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ABSTRACT

As the part of study which handles the measure to use the individual vehicle information of
taxi GPS data on signal controls in order to overcome the limitation of Loop detector-based
collecting methods of real-time signal control system, this paper conducted series of evaluations
and improvements on link travel time, queue vehicle time estimates and traffic condition decision
algorithm from the research introduced in 2016. considering the control group and the other, the
link travel time has enhanced the travel time and the length of queue vehicle has enhanced the
estimated model taking account of the traffic situation. It is analyzed that the accuracy of the
average link travel time and the length of queue vehicle are respectably both approximately 95 %
and 85%. The traffic condition decision algorithm reflected the improved travel speed and vehicle
length. Smoothing was performed to determine the trend of the traffic situation and reduce the
fluctuation of the data, and the algorithms have refined so as to reflect the pass period on
(© 2017. The Korea Institute of overflow judgment critetion.
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Introduction
(Background and purpose)
|
l—‘ Review on Precedent research H
[ \ ‘ Traffic speed estimation
I

Algorithm development

‘ Queue length estimation
|

|
Result and future research |

(Fig. 1> Research process
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(Fig. 2> Comparison before and after map matching
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(Fig. 6) Equally divided GPS data in 1 seconds
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(Table 1) Traffic condition criteria
Traffic condition criteria

Non Congestion

If the vehicle leaves the intersection within one cycle

Saturation

If the vehicle takes more than one cycle to leave the intersection

Over Saturation

If the vehicle takes more than two cycle to leave the intersection or Queue length exceeds link length
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Queuelength > D, 3
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(Fig. 7> Traffic congestion decision algorithm
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Average Travel Time : T' = aver(T))* (1— TVO) + aver (T, ) *(TVO) (10)

Link Travel speed : V = Link length/ T' 11

3) WAL 74 A%

VISSIMOl| A 24 A7 5202 Z4H d&d F /) ES A dA FaFdsest THEcs 343
THEEE vt HrtE APt s P9 FAZ0lE EAE HI TIPSR W HaH
FEEE 22T At VISSIMAIA SAE FAEEE A0 BE FE 100%E 2oghe Fol Y
AL, A A TE 5%, FF 71 A TE 10%9] %33—’—'7—5% —%@’5}9‘%‘3}. °]§ A 225 MAE

o} Mg o xte) i MAPEE 32 B715H3th MAES} MAP

1
MAE = EZ —yil = —Ele | (12)
i=1 1—1
MAPE(%) = (% |u\)* 100 (13)
i=1 i
0:17]}\1, yi,:%}%},
yi:'ir@%h
e; = Ak

(Table 2) Travel speed estimation result (Unit : km/h)

min
Intersection |Collection 5 10 15 20 25 30 35 40 45 50 55 60

rate (km.h) (%)

100% 63.7 | 58.3 | 59.9 | 58.3 | 56.4 | 569 | 499 | 31.6 | 15.1 | 154 | 153 | 135 - -

Imers;“io“ 10% | 620|574 |59.1|580 (572 (591|523 |363|170| 155|192 | 149 | 18 6.6
5% 636 | 58.1|57.6 577|573 | 580 | 561 | 425 | 166 | 168 | 145 129| 22 | 71

. 100% | 360|358 |30.4 (329|202 190] 185|152 ] 160160158160 - -
Imersgcuon 10% | 33.0|349 | 312|313 ]30.1]230] 186] 141] 168168170154 13 | 61

5% 3391350 |31.1 328|287 |240 | 198 | 168 | 158 | 16.7 | 15.1 | 16.8 12 6.0

<Table 2>9I4 B FHEE] FAHUE AR Ao 10km/he] 27F BASHAIRE P2 02 MAES=
2km/h oJHje] @AFE HolH, MAPE:= 7% Wel9 oAk HRlt &R 52 BEf oA 3
AFerst FHSEIF e R NM Y FHAT o] Aole AT ER = ©E oAk #
AL S Aoz Hop B2 £ ENME 8Tt AdE.

3. h71xizkzol +=3

gs a Yeje FYEHOE Yt FAse] HHHS ol§F T
FR AsAe B AT Yol WAL A Tatol AFHHE F3o
DR, FEs ARlAE to1AT Folo] A%How o] ExeA Hol Be oAl WS 9
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| HEHA 1 AEA AR 490l BYVY, UPATAAE AT BAS A2 Yoz B
A %73t mge A grol Basc.

_4

A%

r

Vol.16 No.3(2017. 6) The Journal of The Korea Institute of Intelligent Transport Systems 67



B{A| GPSHIOIEIE 283 t7|Atzdol, YasAZ 8 & usyeac 12| i

HOMe) AR AolE 5U8 As@Ad) At Azro] AEATPHE A4aln Ak WL 4o
A BER FHE WA A3 ABAFE trIAFAole] 2N nANAL. B A B 7
AAHS L3} 483} vEs DFYFS BEsHE TPgol M= ofok Bk <Fig 10> VISSIMAA AHEH
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Queue length N
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s 1 >
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s »
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! h . el “ )

Quee tergd Intersection B Travel soee Travel speed

(Fig. 11> Graph of queue length and travel speed

PATPEERE BAYA o] AFHHA (14)JJr 2ol t7|xgdoelE BAsto tr|xkdEelE AR
B ATl vz VEe % 20kph ©oJs}Ql 7= HAAsAT

Queue length(Non saturation) : @ = Q*PF (v/c < 1, Travel speed < 20 kph) (14)
Queue length(saturation) : @ = @ (v/c > 1, Travel speed > 20 kph) (15)

2) th7|xfzfdo| =8 Znt

VISSIMS 2 F 7]¢] YEQ T7} A4H Eﬂi% %—s}oq 58] BAFIZ 10%, 5% FHE ¥ )3
FAolE FH3AUTE VISSIMS 2 4H& £ 100% TRHEANA 4EE = AT =2 7H4
st} = EY 7| AFE0lE vty EAAEE AU 23+ MAES M-8 9 212] ¥+ MAPE
2 stk

)
)
N
_>;L‘
Oﬁ‘r
[U_l

(Table 3) Queue length estimation result (Unit : m)

Intersection |Colledti nmm 5 | 10| 15|20 | 25 | 30 | 35 | 40 | 45 | 50 | 55 | eo | MAE | MAPE

. (m) (%)

. 100% | 24| 18 | 21 [ 20 | 24 | 20 | 36 | 76 | 92 | 291 | 311 | 204 | - -
Imerszcuon 10% 17 | 14| 2| 18] 18|23 23| 64 | 106|224 |22 |267| 145 | 172
5% 3 23|27 [ 31| 23] 28] 46| 71| 99 [274]284| 240 118 | 187

. 100% | 70 | 81 | 64 | 85 | 81 | 98 | 346 | 494 | 408 | 414 | 443 [ 309 | - -
Imersgcuon 10% 8 | 62 | 85 | 75 | 120 | 93 | 320 | 484 | 456 | 478 | 403 | 366 | 277 | 167
5% 68 | 85| 95 | 82 | 72| 85 | 307 | 416 | 478 | 488 | 503 | 450 | 361 | 143
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Fago g FAEo] glom Adr]|ES ofe} 2t

@O Zslo R AT (saturation judgment)

2ol 1577] o) el AAE FA 257 ol UAEE FHste 7 -F-olH, th7|zgFd o7t 1577] o7
grt A3 257] olF AR g2 7 f-olth

2D, > Queuelength > D, (16)

@ FHxslo]i It (Over flow saturation judgment)

o] 2¢7] o144 AAE AAU, 43 Ao DA stE A-E TotH, tr|xEFdelr) 257 olF
AR IAAY, 7|zt oldA 157] olsARE A3 Aoyt F39 Aol 11 A-g-olth

Queuclength — D, > Linklength ot Queuclength > 2D, 17)

oy

2) wma : Weighteded Moving Average, 7}5°]&3
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E{A| GPSEHIOIE{S &8st thy|AtzfZol, YA EHAIZH £ & nEMgEct d12|F e
@ t71do] 43 F It (Queue length growth judgment)
s, REshollA wFdEe FUhek Ao FFE Adsty] 98 diriagdele] 4 2
(18)
(19)

o i g Fogit)

Growth : wna(Q, ;) < wma(Q,)
Non— growth : wma(Q,_,) > wma(Q,)

Logical architecture
Smooting Travel speed
ma(Vn)
+
Vn — travel distance per cycle(De
|

Conceptual architecture
Smoolhing SmootingQu%Sejlength
—wmalln,
‘ ¥
* Yes Ago period No
J— Overflow judgment —|
saturation judgment ves e Mo
r wmalOr) » wma(Qn-2) Tes Saluralio?&:)d)gsmenl No
wmal 3
* %Efﬂ% v o li j
rowtl es Ve WL . M urati
_ R i T
Over _flow saturation v
]Udgmenl l ho Overflow Ves Spillback judgment
* ves i i (Growth) wma(Qn) - De ) L
Overflow Spillback judgment
* (Non-growth) wma(Qn) - D3 L l Mo
[l A ueu Wi [
Queue length growth l_o ™
judgment s | |
saturation saturation
(growth) (Mon-growth)
(Fig. 12) Traffic condition decision Algorithm
2. WESAE EEH Ha 2N
(Table 4) Traffic condition decision algorithm result before smoothing
Classify | Collection rate 5 10 15 20 25 30 35 40 45 50 55 60
Inter 100%
tion A 10%
Sect10s 5%
Inter 100%
section B 10%
5%
(Table 5) Traffic condition decision algorithm result after smoothing
Classify | Collection rate 5 10 15 20 25 30 35 40 45 50 55 60
Inter 100%
section A 10%
5%
Inter 100%
section B 10%
5%
[ Non - Saturation | Satufafion| (nonfgrowih) [ Saturation (growth) _ | Over-Flow  (non-growth) | Over-Flow (growth) _ |
(Fig. 13> Legend of traffic condition decision algorithm
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