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ABSTRACT

Many traffic centers are highly hesitant in employing existing Automatic Incident Detection Algorithms due to high false
alarm rate, low detection rate, and enormous effort taken in maintaining algorithm parameters, together with complex algorithm
structure and filtering/smoothing process. Concerns grow over the situation particularly in Freeway Incident Management Area

This study proposes a new algorithm and introduces a novel concept, the Displaced Flow Index (DiFI) which is similar to a
product of relative speed and relative occupancy for every execution period. The algorithm structure is very simple, also easy to
understand with minimum parameters, and could use raw data without any additional pre-processing.

To evaluate the performance of the DiFI algorithm, validation test on the algorithm has been conducted using detector data
taken from Naebu Expressway in Seoul and following transferability tests with Gyeongbu Expressway detector data. Performance
test has utilized many indices such as DR, FAR, MTTD (Mean Time To Detect), CR (Classification Rate), CI (Composite Index)
and PI (Performance Index). It was found that the DR is up to 100%, the MTTD is a little over 1.0 minutes, and the FAR is
as low as 2.99%. This newly designed algorithm seems promising and outperformed SAO and most popular AIDAs such as
APID and DELOS, and showed the best performance in every category.
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(Table 1) Naebu Expressway Detector Data
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(Table 2) Gyeongbu Expy. Detector Data

Incident Incident # of

Case # Section (Detector St.) Date period*

1 G-Dongtan IC~Dongtan JC [2011.07.16| 360(182)

G-Dongtan IC~Giheung IC [2011.07.25| 330(165)

G-Dongtan IC~Dongtan JC [2011.08.02| 543(197)

Dongtan JC~G-Dongtan IC|2011.08.03 | 481(151)

Suwon IC~Giheung IC |2011.08.25| 481(59)

Dongtan JC~Osan IC  |2011.07.21| 75(35)

Dongtan JC~Osan IC  |2011.07.21| 231(39)

Osan IC~Anseong JC |2011.07.21| 360(118)

O || QN[ || |W[N

Anseong JC~Anseong IC [2011.08.07| 541(43)

10 Osan IC~Anseong JC  |2011.09.11]| 421(114)

Incident # of
Date period*

Incident

Case # Section (Detector St.)

1 Jungneung Tunnel(Inner) | 2003.02.05 | 317 (74)

2 Jungneung Tunnel(Inner) | 2003.02.06 | 360 (54)

3 Banpo ~Dongjak(Inner) | 2003.02.07 | 202 (51)

4 DK10005~DK10006 | 2003.02.07 | 240 (41)

« includes stable flow periods (1 period = 30s)
Number in () represents incident duration
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* includes stable flow periods (1 period= 30s)
Number in () represents incident duration
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HYe 15T 520l BE B8 4% An
g 98 URER2 470 BTAT ARE B3
o wWEZF 1500 vphplE 71FSZ  Med_Vol
High_Vol©.& o] Y3}t A3t
Calculate for
Difl & Wolume
o]
pipre O ~ O Sdyrin~ St 0= incident free

000+ OCG 410y Fodier T Fpdisene 1= incident
(Fig. 2) Flow Chart for DiFl Algorithm
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24-9)
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(Table 4) Threshold values for DiFl algorithm

Item Flow Level THR_value
TH_Med_q L.T. 12.5 veh/30s/lane 0.08
TH_High_q 12.5 veh/30s/lane or more 0.13

B AN AA3 DiFl ¢ugEY IAAE
off-line “JE] A WFEHE A5 ALEsto 2
A Aoy <Table 5549 2HES HH ¢
219 WAgle] wet A Make §lo] 0108 2
A FE A3l E 2 BAVF HA ¥E § JUth
ook & gro] 149 A& ROl HEE e Wt
BoAo] gFE £5 YO HEE 1500 vphpl ©]3}e]
0.07~0.08%, =3 FF A& 0.12~0.14

¢ A%

i

dr:LA

(Table 5) FAR vs. Threshold values (%)

THR_value [0.07| 0.08 [ 0.09 | 0.10 | 0.11 | 0.12 [ 0.13 | 0.14
Incident 1

1192 vphpl 1.26|1.58 221 |2.21 [2.21(252 (252|252
Incident 2

1409 vphpl 2.50(2.78 |3.89 {4.72 | 5.56 | 6.39 | 6.94 | 8.33
Incident 3

1549 vphpl 4951495 |396 | 347 (347297248297
Incident 4

1537 vphpl 596|596 |550 (459 |4.13|3.67|275|3.21
DiFl ¢ 8&L 727} g 7Ha3sid, AAF

T 3y =E F lola e AAE W 275

+G2e g Fol dig ojslvt mold £ Yo

M dugEe Ad 2 FEHAAAA Bl A5
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gt A3z @& AgstAnt
B AT M= DiFl e Ee HeF7tE 93l
ZWell A 7ts BEol AAY AHEETE Yl APID, > TEE MEmI} Mo
DELOS, SAO ¥ ihs vl tigo s 4ok
k. McMaster= A8 A4 9ox & HA A& AIDAS A5& A3y 93 Y7t dxz2= 7
Aee WEEt 28F-HAHE 3 798 74 7}E Z2AH3E X2 AEHE HA & (Detection
2 o sta v HAY] FE @olAr] W Rate, DR)¥} 27} #| & (False Alarm Rate, FAR), &
Hl oA A AgsA, & A AH HA S Y e A% HFHA A ZH(Mean Time To
AERE AEEH] Wi 22 Hes Hole Detect, MTTD)©] 7} 7182l A #ld BF A

DESE th gl A A9l sttt

(Table 6) Threshold values for AIDAs

AIDA Comparative Parameters Threshold Values
TH_ID1 (Heavy Traffic 1) 10.2
TH_ID2 (Heavy Traffic 3) 0.5
TH_ID3 (Heavy Traffic 3) 28.8
TH MED_ID1 (Medium Traffic 3) 0.5
TH_MED_ID2 (Medium Traffic 2) 0.1
TH_LIT_ID 1 (Light Traffic 1) 0.5
APID
TH_LIT_ID 2 (Light Traffic 2) 0.1
TH_LIT_ID 3 (Light Traffic 3) 15
TH_INC_CLR (Termination) 0.31
TH_CW1 (Comp. Wave THR 1) 30
TH_CW2 (Comp. Wave THR 2) 0.5
TH_PT (Persistence Check) 0.5
Default / THR Item MA. MED | Expo
Window_size_past 5 5 5
Window_size_curr 3 3 3
DELOS -
smoothing_factor 0.00 0.00 0.05
TH_DELOS_ID1 0.40 040 | 015
TH_DELOS_ID2 0.20 020 | 005
THR Item Urban Rural
TH_Low_Q ~ 500vph ~ 600vph
TH_Med_Q 600~1,150vph | 600~1,350vph
. TH_High_Q 1,150vph + 1,350vph +
TH_AS_1 10 %
TH_AS_2 22 %
TH_AS_3 33 %
TH_TS 0.25
APIDOE 7123 02 AgsE 714 YAE A
gal9om M FdE SUskA Wskth DELOSE

FH7F dEoz A

EdkA)sl 7] 72 v AR 9 Al ke
TijpelFAR_ eooELT]n] }?T‘m T
=348} station AT
Z=ukALS E_Eﬁ/\
Type2 FAR = —— = E}\O%E . L,T - -
AA station N5 — =443 station 7N
, _ (ESSPRAIAZ - B HA RA 7))
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T FARY RHiE & /1€l CR(Classification

Rate)? o8 7HA4] 5B 7HAEE 2%, THsto
shitel 7R E 2 YERU & Cl(Composite Index), PI

(Performance Index)= 8 712 =0l &3ttt}
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_ DRx(1—FAR)
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1) BHLES 98 H5TI (hEER) 5 HY IE AR A7 $e5E e A%
1A AEel A4 g, eng, graq = A ASH, G4 DiFl Gaggel 2472
942 Aoz B4R,

[e)
E FYsAth. 487 A8, AAE FEAAME DiFl &g &o] WHEESFZES} 7o) B T4
4714 1P E BF 100%9 AAES HYY 7b obd, ARE 1EE2NE 3] HE JtE
A #wHstr] At 10 AEY ARIEER &
(Table 7> FAR for Naebu Expressway Data A3 AzAas 81y -2A4%d 1E5F 4
Index Class APID | DELOS | SAO | DiFl o et FES OF, oA HAAE FIsAT
Typel FAR (%) | 25.00 86.82 | 13.64 | 1091
Type2 FAR (%) | 1.00 1.45 222 | 033
FAR (%) 5.66 18.04 477 241 (Table 10) FAR for Gyeongbu Expy. Data
Class APID | DELOS | SAO | DiFI
1% 2B &2 DiFl 228 E°] 1091%2 713 & Typel FAR | 491 | 8064 | 332 | 252
of AY ¢ ALE BAHGOH, 2F 2QHE Ii‘i? Type2 FAR | 377 | 362 | 391 | 174
9 ALoT DIFl &g Eo| 033%E 7% =& FAR 417 | 3083 | 370 | 201
A5 HYo SAO €1d 2L 2202%2 7H3 ¥ Typel FAR | 2442 | 7733 | 1424 | 17.15
o H=o HAL 2FORE YA DIFl ¢1E=E %Z‘li Type2 FAR | 2.03 242 | 647 | 140
o] 241%E 7]_1(} _o,_,/r\_fd_ 7;\]21% %415]9}14 FAR 6.76 18.24 8.11 473
DELOSE W48 oA 77+ /e 9428 4
A F AE JEHA EFo] AFE ARHE 1% 2RBE&L2 DiFl €18 %°] High Volume %
AL WG FE3A Bl i 52 & oM 252%2 JH £ AeE Hola glom,
HES Hol= Aoz ket Med Volume 3ol E 1424%2 E4% SAO &
182 tL o & DiFl 18 Eo| 17.15%22 A
(Table 8) MTTD/CR for Naebu Expy. Data Hol % AMAE H5e EA 2% 2E &
P. Index APID | DELOS | SAO | DiFl AE DIFl €xgFol wed s dAflel &4
MTTID (min) 15 175 15 | 138 Zt 1.74%, 1.40%E 7}4 o} AAe H5S By
CR (%) 9472 | 8123 | 94.89 | 97.56 om %3 oW gAE npRA G
BHAAAAT-E DIFl ¢xegFol 1.388S2 7} (Table 11) MTTD for Gyeongbu Expy. Data
} Al&EFS h: iFI 2 =
7&) 1_].*1 o= E]_O]U:] CR "8]7]'0”*1}:— DiFI é:ﬂ_a] =] Class APID DELOS SAO DiFI
°] 97.56%% 71 £ A5+ UET High_Vol 1.40 1.80 1.40 1.10
Med_Vol 1.80 220 1.40 1.40
(Table 9) CI/PI for Naebu Expy. Data
CI 14820 | 117.22 | 148.44 | 156.34 Volume g3+l A 110%_‘—, Med Volume *F8ol A
PI 535 19.06 5.18 247 14052 UER) 7HA o238 Ao HrbEdnh

20 PIZTSUY =27 153, 2220164 49)
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(Table 12> CR/CI/PI for Gyeongbu Expy. Data

Index | Vol level | APID |[DELOS| SAO DiFI
High_Vol | 9564 | 66.75 | 9593 97.77

R Med_Vol | 90.04 | 7829 | 91.58 94.15
- High_Vol | 14949 | 64.58 | 14943 | 167.12
Med_Vol | 122.82 | 7829 | 164.88 | 177.92

- High_Vol | 4.31 34.18 398 2.14

Med_Vol | 1037 | 2295 8.85 5.85
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