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Purpose of Workshop

m Demonstrate HITL capabilities
m Show default files
T-Intersection
4-leg
Diamond
m Step through modifying default files
Modifying volume
Modifying phasing
Modifying detectors
Modifying geometry
m Special Cases




3

Elements of HITL

Simulation Software

Controller Controller Hardware
Interface
Detector Device Detector
actuations actuations
e
CID
Phase Phase
indications indications

CID Interface Device

m Allows controller to communicate with simulation
software

m Three interface devices
" Eagle TS-2
Naztec TS-2
NIATT TS-1
m Two files
“ .exe” file
.ini” file




Simulation Files

m TSIS CORSIM files
“ .trf” files =» actual simulation files
“ .sdi” files = maps approaches with phases

Example: “Example_diamond.trf” must have
corresponding “Example_diamond.sdi” file

Look at files

m HITL CID .ini file
m TSIS CORSIM .sdi file
m SIS CORSIM .trf file




~ Running HITL
Scenario

" JEESS——
g S ELE

Sequence of Programs

m Step 1. Start CID Interface Program
EagleTs2Interface.exe
NaztecTs2Interface.exe

m Step 2. Open Snooper

m Step 3. Start TSIS
Real-Time CORSIM
TRAFVU (after equilibrium reached)




Progra

| Step 1. Running CID Interface

. “Start"
« “All Programs”

« “Hardware-in-
the-Loop” Folder

* Appropriate CID
Interface Icon

Program (cont.)

A Eagle TS2 Interface

o i vl Polinewaims} [i00
S |
e A

t Step 1. Runnig éID Interface

Green Light means CID
communicating with Controller

CortoderD: I ]
Try o . . - ;
| CclaLength 077 CocleTiner [0 SyncTiome [0

5678

0000

0000

L Jof 1

(Jol 1 :

0000 12
L J Foca Ot @ @

0000 He2 @@

0000 v 9O



http://liilnl.il/

s
. 12 Irowcysion DatePrc
(T 35y M Ve taec 69

. llstart"

« “All Programs”

« “Hardware-in-
the-Loop” Folder

» “Snooper” Icon

Cpelp St
A B

009 000 990~

Prosenpiz
123456
900000

Webwie Dutechtors
1

Sidston Time: 893 |

Urit $taus

23‘5s7eswnuuuww
Q0008000006

9000000000000 0 .
7IBISNARBUBETBBAN R

Urw Conicd
ABC
10Mode @O ®
T OOO®
Intetval Advance @
Men Conlrol Enatle @
CaltoNA! @
CalloNAl @
Extenal Recal @
Ind Lamo Conticl @@




- “Start”

“All Programs”

* “TSIS 5.1” Folder
* “TSIS 5.1” Icon

- “File”

- uopenn

click on “.trf” file

U

* Navigate to folder and




Cllck on

icon to run

Real-Time
TSIS

p—

Click on

>

icon to
start real-
time
simulation




Step 3. Running Simulation (Cont.)

‘;:;.f"‘?"_.“.‘ ona1viEn Once simulation finishes
= SIS jnitialization period:
K N e Were Click on
g . > . ﬂ

e icon to run
i e animation

Step 3. Running Simulation (Cont.)

Click on :

‘:f{"é To zoom in

To see markings

E; To see signals

To see vehicles




Step 3. Running Simulation (Cont.)

s -

~ Click on

i

icon to
start real-
time
animation

Hands-On Practice

m Run Example_4leg_Multiloop.trf




Default intersections

Default TSIS files

m T-intersection
m 4-leg intersection
m Diamond

11
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Default T-Intersection

38!2&2&!23!%

Operaimi
Made.

From Siup

Bar Funcsien
Frasence o Call & Exiand
Prasance o Call & Extang
Prsence » Coll & Extend
Prasencn ¢ Call & Extend
Frosance (] Cal & Extena
Prosencs asy Coll & Exnng
Proserice 475 Call & Extona
Prasance sor Cah & Extecd
Prasence w0 Call & Extend
Presence 418 Cal & Extens
Prasanca o0 Coll & Exined




GES

700 vph A% J L_ %

10% Trucks el 60% ——»
66 mph

700 vph
- 0% ff— ;:“;;r‘udm

m™— y rm%
'“I |

20% B0% 20%

f

200 vph
0% Trucks
30 mph

Distance
Oetector Astodeled  Operation  From Stop
Name Sign Phase Mode Bar Functon

D1 %40 4 Presance o Cath & Extand
D2 Bx40" $2 Prasence o Cafl & Extond
03 x40 43 Presence o Call & Extand
Ds 840 ¢4 Presance o Call & Extend
s a0’ 8 Presence v Calt & Exterd
2] 40" 96 Pressnce L 4 Calt & Extend
D7 B'x40" 37 Presence o Calt & Extand
D8 840" 48 Presance o Coll & Extand
D20 B'x€ &2 Presence ra g Coll & Extend
D21 E'xB' ¢2 Presance 430° Cali & Extend
D2 %8’ @2 Presencs 540" Call 8 Extond
D26 [ o6 Presence 20 Cafl & Extang
D27 B8 %6 Presance 430 Call & Extend
D28 E'x6" &8 Presence 5407 Calt & Exlend

——)|-D28
==|-027

-D28

Spacing = 1200°

- D21

13



d'DefauIt Diamond Interchange

(Cont.)

200 vph

0% Trucks sl

40 mpt

400 yph,
0% Trucks
65 mph

}

0% A0

Py

0%

3% -

e

40% 30% 0%

"
L 30% 409 vp
« 0% Trucks
MY 43 mpn

400 vph,

0% Trucks

85 mph

Distance
Demotor From Stop
Name Sze Bar Function

BT e T Tall & Exend
o2 B4 o Cail & Extend
03 [ Cal & Extand
D4 o Calt & Extand
D5 o Call & Extend
08 o Call & Extend
D7 ¢ ol & Extend
D3 o Call & Extend
020 3207 Gl & Extend
on 430" Call & Extend
o2 540' Cal & Extend
(23 320" Cal & Extend
D2r 430° Cuh & Extend
028 s40' Calt & Extond

Modifying Defau
Simulations




Modifying Defaults

m Change Volume Conditions

m Change Phasing Conditions

m Modify Detectors

m Change Intersection Geometry

Modifying Volumes

15



Volume-Related Cards

m Total Approach Flow Rate — Card Type 50

m % Trucks — Card Type 50

m Turning Movement Percentages — Card

Type 21

"

Flow Rates -- Card Type 50

8004 7 200 0
8002 5 700 10
8001 1700 10
8003 6 200 0

oooo
-
o
°

% Trucks

Entering Flow Rate (vph)

Downstream Node

Upstream Node

j Card Type —J




Changing Total Approach Flow

Rates

S A— e ——

Effects Links |
Entering Network

®0e @00

Etfecta Links ~-7
| Entering Network ]

Changing Total Approach Flow
Rates

Entering Flow Rate (vph)

Changes Total Approach Flow Rate on WB Entering Link to 1200 vph

17



o
Changing % Trucks

% Trucks

Example:

Changes % Trucks on WB Entering Link to 25%

Changing Turning Movement
Percentages e

Directly Entering
Node (Intersection)
00 0 006

{Effects Links
| Directly Entering
Node (Intersection)




Turning Movements -- Card Type

21

3 7

4 5

2 1

3 6

3 4

3 2

2 3

4 3

6 3

7 3

1 2

5 4
8002 5
8001 1
8004 7
8003 6
[

Entering Node Card Type

Departing Node

+4 11 t i

% Diagonal
% Left- % Right-Turn
Turn

% Through

19



" SR

Changing Turning Movement
Percentages

These cards describe turning movement
percentages at the test intersection.

Changing Turning Movement
Percentages -- Example

4 3 8 77 1% 0

Changes turning movement distribution on WB approach to
8% Left-turns, 77% Through, and 15% Right-turns




Hands-On Practice

APPROAC T
326 vph,
£% Trucks
30 mph
40% 20% 40%

g
lO%J L— 12%

1350 vph 1200 vph
20% Trucks wesls  BO%: ———w- <« B0% -ffmms 15% Triicks
65 mph 65 mph

10“1&;——1‘ r 8%
“lr

30 38% 35%

}

275 vph,
8% Trucks
30 mph

Modifying Phasing

21



Default “.sdi” File

7

AR BRNDMNNDNDII

* from

to

WWwWwwwuwuwuwwwww

turn

CmEHPPHE AN

type contlr

Prot
Perm
P+P
Prot
Perm
P+P
Prot
Perm
P+P
Prot
Perm
P+P

1

HRERHRBRRRBRRBRBER PR

phases

P4
P4
P7
P2
P2
P5
P6
P6
Pl
P8
P8
P3

P4

P2

P6

P8

Protected Only Phasing

7

AR RN

* from

to

WWwWwwwwwwwwww

turn

[ B B B |

type contlr phases

Prot
Perm
P+P

Prot
Perm
Prot
Perm
Prot
Perm
P+P

1

RRRBRERRBRRERBERRERRR

P4
P4
P7
P2
P2
P5
P6
P6
Pl
P8
P8
P3

P4

P8




Permissive Only Phasing

7

AR BRBRDNDDNDDNDI

* from

to

WWWwwwwwwwwww

turn

I HdHATAEAE DA

type contlr phases

Prot
Perm

Prot
Perm
P+P

Prot
Perm
P+P

Prot
Perm

1

FRREPRBERABERRBERR

P4
P4
P

P2
P2
Pl
P6
P6
P5
P8
P8
P

P2

P6

Overlaps

7

AP PRNDMNDNDNI

* from

to

WWwWwwwwwwwwww

turn

CdHPPdHEANDACN DA

type contlr phases

Prot
Perm
P+P

Prot

P+P
Prot
Perm
P+P
Prot
Perm
P+P

1

RHEHRRBRHEBRBERRR

P4
P4
P7
P2

P5
P6
P6
Pl
P8
P8
P3

P4

P2

P6

P8

23



Hands-On Practice

Default:

* from to turn type contlr phases * from to turn type contlr phases
7 3 ] Prot 1 P4 7 3 o Prot 3 P4
7 3 R Perm 1 P4 7 3 R Perm 5 P4
7 3 L P+P > b P7 P4 b | 3 L 1 P
2 3 Prot 1 P2 2 3 T Prot 1 P2
2 3 R Perm i P2 2 3 R Perm 1 P2
2 3 L P+P : 3 P5 P2 2 3 L 1 P5
4 3 » Prot i Pé6 4 3 b Prot 1 Pé6
4 3 R Perm 1 Pé6 4 3 R Perm 1 Pé
4 3 L P+P 5 Pl P6 4 3 L ¢ Pl
6 3 T Prot 1 P8 6 3 T Prot 1 P8
6 3 R Perm 1 P8 6 3 R Perm 1 P8
6 3 L P+P 1 P3 P8 6 3 L 1 P

+ Save as Pract2_Phasing

Modifying Detectors




Basic Detector Configuration

0 2 400 O 42

2 3 8
4 3 1 0 9999 10 o0 42+
*This card is included as a work d for a prog ing error in TSIS.
Do not remove.
4 3 8 3200 26 60 0 42
4 3 8 4300 27 60 0 42
4 3 8 5400 28 60 0 42
4 3 8 0 6 400 © 42
4 3 7 o 1 400 O 42
2 3 8 3200 20 60 0 42
2 3 8 4300 21 60 0 42
2 3 8 5400 22 60 0 42
2 3 7 0 5 400 O 42
6 3 1 ] 8 400 © 42
6 3 7 0 3 400 0 42
7 3 1 0 4 400 O 42
7 3 7 0 7 400 0 42
m CORSIM Card Type 42

Basic Detectors Configuration

e e 1 07 SR RO D S S e ; e AT, e B
1 0 9999 10 o0 42+
is included as a work a T g: ing error in TSIS.
DOV

*This

DO NOT REMOVE THESE LINES !!!

25



Basic Detector Configuration

3200 26 60 0
4300 27 60 0

3200 20 60 0
4300 21 60 0

Multi-Loop Detectors for High
Speed Approach

Long-Loop (40’) Stop Bar §

Detectors




Modifying Detector Configuration

w W
- o

§os

s card is
Do not remove

NN Es s

W W W WWWWWWWWWww
Pl N B N HE 0000000

Lane Covered: 1=Through

7= Left-turn

Downstream Node

8=All-lanes

Upstream Node

o 2 400

0 9999 10
ncluded as a work
| 3200 26 60
4300 27 60
5400 28 60

[ 6 400

o ;4 400

| 3200 20 60
4300 21 60
5400 22 60

0 5 400

0 8 400

0 3 400

0 4 400

0 7 400

Modifying Detector Configuration

coococooo0oo0co0oo0o0co0o0

a
P

Distance from
Stop Bar
(tenths of feet)

3

Operating Mode: 0=Presence

Detector Length (tenths of feet)

Detector Number

27
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Deleting Detectors

Simply remove “42” from last column

Adding Detectors

6 3 8 10 60 0 42
A

Example: Adds a 6’ detector across all lanes 100 ft upstram of
stop bar on NB approach. Label as Detector 10.

DON”T FORGET TO CHANGE .INI File !




Adding Detector — Changing .INI File

Changing Multi-Loop Spacing

m Default spacing for 65 mph
m Example: change for 60 mph

29



Hands-On Practice

m Add 6x6 loop on NB and SB approaches
150 ft from stop line

m Change spacing on dilemma zone loops to
60 mph

m Delete stop bar detectors on EB and WB
through lanes

m Save as “Pract3_detectors”

Modifying Geometry




VME N sDWWWN W

@® ®
o o
o o
=N

Card Type

‘ ‘— Entering Node

Departing Node

Lengths - ar Type 1 (ont.)

1t Right-Turn Bay Length

Left-Turn Bay Length

Total Link Length

31



Number of Lanes -- Card Type 11
(Cont.)

FRNRNROMNNFEFEDNODNNDERDDE

| [———Right-Tun Bay
Left-Turn Bay
Through Lanes

Approach Grade -- C.a“rd‘Type 11
(Cont.)

% Grade




Queue Discharge ad Start—up Lost
Time -- Card Type 11 (Cont.)

| Queue Discharges and Start-
up Lost Time Distribution
Characteristic Code

EEgT e

Permitted Movem‘ by Lane --
Card Type 11 (Cont.)

00
00
0

00
00
00
00
0

0

00
00
00
00
0

Channelization Codes

SHARED LANES ONLY — NOT NEEDED if turn pockets used!!

33



Channelization Codes

CODE MEANING

0 (or blank) Unchannelized

1 Left turn only

Buses only

Closed

Right turn only

Carpool only

Carpools and buses only

N|jojlo|d|lw]N

Right turns + right diagonal; right turns + through; also right turns + right diagonal +
through if no other lane allows the through movement

8 Left turns + left diagonal; left tums + through; also left turns + left diagonal +
through if no other lane allows the through movement

All movements permitted by the geometry and adjacent lane

D Diagonal traffic only

T Through traffic only

Receiving Nodes -- Card Type 11
(Cont.)

WhesWWANNS PR,

Left-Turns |

Right-Turns




Opposing Left-Turns -—Méard Type 11
(Cont.)

Upstream node for traffic |
opposing left-turn

Start-Up Lost Time ——t

Queue Discharge Headway

35



Desired Free-Flow
Speed (mph)

Fields Most Likely to be Changed

1
2
2
- !
2
2
21
a1
500 250 T3
500 250 L3
B
2
2
2
1
1
= Link and Turn Bay Lengths Lines where most
= Number of Lanes and Bays changes willbe =
m Approach Speeds made.
m Channelization Codes (possibly)




Adding Right-Turn Lane

Example: Add Right-turn lane to NB Approach

3 7 500 1 010 8004 20 18 30 O 11
4 5 640 2 0100 8002 20 18 65 O 11
2 1 640 2 0100 8001 20 18 65 O 11
3 6 500 1 010 8003 20 18 30 O 11
3 42000 2 0100 5 20 18 65 © 11
3 22000 2 0100 1 20 18 65 0 11
2 32000 250 21 0100 7 4 6 4 20 18 65 O 11
4 32000 250 21 0100 6 2 7 2 20 18 65 O 11
6 3 500 250! 11 010 2 7 4 7 20 18 30 O 11
7 3 500 250 11 210 4 6 2 6 20 18 30 O 11
u
L]
Adding Dual Left-Turns
Example: Add Left-turn lane to WB Approach
3 7 500 1 010 8004 20 18 30 O 11
4 5 640 2 0100 8002 20 18 65 0O 11
2 1 640 P 0100 8001 20 18 65 0O 11
3 6 500 o 010 8003 20 18 30 O 11
3 42000 2 %, 0100 5 20 18 65 0O 11
3 22000 2 0300 1 20 18 65 O 11
2 32000 250 21 0100+ 7 4 6 4 20 18 65 O 11
4 32000 250 2 2} 0100 6 2 7 2 20 18 65 O 11
6 3 500 250 "“71 1 010 L2 7 4 7 20 18 30 O 11
7 3500 250 11 010 R, 6 2 6 20 18 30 0 11

37



Hands-On Practice

m Add right-turn lane to NB approach
m Make dual left-turns for WB/EB approach
m Save as Pract3_Geometry

Special Operations




Diamonds

m Set Controller in Diamond mode

m Modify .ini file to correct diamond
configuration

MappedDetector[13] = SimulationDetector[20]->RealDetector[“]
MappedDetector[14] = SimulationDetector[21]->RealDetector{#]
MappedDetector[15] = SimulationDetector[22]->RealDetector[]
MappedDetector[16] = SimulationDetector[26]->RealDetector[4]
MappedDetector[17] = SimulationDetector[27]->RealDetector[]
MappedDetector[18] = SimulationDetector[28]->RealDetector[4]

Pedestrians

m Use Snooper to manually toggle when
pedestrian calls to controller

CornolerD: 1 5 Siondsion Tie: 899
Fhare St Qeminy Seatin Ut ftone ek Comd
12348670 A8 CoO ® ABC
R O@0000C0 «000e ® Ak OO
Ve 90000000 0800 ® T 000
Gen §OGOGCOS OO0 i inevdAdvrc: @ |
bortviak QOO OOOCO0 . ¢ SEEL 5 MenCondEnse @ |
Fedlex 9 0000000 12 Face Ot @ @ Contal @ |
ve- 90000000 sewbis @@ Reaker @ @ CaoNal @ |
% 9000000® il 80 v @@ Euwrafocd @ |
i 00000000 vt 8@ nuc. 9@ ot LapCand @ - |
o COOCCOOO0 | Podfccre @ @ |
Fest Modtie: @ |
23458 ShpTine @ @ Wak) {
o000 0® Vel @@ {
Y s et sunnnusel T
QO00e000000000600 ;
000000000000 0000 {
NENADRBNESZTBADN 2 |

39



Preemption

m Use Snooper to manually toggle when
preemption to occur

BECD ®
Red e00 Lo | WHe 000 |
Yelow 208 Y 1 009
Gisen (11 ] insvalAdvance @
DontWak . 1 2 Mo ContolEnaie &
Ped Cloar yi2 Cabietinl @
Wak SanteA @@ ;:az :: LNl @
o SwuBis @@ airit @ @ External Recad @
Ned SeuBiC @@  yoredlien B ind Lanp Contid @
i Basegis T Pedfeie @ @ S
i 3458 SopTre @@ WoekPesthodie @
. 0000 i 00 o
i @@ e e S
o @ 345678 30NRZIWIBE 1234
PedOmt @ 0000000800 00000 60060
vehcd @ 000000000000 0000 0000
Peital @@ wRBDARBNB BT ERNRNR 5578 |
 BEEE

Questions
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SCHEMATIC AND
PRINTOUT OF SIMULATION FILE

FOR

STANDARD 4-LEG INTERSECTION



250.

ozz-D 021 D ozo«[:]

e

$2% :

I -8 ]_j D28 [_j—:m [:[ D28
i -os o D Dzs D-oz'r D-oze

r~egy

1250"

250




SCHEMATIC OF EXAMPLE OF STANDARD 4-LEG INTERSECTION WITH MULTI-LOOP DETECTORS (CONT.)

200 vph,
0% Trucks
A0 mph

20% 60% 'g”o%“
20% A L- 20% 100,k

- 60% e 10% Triicks

__20%  85meb
s

700 vph .
10% Trucks ===l 60% ——=

65 mph 0% 3 .
<1

20% 60% 20%

A

200 vph;
0% Trucks
30 mph

Distance
Detector Assoclgted. Operation From.Stop ‘

 Name - Bize: Phase’ Mode: Bar Function
T 6'x40° 1 Presence 0 Call & Extend
D2 8'x40’ o2 Preserice o Call & Extend
D3 6'x40" 3 “Presence. o Call & Extend
D4 8'x40° ¢4 Presence: o Call & Extend
DS 6'x40° 95 ‘Presernice [ Call & Extend
D6 6'%40' 8 ‘Presence 0 Call & Extend
D7 f."6_fx450' o7 Presence o' Call & Extend
D8 x40 8 Presence o Call & Extend
020 6'x8' 2. Presence. 320" Call'& Extend
D21 6'x6" $2. Preserice 430 Call & Extend
D22 8'x6' $2: -Presence 540" Call' & Extend
D26 6'x8' ¢6 Presence 320 Call & Extend
D27 6'x8’ 6 Preserice 430" Call & Extend
D28 &'x6" $6 Presence 540° Call & Exténd



Example_4leg_multiloop.trf
le)y TSIS Wed Jan 29 09:27:16 2003 from TNO Version 52

“a test confi guration for algorithm testing,

k-node diagram is shown below:
\ 8004

}001 1=—~2

4---5----8002

S ————

(<]
w

2,3) and (3,4) are 2000' long; links (1,2) and (4,5) are 640" long

2 and 4 were included to i nvestiﬁte the effects of relatively
intersections (sometime in the future).

78 1 2345678 2 2345678 3 234567811 2%4567(8) 5 2345678 6 2345678 7 234587

wvibhwWwNH OOOOOOOOOOOOOOOOOOOOOOOOQOOO

6
‘1T 0 3 7981 0000 21 3 800 7729 7529
60
0O 0 0 0 0 O O O o0 1 d60out
7 500 1 010 8004 2 30 0 11
S 640 2 0100 8002 20 18 65 O 11
| 1 640 2 0100 8001 20 18 65 O 11
6 500 1 010 8003 20 18 30 O 11
42000 2 0100 5 20 18 65 O 11
22000 2 0100 1 20 18 65 O 11
32000 250 21 0100 7 4 6 4 20 18 65 O 11
32000 250 21 0100 6 2 7 2 20 18 65 O 11
3 500 250 11 010 2 7 4 7 20 18 30 O 11
3 500 250 11 010 4 6 2 6 20 18 30 O 11
2 640 2 0100 3 20 18 65 O 11
4 640 2 0100 3 20 18 65 O 11
5 2 0100 4 20 18 0 11
1 2 0100 2 20 18 0 11
7 1 010 3 20 18 0 11
6 1 010 3 20 18 0 11
7 100 21
5 100 21
1 100 21
6 100 21
4 100 21
2 100 21
3 20 60 20 O 21
3 20 60 20 O 21
3 20 60 20 O 21
3 20 60 20 O 21
2 100 21
4 100 21
5 100 21
1 100 21
7 100 21
6 100 21
28001 35
3 1 35
3 5 35
48002 35
38003 35
38004 35
11 36
11 36
11 36
11 36
11 36
11 36
3 8 0 2 400 O 42
3 I 0 9999 10 0 42 This card is included as a work
hd for a programring error in TSIS. Do not remove.
3 8 200 2 60 0 42
3 8 4300 27 60 0 42
3 8 5400 28 60 0 42
3 8 0 6 400 O 42
3 7 0 1 400 O 42
3 8 3200 20 60 0 42
3 8 4300 21 60 0 42
Page 1




SCHEMATIC AND
PRINTOUT OF SIMULATION FILE

FOR

STANDARD T-INTERSECTION



SCHEMATIC OF EXAMPLE OF T-INTERSECTION WITH MULTI-LOOP DETECTORS

DTAWTIIN;

7 D-Dzs

250"
DETECTORDEYAILS
) ) FDiata;oe
(O Trna. o TN, M 0% ks , N _sma “onase_taosn” Bar_Functon
75 mph 0% — 2 or§ 20% 75mph 25 z D1 “Bx40" [X © Presence o Call & Extend
CLAes T T ‘| |'D3 | D8 D2 640 92 Presence o Call & Extend
‘_!' r> D3 Ex40 43. Presence o Call & Extend:
50% . 50% D6 6'x40" 8 Presence o Call & Extend
y ‘ D8 640" #8 Présernce, o “Coll & Extend'
260 'v.ph, D20 6x6" 42 Presence as0’ Call & Extend
0% Teucks: D21 6'%6". ®2 Presence 475 Call & Extend
30mph D22 66" ‘62 Presence 600" Call & Extend
D26 %6 48 Presence 350" Call & Extend
D27 6'x6" 6 Presence 478" Call & Extend
D28’ 6'x6" 6 Prasence 600" Cal & Extend




Example_Tintersection.trf

2y TSIS wed Jan 29 09:27:16 2003 from TNO Version 52

a test configuration for algorithm testing,

<-node diagram is shown below:
)01 1---2-

,3) and (3,4) are 2000' long; links (1,2) and (4,5) are 640" Tong

.and 4 were included to jnvestigate the effects of relatively
intersections (sometime in the future).

'8 1 2345678 2 2345678 3 2345678 4 2%5678 5 2345678 6 2345678
11
1 0 3 7981 0000 21 3 800 7729
60
o o0 0 o 0 O O O o0 1 d60out
5 640 2 0100 8002 20 70
1 640 2 0100 8001 20 18 70
6 500 1 010 8003 20 18 30
42000 2 0100 5 20 18 70
22000 2 0100 1 20 18 70
32000 0 2 0170 4 4 20 18 70
32000 250 21 0100 6 2 2 20 18 70
3 500 250 11 014 2 20 18 30
2 640 2 0100 3 20 18 70
4 640 2 0100 3 20 18 70
5 2 0100 4 20 18
1 2 0100 2 20 18
6 1 010 3 20 18
5 100
1 100
6 100
4 100
2 100
3 0 80 20 0
3 20 80 0 O
3 50 0 50 O
2 100
4 100
S 100
1 100
6 100
28001
3 nd
3. 8
48002
38003
11
11
11
11
L1
3 8 0 2 400 O
3 8 0 9999 10 0
d for a programming error in TSIS. Do not remove.
3 8 500 20 60 0
3 8 4750 21 60 O
3 8 6000 22 60 0
3 8 3500 26 60 0
3 8 4750 27 60 0
3 8 6000 28 60 0
3 7 0 1 400 0
3 8 0 6 400 O
3 1 0 8 400 O
3 7 0 3 400 O
2 3 6 3 4 3 0
5700 10 O 100
1700 10 0 100
6200 0O 0 100
14 100 0 0 0 25
16 100 0 0 75
87 92 95 98 102 105 108 113 121
16180 20800
10700 20800
13440 19800

Page 1

7 234567
0

0000000000000

7529
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SCHEMATIC OF EXAMPLE OF STANDARD 4-LEG INTERSECTION WITH MULTI-LOOP DETECTORS

D4

D7

250

o T T
k.
o6 93 08 | |- D6 [J-o2s []-per [ ]-D28
250 6 | |- D8 [J-p2s []-p2r [ ]-D28
D5- | - 1 95 4 |- D1
oz2[] oov[] o2 T i 2 I
p22-[ | p21-[ ] Dp20-[ ] D2- L :1;7 W X RO S
T4 B

250

D3

D8




SCHEMATIC OF EXAMPLE OF STANDARD 4-LEG INTERSECTION WITH MULTI-LOOP DETECTORS (CONT.)

APPROACH VOLUME AND TURNING PERCENTAGES

200 vph,
0% Trucks
30 mph

20% 60% 20%

20% __f L 20% 700 vph

«—— 60% < 10% Trucks

20% 65 mph

700 vph
10% Trucks === 60% ——

65 mph 20%
j
-
3 e

20% B0% 20%

*

200 vph,
% Trucks
30 mph

TA!
Distance
Detector Associated Operation From Stop
Name Size Phase Mode Bar Function

D1 6'x40' 1 Presence o Call & Extend
D2 6'x40" 2 Presence o Call & Extend
D3 6'x40' 3 Presence o Call & Extend
D4 8'x40" b4 Presence 6} Call & Extend
D5 8'x40" $5 Presence o Call & Extend
(0]} B'x40" 6 Presence o' Call & Extenc
D7 6'xa0' b7 Presence [t Call & Extend
D8 6'%40' 8 Presence ) Call & Extend
D20 6'x6’ &2 Presence J20 Call & Extend
D21 §'x6" 2 Presence 430 Call & Extend
D22 6'x6" 2 Presence 540" Call & Extend
D26 §'x6’ 6 Presence 320 Call & Extend
D27 6'x6" 6 Presence 430' Call & Extend
D28 §'x6" &6 Presence 540" Call & Extend



Example_4leg_multiloop.trf
)y TSIS Wed Jan 29 09:27:16 2003 from TNO Version 52

)
A test configuration for algorithm testing,

-node diagram is shown below:

(1 [N, [, R

3) and (3,4) are 2000' long; links (1,2) and (4,5) are 640' long

8

004

-]

S — o ——————

w

-4---5----800,

2

and 4 were included to investigate the effects of relatively

ntersections (sometime in the future).
1 2345678 2 2345678 3 234567811 2;%5678 5 2345678 6 2345678
l 0 3 7981 0000 21 3 800 7729
60
0O 0 0 0 0 O O O o0 1 d60out
500 1 010 8004 20 30
640 2 0100 8002 20 18 65
640 2 0100 8001 20 18 65
500 1 010 8003 20 18 30
2000 2 0100 5 20 18 65
2000 2 0100 1 20 18 65
2000 250 21 0100 7 4 6 4 20 18 65
2000 250 21 0100 6 2 7 2 20 18 65
500 250 11 010 2 7 4 7 20 18 30
500 250 11 010 4 6 2 6 20 18 30
640 2 0100 3 20 18 65
640 2 0100 3 20 18 65
2 0100 4 20 18
2 0100 2 20 18
1 010 3 20 18
1 010 3 20 18
100
100
100
100
100
100
20 60 20 O
20 60 20 0
20 60 20 O
20 60 20 O
100
100
100
100
100
100
28001
3 1
3 5
48002
38003
38004
8 0 2 400 O
3 1 0 9999 10 O
or a programming error in TSIS. Do not remove.
3 8 200 2 60 0
3 8 4300 27 60 0
3 8 5400 28 60 O
3 8 0 6 400 O
3 7 0 1 400 O
3 8 3200 20 60 O
3 8 4300 21 60 0
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This card is included as a work



CONH NN

OOOOOOS

22 60 0
5 400 O
8 400 O
3 400 O
4 400 O
7 400 O
2 400 O
4 3 7 3
100
100
100
100

102 105 108 113 121

Example_4leg_multiloop.trf

0 75

Page 2



SCHEMATIC AND
PRINTOUT OF SIMULATION FILE

FOR

STANDARD T-INTERSECTION



SCHEMATIC OF EXAMPLE OF T-INTERSECTION WITH MULTI-LOOP DETECTORS

f] ﬁ’"—%_—:ﬁ)
\J
- b6 ¢3 $8 -D6 - D26 - D27 -D28
= H6 - D6 - D26 - D27 -D28
¢1 -D1
p22-[ | o21-[ ] D20-[ ] D2- ¢2 250°
p22-[ ] D21 D20-[ ] D2- ¢2
@]
APPROACH VOLUME AND TURNING PERCENTAGES DETECTOR DETAILS
Distance
i i From Stop
700 vph ; ) 700 vph Detector Associated Operation )

10% Trucks ac:f, ;2 o 0% ggm 10% Trucks Name Sizo Phase Mode Bar Function
76 mph 20% —1 1 r' 20% 75 mph 8 . ; D1 6'x40' o1 Presence 0 Call & Extend
$3 o8 N D3 | D8 D2 6'x40' &2 Presence 0 Call & Extend
‘—| r D3 6'x40' @3 Presence [0} Call & Extend
50% 50% 06 B'x40" 6 Presence o Call & Extend
‘ D8 6'x40' &8 Presence o Call & Extend
200 vph D20 6'x6" 2 Presence 350 Call & Extend
0% Trucks D21 6'%6' 2 Presence 475' Call & Extend
30 mph D22 6'x6" &2 Presence 600' Call & Extend
D26 6'x6" &6 Prosence as0 Call & Extend
D27 6'x6" o8 Presence 475’ Call & Extend
D28 6'x6" ¢6 Presence 600’ Call & Extend




Example_Tintersection.trf

Yy TSIS Wed Jan 29 09:27:16 2003 from TNO Version 52

. test configuration for algorithm testing,

node diagram is shown below:

I B S e — 4---5----8002

—_———w

8003

3) and (3,4) are 2000’ long; links (1,2) and (4,5) are 640" Tong

ind 4 were included to jnvestigate the effects of relatively
1tersections (sometime in the future).

1 2345678 2 2345678 3 234567811 ZggSG7g 5 2345678 6 2345678 7 234567

VAWNKHE 0000000000000 O00O0000000

0
0 3 7981 0000 21 3 800 7729 7529
60
0O 0 0_0 O O O O 0 1 d60out

640 2 0100 8002 20 18 70 O 11
640 2 0100 8001 20 18 70 O 11
500 1 010 8003 20 18 30 O 11
2000 2 0100 5 20 18 70 O 11
2000 2 0100 1 20 18 70 O 11
2000 0 2 0170 4 6 4 20 18 70 O 11
2000 250 21 0100 6 2 2 20 18 70 O 11
500 250 11 014 2 4 20 18 30 O 11
640 2 0100 3 20 18 70 0 11
640 2 0100 3 20 18 70 O 11
2 0100 4 20 18 0 11
2 0100 2 20 18 0 11
1 010 3 20 18 0 11
100 21
100 21
100 21
100 21
100 21
0 80 20 0 21
20 80 0 O 21
50 0 50 o 21
100 21
100 21
100 21
100 21
100 21
28001 35
3 -1 35
3 5 35
48002 35
38003 35
36
36
36
36
36
8 0 2 400 O 42
8 0 9999 10 0 42

or a programming error in TSIS. Do not remove.
8 500 20 60 0 42
8 4750 21 60 0 42
8 6000 22 60 0 42
8 3500 26 60 0 42
8 4750 27 60 0 42
8 6000 28 60 0 42
7 0 1 400 O 42
8 0 6 400 O 42
1 0 8 400 O 42
7 0 3 400 O 42
3 6 3 4 3 0 2 43
700 10 0 100 50
700 10 0 100 50
200 0 0O 100 50
100 0 0 0 25 350 58
100 0 75 350 58
92 95 98 102 105 108 113 121 i;g
6180 20800 195
0700 20800 195
3440 19800 195

Page 1
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SCHEMATIC OF EXAMPLE OF DIAMOND INTERCHANGE WITH MULTI-LOOP DETECTORS
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FOR
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SCHEMATIC OF EXAMPLE OF DIAMOND INTERCHANGE WITH MULTI-LOOP DETECTORS

_
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SCHEMATIC OF EXAMPLE OF DIAMOND IN TERCHANGE WITH MULTI-LOOP DETECTORS (CONT.)

Al Vi 1

800 vph,.
0% Trucks:
65'mph-

XX 0K XX%
J7L5 |
:K o xx%-—j L X% 800 vph

800vph Yk i P ; : ks
% I : o oe—e I )

;2" X% ’:7

800 vph,
0% Trucks
i  — ©65'mph

) Distance
Detector’ : Associated  Operation.  From Stop:
Name Size, Phase Mode Bar Function
I . R 6'xa0" 1 f 0 “Call & Extend:
D2 640" 92 & Call & Extond.
D3 B0 03 ¢ Can&Extend
D4 6'x40" o4 (14 Call & Extend
D5 6'x40' ‘45 a Call & Extend:
06 6'x40" 06 o Call & Extend:
D7 6'x40° DT 0" Call:& Extend .
- D8 6'x40' 48 o Call & Extend.
‘020 6%6’ ‘8 resen 320" Can& Extend’.
D21 66" o8 Presénce 430" Call & Extend:
D22 6'%€' 48 Presence 540" Call & Extend:
D26 6'%6" 04 Presence 320 Call & Extend
D27 6'%8" &4 Presence 430" Call & Extend :
D28 O'xg" 94 Presence 540 Call'& Extend.:




Example_Diamond.trf
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This card is included as a work

P ERART

-

ing error in TSIS. Do not remove.
3200 26

wvid
Hw
0000833
NN
N OO
'hd'i
83
0000000
H
N

42 This card is included as a work

o Hbt;ooooonoo

or
ing error in TSIS. Do not remove.
3200 0 60 0

4300 21 60 0 42
5408 22 60 0 42

N OO0

3
5 2 1 2 0 2 43 Col177 - 2 to flag

-

8
w1
(=]
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HIGH SPEED DETECTOR LAYOUT

(-
350

a 0O

475

600

Detector Placement, 70 mph

O - -
6 x40 320 430 540
1 Detector Placement, 65 mph
|
Cc O -
6x4 275 375 475
l Detector Placement, 60 mph
\
] O Cc
6x4 225 320 415
\ Detector Placement, 55 mph
i:) (] O
6x4 220 350

Detector Placement, S0 mph

(-
210

-
330

Detector Placement, 45 mph

Extension

1.2

1.2

1.4

1.2

2.0

2.0



Link-Node Structure




