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A Study on Applicability of TRANSIMS to Interrupted Traffic Flow at
Road Segments in Urban Area

ABSTRACT

This study aims to verify the applicability of TRANSIMS (TRansportion ANalysis SIMulation System) in interrupted traffic flow
through calibration and validation process based on observation data; such as headway, traffic volume, speed, and travel time from
Dalguberl Boulevard in Dae-gu metropolitan city. On this study, several micro-simulation parameters are derived from the calibration
and validation process through performing a headway comparison and applying an ID back tracking methodology. As a result, it is
figured out that actual circumstances of Korean roadway; for example, traffic volume per lane, speed, and travel time, can be applied
on the TRANSIMS. Especially, it was possible to find out the influence of cell size parameter to traffic flow characteristic of simulation.
However, it is hard to conclude that TRANSIMS is applicable to Korean roadway environment with studying particular target area.
Therefore, additional studies; such as more case studies with various types of road, signal, and land use, will be required to localize
TRANSIMS to Korea.
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2. TRANSIMSO} EAIS J120] 1SS 54

2.1 TRANSIMS 7{L
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A= o] o] Foxirt
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A5E 7983k
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e+ A - o] - ol
Table 1. Characteristics of Headway (passenger car)

Order COUNT MEAN MEDIAN STDEV VAR MAX MIN
1 22 3.29 3.60 0.99 0.99 5.00 1.00
2 28 2.50 2.55 0.63 0.39 3.90 1.00
3 31 237 2.30 0.75 0.56 3.50 0.60
4 33 221 2.10 0.89 0.79 4.30 0.60
5 27 2.05 1.90 0.64 0.41 3.80 1.20
6 29 1.84 1.70 0.57 0.33 3.20 0.90
7 30 1.83 1.70 0.62 0.38 3.20 0.80
8 26 1.67 1.60 0.50 0.25 3.30 0.80
9 25 1.92 1.80 0.69 0.48 3.80 0.80
10 34 1.85 1.65 0.70 0.51 3.70 0.90
11 28 1.66 1.60 0.72 0.52 3.20 0.00
12 31 1.91 1.70 0.76 0.58 4.20 0.80
13 31 1.85 1.60 0.68 0.46 3.30 0.70
14 30 1.74 1.60 0.59 0.35 3.20 0.80
15 32 1.81 1.60 0.75 0.56 4.60 0.90

Table 2. Goodness of Fit for headway
Cell Size Regression Type Fitness R?
Linear y=-0.0593x +2.4106 R2=0.5775
Power y=2.6814x"'% R2=0.7273
10m Exponential y =2.4081¢ "™ R2=0.5998
Logarithmic y =-0.386In(x) + 2.654 R>=0.7481
Linear y =-0.0275x + 1.7049 R2=0.1275
Power y = 1.8824x""%° R2=0.2759
7om Exponential y =1.6373¢"0" 2=0.1036
Logarihmic y =-0.253In(x) + 1.9557 R>=0.3304
Linear y=-0.0707x + 2.5987 R2=0.556
Power y =2.9792x """ R2=0.8498
Observed - YT
Exponential y=2.5681e R2=0.5918
Logarithmic y =-0.497In(x) +2.9572 R>=0.8399

x: Headway(mean) of n-th vehicle

AAE 2B, Fig. 49} Table 2049} o] v]XE 2] Power
Rdlo] aFFARE) FAIE 71 AgsiAl B3sh, 7ol
s 7S I 5 Utk

3 TRANSIMS= CA B8& 7gko 2 7piE]9l7] wjito]
Vs AR g i AR e 2719 A IR W
A R Aego] A5k vhe) ool el AerEnat 2
EHARES Agsle] Alge] 555 FAehs Zlo] 4ol

T tEER AgE0] = 7.5m =719 Al AR Adefellk
9] 71&; Fio] viddd o 2 FHul= Atk 5, cell size7}

32 Ao o B g mARI A3
ol 2Tkmh FPSR= 5 A4} 1o Aesol

ul
J

X GARE § Seke AFEeA
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CAIMe] FFRFL2 714 75 Batad 35, ofs9] 714
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whenv, <g, 2)

Vpp1 = min [vt + 1’ ’Umax}

v,,; =minlv, g,] when v, = g, 3)
v, =max[v,,,; —1, 0]

when Proise = Prandom (4)

1136 Journal of the Korean Society of Civil Engineers

Tp+1 :mll+?)f+1 (5)

37]A,

Vpyy 0 AZHEA 1) 2 cell/ s)

v, ¢ AIZH(E)olA 2T (cell/s)

g, 1 7% AF 7] ¥R cell N(cell)

Proise © &S] BFEAQI 145 88 g0~ 1)

Prandom * ETPAAQ S 918 7219] & gH(0~ 1)
z, + AN 2] 913

A Q= A 7S Aofshs Ao, uld ARk
AR Agate] ARt 2hg w, 7145 g 4 glok o)A
D= cell/so)at, AR)e] T cello]H, TR ke 9]
time-stepo] 13 TeJo]g iz Tejol] 125 H3je] 1,
o} Azlel @t RSP Hol, gre] mlalvks F3le] 7ied
= AT 5 Sk tbd Aol Tzt AR time-stepoll o] e
o7 time-stepe] LR} Icell/s W g 71 4= Qlok vk
A time-stepollie] L7k Hir SwEhd, O ol &5 4
st dAe] £=5 A ok

2 3)2 2] &S Aofshs Aow, ubd Afde] L&t
AR Apgte] ARt 2hs ), TS shofok gtk o] Aol
M= 7 TRPRAIR gre] 7Rk Blaske] R o
AR 4 Qlrk oldARgel] dizk @A) time-stepfAe] i
o3 time-stepAje] <o} Ay AjITe] A2 Foll] 2k e
2 A o)A, obd Ake] Sirt At AelEc
Zto B2 HEE sfojof sl g, 1 o wje) EA) S
A3y Apsbte] APl A,

4 (e BFEA 4% 2o 2 $A) S8R ol glo]

=7

-
gy
o

A

-

&
b

Lo

=t

J

i

ok

e
H

x

TS SR A9k et WS WDl b A3 Seg
FABRE ek ek I8 Al 1,7 WA o

NA DL, Drgon (BT 7S SI3F F219] 2 A-dete]
T 36 VIS W pgiee 7 Prandon EEF Bl IR BtEA
0] 2218 RIEslo] 7458 sl Hiok o] TS A8 X
gk 740 2, FA) time-stepellA]e] &iei= o]7 time-stepelx]
o] HuHT) leell/s 22 ke FsH Hck

2] (5)E oS el #at Aoz k] &wvt 2] (2)9) 2]
(), 2 (@)°l] oJste] 2R o]Zs o gate] P oA Ak
o] YRI5 AAshH= 2lelr). o] time-stepollA] 2FFe] $1x7k
z, 01 TP The time-stepl|x] xFke] $x= z, +v,,,©] Hrk
71 2] A B9l cello] HaL, dAe] £520 v, 9
Lo} D= cell/solAT, 127} A Hol7] whie] 125
el TRI7} cell 2 uHAAL )7 time-stepof|A12] $x]o] FA)
9] =8 tste] @Al xS 7 & Ark



&) 32)-

oo'/;\"EEgé]'

%, TRANSIMSSIA9] 22 97e] B4& 3717 492
vtk A WA dbd xFe] kel o AR St vk
o] EAslaL, T Ao 1S shA] L e Afdks 4
sto] Ash= w8 FPsh= Aotk T MAle ot
3 = S sfo] Falkl ARE o) 8sie] T | Slsie]
Ap2E WEshe 7otk Al Mke dA o83kl = Ap=rt
EX F7hol A W21} tikl%a}#KHigh Occupancy Vehicle)wh
ol88 & I ARE WA AT 22 A9} HFAHo]
Fshd| Aol v A=) 22 Agolth

9] 371A] 7390l 2= WGl Tk $ddo] o=, Al
R ARE ol&ste] Fs] flete] Ap2E WA B¢
Ao gk o]g-o] AFkE o] 2=E WAsh= ol
A2E WA F Y=F IhE APsH Ha, doks 52
TS BP7] Slsle] FEE she 2 B Aol 2F2e] Ao}
o] AHE alefete] AkmE WSS AlokS FaL vk

T F2 2] ARE WAT A, Y A2 AEE
2RIete] 2j2 wiAo] 7FedA] Al Eiklsjelof gt A= w7go]
7Fest 23 teat 2tk 1) AEHES Pk 2f2e] A Frol
—lojojr= oF Fy(A gro] —1o]d xk=2r} 24 shA] ek s
ou)gk). 2) A2HAE & A=27) HA) Ao o]8et ¢ fle
zEZololxd= <t w1, 3) 2}2 WA A2e] Ao tE xjgo]
Akl SlejM= <t Hk

f1e] 37K Z=20) Tk W= ofol] we} 2= Ths o
7 aAA ok A2 lEE fleirde 1) 29 2308 Hhea]
WEAIAE BRA]NE 3 2312 W ool wepa] A2 1A
gk Alglo] nhpjo] A2E WS Hrk

WA AZHAS 9ste] 1, 2 F2AT 1= A7) Agols
2] 227 (cooperative lane change)Iike- F3lo] 2=
73] 7FsdA] BlE sojof gtk PxA xpmw7d drtold
3 o] S L Sl el The o8-S ekl
time-stepol] 5= A= ofFo] 7FsekA] SIsRe Fgolch

0] %8} cellS A-H31= 1] single-cell 2F2=1ke] =717}
I cell 3631 Aol Azaae & dgolehd A=
WHo] 713, single-cell 21g] o2} multi-cell 221
o ZP2 cell obgS 2HaRe Afshele] A w7 Ty A
o} Al o9 cell APt A=AAE @ o) §irh
W Ameize] Wkssick slo) e WAl B9 ofele)
T ke olgslel 5 Aol Sw WS Helstlop
sk

Maximum_swapping_speed: default 37.5m/s

ErEooe
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Maximum_speed_difference: default 7.5m/s
F o] A2WAS 7] Pt 91e) F 74 gl thet
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2718 RS Alo} Bk A2 WAS Sheie AT ¥ )
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speed_difference®] ghHth AL} Zojo g} 9]0 H$-E v
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B ATelA BAN 7IRE gPdo 2 TRANSIMS S -3t
WER 542 sl 98l ARk 24E stehlels ack)
W Table 33 2tk

&J7]4], Max_routing_problems¥} Max walk_distance:= U]
EQ=7} Al 3ke WAs ] sl 5883 o1, Number
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T o] 22X 7] i) inputzko 2 W ARFH 8 wEek
X JGS 8 Ak
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Table 3. Parameters for TRANSIMS calibration

Module Parameters Default this study
Intcontrol TIME_PERIOD BREAKS None 0:00, 6:30, 10:00, 16:00, 23:00
TransitNet TRANSIT TIME PERIODS None 5:00, 7:00, 9:00, 15:00, 17:00, 20:00

Router MAX _ROUTING PROBLEMS 100000 1000000

Router MAX_WALK DISTANCE 2000 10000
Link Delay NUMBER OF ITERATIONS 5 3
PlanSelect SELECT TIME RATIOS 2 1
PlanSelect SELECT_VC_RATIOS 1 12

Microsimulation CELL _SIZE 7.5 1
Microsimulation MAXIMUM_WAITING_TIME 3600 120
Microsimulation MINIMUM_WAITING_TIME 180 60
Microsimulation DRIVER REACTION_TIME 1 1
Microsimulation PERMISSION_PROBABILITY 50 55
Microsimulation SLOW_DOWN_PROBABILITY 20
Microsimulation SLOW_DOWN_PERCENTAGE 20
Table 4. Characteristics of Observed Traffic Volume(per lane)
95% Confidence Interval
Parameter Lane Estimated Standard Error — —
Lower Limit Upper Limit
3 60.062 1.597 56.93 63.19
Mean
4 47.812 1.411 45.04 50.57
o 3 11.066 1.129 9.060 13.517
Standard Deviation
4 9.782 0.998 8.008 11.948
. 3 -183.499

Log-likelihood

4 -171.577

3 0.668

Anderson-Daring
4 0.748

31, Select time ratio®} Select VC ratio= |2f¢-83t 2}
ko] time ratio®} VC ratioo]™, Alo] 7|+ F&3F 7 W
S AP el Imz 8lsit) 1elar 2igo] 574 Adoj|
4] Max waiting time (=12O)77]-7<] Zo]A] ko™ *’-x}]é]—j;
Min waiting time (=60) 7}<] $-Z]o]#] ekow =1 thr|si&He]|
= Ak A W S 2es Sielch e A5
oA HErshe HlE} ke HeE 20%E Asto] Ak

golds stk
5. AIZH(0IM Zuio] 2
51 AEY nEn} &= EM

B Ao A 128 e w 2AE A2 WY S
9 PHEIARES) S48 wiA) Ain, o Mol g ARl
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Table 5. Comparison of T-test between Traffic Volume and Speed

Levene’s Test for

. . -test for Equality of M
Equality of Variances t-test for Equality of Means

. Sig. . " Sig_ .Mean st_ Error 95% C.1. of the Diff.

(2-tailed) | Difference | Difference Lower Upper

Vol. Equal variances assumed .890 348 5.686 94 .000 12.250 2.154 7.972 16.527
Equal variances assumed 8.835 .004 -4.637 93 .000 -5.747 1.239 -8.208 -3.286

Speed Equal variances not assumed -4.657 | 81.0 .000 -5.747 1.234 -8.202 -3.291

Table 6. Comparison between Observed and Simulated Traffic Volume (Unit: Number of vehicle)

Intersection Name 08:00~09:00 13:00~14:00 18:30~19:30
Manchon 4 2638 2524 2875
Observed Vol. -
Daeryun high school 2122 1785 2568
TRANSIMS Manchon 4 2593 2573 2803
(CS 1.0m) Vol. Daeryun high school 1866 1991 2085
Manchon 4 45 -49 72
Observed - TRANSIMS -
Daeryun high school 256 -206 483
Manchon 4 2% 2% 3%
Percent Difference
Daeryun high school 12% -12% 19%

t-valueZ} 5.6860]3L p-value= 0.000°Z YER} H, : 1y = ppe=

a=0.059l|4] 712450 3xp2 e} 4xt2e] AFeRe Zjo]7} glriar

3 4 glck ’
HA, A2 o] g Apolrt QlEAE AERT) 98kt 4

A= a=0.059]4] p-value= 0.00042 YER} SE4F 714 4

o] Agalx] fom, TRt 7o) A W U Aol

t-valueZ} —4.6570]1L p-value= 0.000°.2 YER} H, @ py = 1y -

= 0,059 717Elo] 332} 4x}29] Lt o]} itk T4
Ao 2 32}we} 4ol BEE e &e) Btk '

A= 2o} S-S BRIEI O, 3x}=7} 43k H) 557 7ES

2 it 12250)e] agago] won, &£ 5747kh = o

Fig. 5. Example of network in TRANSIMS

LR, .

Table 56141 9F 4= Q)= nje} o], P2 WEEA} 20101 oo | = TRANSVS
g BE AL A 248E 7uko 2 TRANSIMS S e S A\
o]-g35}] calibrationdt ZA7= Blwale] U 71Ed)] el 5.00% ,’ \// \\\
RS Rgkth WA wEdlElo tlEssk WKk saox ,’/ \\\
o) AR¥ Al ) Agelold AvkE wlws) B A, 2% sco ) N\
3% 9] Yol mEFS AN 5 gglon] ujma Yata oo \
Agdlo) o] o] FolArkiL & 4 QIriTable 6 %), o =t

3, tiEarelld AAbsKdlEae) Alzkd 2% aE k) e
Aol ATkE vl AT -12%-19%2] We] U] 4
He oI5tk ofi= thEal oF Tae] Exjo]s 37} AtiA] Fig. 6. Hourly Traffic Volume in TRANSIMS
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ol& A&l A¥ g vlas] Bk

Table 7oz A 77 THARE S 3hS ASHEE FESI
YR 9len, 2012y 109 5 I5A9AHA] ERA =74
AN thEaL W] B3eh AFsaks A BEE ) 2Rge
T BN 548 VeI ok

WA 2gxo] A wE] 771dje] HEEDARES 46.87
%o0]1, AD(Anderson-Daring)¥4]-8- 53] A7) Ex+=
271 2A)2E(Log-logistic) =27} 71 29 0= viepsitt
Ay 2e] Be, AA| BSE s 97doln HEE AR
46452% A= HRlon, 211 RAXYELV} 7P A9e B

02 FUFHEE A B5E wEHRE SR S ¥Egkol
ToIAA] ot AR ejn] FAEPARES 56872
= HAok

Table 79114 & = Q&= vle} o] 258 7P &
3E AR, w2 AE 57 2ol =efllx] Alelsitzt
T R SRR A < 83 < 2% EY < FUY
Eg $£02 itk

ShA Fig. 7ole 9% 7118 U= TRANSIMSZ cell
size s @efate] AlEHo)ASH 7R SR SAS vRERAAL
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X
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=, cell sizeE 7.5m= A B 5535 71 2 2
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Fig. 89l &l 771 vpdo 2 oF Hojx] Hsixl vleple &
ol83} cell size 1.0m, YT 22 T ARE I =] 500
tHollA] Zoi 2,200t 9] Wellx] viREsle] AR AREEo]AAe]
IS WETHQ-EE(v)- L (k) WAER YERiaL Sk wE
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oy
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H1
rir

EEERRICES Tshe A 1T 5+ glom, Sl Jeoie W)
&3 B e TP 9072 BSHA, M) el ASHOR S} sk A B Qov,
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Table 7. Observed Travel time in Each Vehicle Types (15-19PM)
Passenger car Small Truck Mid & Large Truck Small Bus Mid & Large Bus
Count 771 96 33 97 8
Average 46.875 49.07292 50.93939 46.45361 56.875
STDEV 6.947 10.04856 7.491409 5.847045 12.12362
Max 75 104 79 73 75
Min 33 37 40 35 39
Median 45 46.5 51 45 55
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