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Analysis of Traffic Flow and Traffic Congestion in Emerging Country
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Abstract: This manuscript describes Traffic Congestion analysis in India by traffic vehicular velocity ration
between free speed and actual average speed based on ITS business in a city big data traffic flow analysis.
Free speed is calculated by traffic flow analysis from basic traffic characteristic which is studied by previ-
ous research. And this research shows traffic condition improvement by one month traffic data comparison
between February and June of 2015 of Indian ITS business which has been started since October 2014. It
is unique analysis by using traffic condition transition analysis based on combination of traffic volume and
velocity at ten monitored points as city level space. This study reports free speed and average traffic velocity
ration is effective as one of traffic congestion analysis method especially under emerging countries.
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Fig. 1 System configuration of ITS field business.
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Fig. 2 ITS system location.

1 ITS ¥ AT AkBENE
Table 1 ITS system position.

No.| Name Longitude Latitude
1| CTS#1 72.551851]  23.003068
2| CTS#2 72.533957]  23.004489
3] CTS#3 72.541823]  23.008767
4] CTS#4 72.532764]  23.006812
5| CTS#5 72.539645]  23.016932
6] CTSH#6 72.538800]  23.022838
7] CTS#7 72.527752|  23.025180
8] CTS#8 72.534051]  23.032038
9] CTS#9 72.528715|  23.029604
10| CTS#10 72.532804|  23.035910
11| EIB#1 72.535150]  22.995969
12| EIB#2 72.527704]  23.014099
13| EIB#3 72.530080]  23.020356
14| EIB#4 72.524131]  23.033628
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K-Q curve @Camera#1 (2015.6)
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Fig. 3 Basic traffic characteristics and approximation.
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Vave/Vf Comparison
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Fig. 4 Vehicle velocity ratio at each location.
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Table 2 Traffic data and free speed at each location.

) 201502 2015.06
Location Vi | Vave | Vave/Vf Qave Kave Vi [ Vave | Vavev | Qe | Kawe | ™
Cam# 1 560 3 063 176800 | sas[ 3] 0.6 226800 @l o
Cam#2 509] 31 061 1438.00 s 4s9] 2] 057] 14200 2| >
Cam#3 5091 30 059 134400 | si7| 0.66] 136600 0
Cam#4 @0 M 069 1808.00 al o] 0.69] 177200 2| >
Cam#s @6] 49 072 185400 B 1] 0.69] 185400 o] >
Cam#6 00 39 065 223600 @ ols[ ) 0.63] 237000 @l >
Cam#7 00 3| 065 18200 o[ se7] 0.69] 184200 sl 2
Cam#s 018 4| 070] 217500 o Y 0.73] 229800 sl 3
Cam#9 7.5 AEI 071 205800 S| so| 4] 0.69] 193200 2] 3
Cam#10 1] 3 065 1833.00 st ss0 37 0.67]_1839.00 sl 3
VMS#3 5671 40] 071 1826.00 0|  se7] _al 0.72] 218400 w0 2

Traffic Volume@ Camera#2 (2015.6)
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Fig. 5 Traffic volume and velocity characteristics at camera#2
(2015.6).
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Fig. 6 Velocity ration change between Feb. and Jun..
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Table 3 Traffic congestion guideline in Japan.

X 5 P AT R —HRIE K
2 i HEE40km P F | BE#20km A F | B#10km A F
pletsid —— FEE40km L T | BR#20km A T

T6 NATH3 O T HRERFE

R4 WATHLOY VT RERF

Table 4 Results of velocity Welch. tests of camera#1.
28 68
Fy (V) 34.72359837 36.27387668
D (s) 25.05227874 16.70453806
BRI 35211 35211
REFEFHEDER 0
BHE (v) 67714
T -45.01789209
AHEKE () 0.01
P(t<=T) F 48 () 0
FriEl p% 2.326402925
P@<=T) Wl 0
{8 p% () 2.575901901
KRB AATH2 DT 2 VFHERR
Table 5 Results of velocity Welch. tests of camera2.
28 6H
(V) 30.5758773  25.70891305
2B (s) 55.03323207  58.84100446
BRI 35211 35211
REFHEDER 0
BHE (v) 70341
T 85.58242674
AEKE () 0.01
P<=T) Fr 8l () 0
S p% 2.326400868
P(t<=T) @l 0
H{R p% () 2.575899189

NEXCO H HA/HHA /T H AR E IS 2 sk 1c B
Lk X, B 40 km DUF CHEGELT S B VI E IS
AR 0 R HAIAY, 1km D EAD 15 4Dl Rk L 72k
EEMELTWA, COL)ICENEZIZLO LT 5 0HE
TIHEKIZ & o TINE TORERD S & B FEFE DR RS
DGRBS TH LD, 12 K23 Lo L 5HHE
TOREEMERD —BALIZREE IR L 2> T 5.

EoT, KX TIRYHEHE COTFHHELAET— 5
P HRL MBI L 2 HREE OB HIL 2 M L, &
T4 HHEOMED, RRZOEHICBIT HRMEDO R VHH
HEEEATION LT EDRREE DM ED D 5 T & o T
ERTNIA—FD 1O LTHIET 5.

2AHL6 ADERT—Y L LTENEND 1 I AH5DR
WT—y &ML, chxd ez, X (3), @) IEVEE
KME1%E T 5, FEERICE VIR 2 AL 6 A
DORHERFFYHEHIZE L) #ET 4. K6 L hEEo
WTREVED R X T 41, #2, #3, #6 DY <)V FHIER
REEK4 K5, K6, RTIRT. TNOHOREIZLD
T 1% A RKHE I BT B BEHFEIBICH 51213 H A T 41,
#2, H#6 L), BEESIIEN SR, PHREIZENRE
NOREMTIIE LW EPREEND. LoTH A
TH1, #2, #6 TIEFHHEHEIL 6 AORITELL Tw
LT EIIhD, A TH]L TIIEHLENAON, T AT
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Table 6 Results of velocity Welch. tests of camera#3.
28 68

Ty (V) 3421717258  34.21155467
D (s) 17.79878633  21.56289142
BRI 35211 35211
RHFFHEDER 0

BHHE (v) 69782

T 0.168026218

ABKE () 0.01

P@<=T) H 18 (© 0.43328157

A p% 2.326401293

P(t<=T) 7l {8 0.86656314

Wl p% () 2575899749

KT HATH6 DT )T HIERF

Table 7 Results of velocity Welch. tests of camera#6.
28 68

Fy (V) 38.85434778 38.56103452
D (s) 56.57147404 49.69016442
A% 37818 37818
RBTEHEDER 0

BHEE (v) 75318

T 5.533408335

BHEKE () 0.01

P(t<=T) K {8l (t) 1.57554E-08

FrEl p% 2.326397365

P(t<=T) mfal 3.15109E-08

H p% (O 2.57589457

8 WENITLOHHMIL—E

Table 8 Velocity ratio comparison table in each location.

Time |Location |Cam#l |Cam#) |Cam#3 |Cam#4 |Cam#S |Cam#6  |Cam#7 |Cam#8 |Cam#9 |Cam#10 |VMS#3
Feb Vave kN 31 35 M 46| 39 39) 48 48 37 40
215 Vi 56| 51 55 64 63 60| 60) 62, 68 57 57
Jun Vave 36) 26| 34 46 39) %) 47] 41 3 41
2015 Vi 5] 31 B 67 62| 37 64 69 55 57
Feb Vave/VE 0.625 0.608]  0.643]  0.688]  0.730 0.656‘ 0.650(  0.694] 0711 0.649] 0707
Jun Vave/Vf| 0655 0510 0653 0688 0.687)  0.629 ‘ 0684 0734] 0.681] 0673] 0719

4]
4]

S BT ¢ km/hr

Vave/Vf @ Camera#2 (2015.6)
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Fig. 7 Hourly traffic velocity ratio at camera#2 (2015.6).
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Vave/Vf @ Camera#3 (2015.6)
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Fig. 8 Hourly traffic velocity ratio at camera#3 (2015.6).

Q-K Curve @ Camera#2 (2015.6)
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Fig. 9 Traffic congestion area at Q-K curve of camera#2.
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QK Curve @ Camera#2 (2015.6) Velocity Ratio <0.5
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Fig. 10 Q-K curve of camera#2 by velocity ratio.
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Fig. 11 Traffic volume change (Feb. vs. June 2015).
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