,
the number 0.50 is added into the equation showm in this section is to

round off the number which its* decimal value is higher than 0.5 to become 1.

Subprogram PARTQ This program is almost the same as the subprogram

QUEﬁB.i The difference is only the generagion of vehicles at the same
clock time may be.moregthan one; This i the approximation method, due

to the fact it can not be generated atithe same timé but for such small
internal of time it may be asgumed possibly. The accuracy §f this program

depend on the value NVEHC. fhe résult will be discussed later.

Suhpfog;am nxscﬁ‘ This program is used o generate the arrivals of
Empirical discrete distribution. The empificﬁl data is taken from the
frequency distribution generxatéd by main program TRAFL and TRAF2 and
gétting the accumulative probébility named PROBbwhich ié on¢ parameter in
this sﬁbé&uiiﬁé.A'fﬁé_ﬁrbcéés“ofJgéhefattun>te-thehsameﬂas subroutine
TEXPA and TNORS the only tﬁing that discincguishs fyrom those programs is
more probabllity value is pul into acecount. The s;hrautine to be called

in this program is UNFRM.

Subprogram DEARV This program is used to geﬁetate the arrivals and

distribute the, flow-in-each.lane; due,to,the probability fatio;of turn-left,
turn-right andigo straightforward. The method of the generation is similar
to‘éhg subprogram ARRIV,!;Ecept the variable NVEHC is to be gongide;ed to
make the progtam be more effective for empirical discrete conditidn. The

subroutine called in this subprogtam is DISCR and RANDU,

Subprogram,GPROB This program is used for finding the accumulative




probability distribution, which is obtained from the accumulative frequency
distribution table the results from main program TRAF1l and TRAF2, The
method of this program is to c¢lagsify the class intgrval for vehicles
per 5 mins, into the form of frequency distribution. This Table is shown
in the sample program in APPENDIX F. The interval is classifiéd by ten
vehicles per interval or may be'S_Vehicles per‘interval. This depends on
the range between the lower limit and uper limit of the class intervals,

if the range is too big or big énough it is assumed to be classified the
interval into 10 vehicles per class interval, if it is too small it is
rassumed to be classified.the interval into 5 §ehic1es per class interval.,
This is enough for the-reéearch, for it has been observed dyring‘testing‘the
program Eeforé making the &ecision, the reéﬁlts give the teasonabié valﬁe
which will be discﬁﬁse& in 1atér chaptef; It i§ assumed that if ﬁhe range
of uper limit and lower limit is greéter'than 66 vehicles, let the |

class interval be 10 vehicles per in;érval, and if the range is

ieég‘fh;nmﬁd vehicles let the class intérwal be 5 vehicles per interval,
‘this can be seen in the ecmputer program and How chark in APPENDIX C and D.
The frequency distribution table is formed and printed in this program.

No any subroutine is needed. in this program,

Subprogram QLANE" This subprogram is ‘used for' finding the queue per

iane of the straightforward lames.. ,The wariables IFWQ and LANE are the
parameters used in this program. L IFWQ is both input énd outputvparameter,
for the input condition it is the totalimaxtmum volume of vehicles occurred
in the straightfdrwafd lanes and for the output condition it is the maximum
queue per straightforward lane. LANE is the aumber of straightforward lanes,

If theré is the fraction after dividing the total volumes by number of lanes,
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one vehicle will be added for at least one lane would have the maximum
queue, for ekample if IFWQ = 10 vehicles per 3 lanes, then the maximum queue
per lane is 10/3 + 1 = 4 vehicles, this is the fact that if would occur

in one of the lanes, the distributed queue should dbe in this form; 3-3-4

or 3-4-3 or other combinations. But if the IFWQ is equal to 9 that wili
have no problem, it must be 3-3-3, so if there is no fraction one vehicle

is not necessary to be #s the previous condition: This subprogram is called

in TRAF2 and TRAF3.

The Arrangement of Input Data fox Computer Programming

~ For TRAF1, the arrangement of the data is in the following order;

and the Format has been shown in the program listed in APPENDIX C:

~The ist datarcard

The input variables avk s
M, (MM(T),1 = 1,M),IX,LANE

Where M is the number of period‘for counting the volume of
vehicles passing the detector, here using M = 3 '

MM is the perioﬁs of time for counting the volume of vehicles
passing the detector, MM = 60, 300.and 900 is used in this research.,'

IX is the ‘first entry 1npﬁt random integer number for RANDU,
‘it is described in APPENDIX B. |

LANE is the number of straightforward lanes,
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The 2nd data card

The input variables are
m,; PBL1, PBL2, PBE}; PBF2, PBRl,; PBR2
., where TMEAN is the‘avérageaheaéﬁay for the Exponential
distribution used in.subprogram TEXPA:- |
) PBLI and PBL2 is the :urnﬁleft service*accumulative probabi}i
lity used in subprogram INORS /.
PBFI and PBF2 is the stra1ghtf§rward service—acﬁumﬁl;tive
. W
ptobability'used in subprogram TNORS —
PBRI and PBRZ 13 the turnaright servi;e-accumulative proba-

1

bility used in subprogram TNORS &

The 3rd data card

The input variables sre
NPHAS N, R4
ﬁhere.RPHAs is the ‘numbef of phasesﬁto be used as the control-

led signal here using EPRAS = 2 or 4

N is the fumber of bounds for the input diseribution at
intersectioﬁ, here using N = 3 (for S-N-E bounds»only)

‘Kl'o is'tflez _fogic—al-control variable for the program in
linking the,m,ain.l programs. 1£ K4 is 1 after executing TRAFl, it.will
link program,2 (TRAfi)'and‘then back to ;program one again. if K4 is 2'aft§r

executing program 2 it will link the 3rd program (TRAF3}.

Tﬁezhfﬁldata card'

.The-input variables are

(xpAAS(1), I = L, NPHAS), NOCYL
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Where IPHAS is the period of phases for controlling the
signsl. The number of phases depend on the variable NPHAS,
NOCYL is the period of time for a complete cycle of timing

in seconds.

The Sth data card
The input variables are
IBOUN, (IFROB(IN; J1), J1 < 1,3
Where IBOUN is the indieator fqr'indicating the bound to be
generated the queue. IBOUN o1 for Northbound and Southbound, the will
cauge the starting phase is ¥ed phase.accot&ing to the assumption stated
in chapter I. IBOUN - 2 fox Eastbound, it is‘started with green phase.
ifROB is the ptobab111t§ pétcentages of turn-left; go straight-

forward and turn-xight vehicles.

- ~JN is the number of 1a§p, according to the number of bounds,

The 6th data card
The input variables are
AA, FBLl, PBZ
Where AA i{s the name of the bound, |
pBl and PB2 are the accumulative probability for dis€ributing
the vehicles 1n£o each apecific lane. They are used in snbprogfaﬁ ARRIV and
DEARYV,
For TRAP 2 only data caxd {s to be read, the variable is shown below:
QNOTE
-Where‘ QNOTE is the comment caxd for indicating the ordet of data used.
It ie printed out in the result sheet.

For TRAF3 There are two data cards to be read.
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- The - input: variables are
oo . (TPROB(IS, IR), IR = 1,3). . .
;' Wheze; IFROB:is the percentages of probability; of turn-left, go . ..
straightforwvard and tura-yight conditdens. . .-.° - .= ... -~
. - I8 is the number of data for each set; there a?éwﬁﬁﬁ'§eﬂ
of data because this is used for the 1dak botween intersections which has

two ways for vehicles to move along.

. The Ind one:
' Theminput.véfiabiés arel LI/
. PBY, PB2, PBLL, BBL2, PBFl, PBF2, ¥BRL, PBR2

. All of these variables ave to be used for the same purpose ad the

2nd data card and the 6th data card {n TRAE1,

-afhé.easas‘oﬁ.stn&y.af this model can be arranged as the following
items: | B |
Case 1 From the mo&el shﬁﬁﬁ.in Fig. 3~2 the timing signal at
intersection A is' fixed at.eone phase. racio, -and phaSe ratio at intersection
B, i3 varied, the input data'of both intersections are the same except input
IX of A and B should be diffetent. The optimal queue-length ¢an be obtained
by this section, but fcr eaeh phase ratio, the most effectlve Value for |

i

NVEHE is to be Eaund first this 15 given to the 2nd case.
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égg§_§>-For it is very difficult to adjust the most effective value
of N?Eﬂﬂ which make the generated distribution form of the random discrete
distribution close to the orginal distribution. This can be studied by
giving the various valués of NVEHC for each phase ratio then the result
. should give one unique value that has the.same distribution form as’ghe;l-
input and the number of input arrivals generated by subroutine DISCR 15'

close to the number of total vehicles input at the detector.

cdse 3 For an intersection; if the Sther data parameters aze fixed,

except phase ratio is varied the variatians of gueéde léngth f&r each lane
of Southb0und, Northbound and Eastbound and the variations of volume of
vehicles fot the Bounds can be atudied. The volume passing into Westbound

and the £requency distribution variatiﬁns can be also etudied.

Cage. 4 The total inpuf ~ output of vehicles for an imtersecction and

- the link between intersections arg considered.

Case 5 The study of clock time which the maximum queue-length

occur with the variation of NVEHC,

Case 6 The study of the queuas for difference number of phases;
Case 7 The study of .a variation of qﬁeﬂe lengch for the various

value of timiug cycles.

Case 8 For the case of input IX of RANDU subroutine, by theoretis
cally the cutput result should have same value, even 4f IX has the different
value. To see whether it will happen like this or not, the different value

of IX are used for checking.
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Cage 8 Thé various probability ratios for vehicles to distribute -
vehicles into the specific lane are studied, due- to the fact, it should
have an effect to the qizeue.iléngtﬁ certainly] g TRV

" All of the cases wﬂl be résulted and '_ﬁiééu‘é‘éé&"'iﬁ}the-'néxé?'chai):er-,
and'they ave suffléfent’to accomplish the study of Eesearch, '~
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