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2 Stage 3 tests set-up
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Figure 3.1: Sensys detectors, repeater and Access Point
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4  Data analysis
4.1 Data quality
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Missing data
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Table 4.1: Missing loop data
Date From To Total minutes missing data
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Table 4.2: Eight minutes of suspect loop counts

Date Timestamp Sensys volume Loop volume
(veh/min) (veh/min)
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Figure 4.1: Sensys vs loop volume (outbound fast lane, 20/06/2007)
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Suspect data
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Table 4.3: Error Sensys data
Speed Speed
Date Time Lane Occupancy | Volume (median) (mean)
20,0 ,+) 4 4 ++ < 1 ,2 ,2 2+* ,2
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Figure 4.2: Sensys vs loop occupancy (outbound fast lane, 14/06/2007)
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4.2 Data trimming
/6/ . " oo "% ,
"6 " : "M
K " " 21" 20+) ¢ "
/42" ; " # "
+6 N6 " "o

Table 4.4: Trimming criteria for invalid and error data

Data Trimming criteria
1 P+ > Q11 >
" P+ > Q24+ >
— P+ Q2++1
4.3 Wet weather
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Table 4.5: Melbourne rainfall record

Date Rainfall (mm) Day type
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4.4 Analysis method
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4.4.3 Confidence intervals of Sensys accuracy
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4.4.6 Paired t-test
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5 Volume analysis results
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5.1 Results of daily mean values
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Table 5.1: Dry day and wet day volume difference results
Dry day carriageway Wet day carriageway
Loop | Sensys Diff. % diff. Loop Sensys Diff. % diff.
L) (S) (S-L) | (S-LIL L) (S) (S-L) | (S-LL
216 2160 +6 + *1 21%6: 206 +6/* 1
+6/4 +61
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Figure 5.1: Dry day inbound carriageway daily mean volumes
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Figure 5.2: Dry day outbound carriageway daily mean volumes
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Figure 5.3: Wet day inbound carriageway daily mean volumes
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Table 5.2: Daily mean volume difference on dry days

for inbound and outbound carriageway

*++)

Inbound carriageway (veh/min) Outbound carriageway (veh/min)

Date Loo Sensys Diff. Loo Sensys Diff.
Detector (L)p (S)y (S-L) Detector (L)p (S)y (S-L)

2/>+0+) 2 2 6%/ 2 6/0 +H** 1 245 2:6*: + 0
* 2)610 2)6: +6 ) 0 *Hf*: *+6)0 +6/)

2 61* 2/6/1 +6: ) 2)62) 2)614 +6/2

2L+0+) 2 216+* 2/6:0 ,+H+0 1 2062+ 206/* +6 2
* 2:6 2:60+ +6*) 0 246 / 246)4 +6//

2)6/: 246+1 +610 ) 20614 206:2 + *

20+0>+) 2 2 62: 2 62/ ,Hi+1 1 261 2 6/+ +6+/
* 2)6:1 2)6: ,H+* 0 2060+ 206)4 +62)

2*6+/ 2*6/2 +6 ) ) 2261* 22601 +62

2)>+0>+) 2 226// 226/0 +h+* 1 2*6+) 2*62) +62+
* 2167/ 2167/ ,+6+2 0 2/6:0 2162) +6%+

S6*+ 16/ +6*: ) 1671 1610 +62*

24+0>+) 2 2 /1 2 61+ ++1 1 216+* 216 0 + /
* 24611 24544 +6 0 2)62) 2)601 +6/4

216*1 20624 +6: ) 2/640 216>/ +6 4

2:+0+) 2 2*60: 2 §+) +6 4 1 2/622 216 : 26%4
* 2)6*: 2451 26*/ 0 2062) 2)6) 260+

2/6)/ 20602 264) ) 2/612 2164) 26 0

*+>+0>+) 2 2 610 2*6)+ ,+H641 1 2162+ 2161) +6/)
* 2)6)/ 2)H1 +6+2 0 20642 2)60/ +64

2062) 2)622 +6:/ ) 216*%/ 2164: +601

**>+0>+) 2 2/6* 2 612 ,H)* 1 2060: 2)62 +6//
* 24644 2460: ,H62: 0 24644 2:6/) +61 2

2)6/: 2462) +60: ) 2)61+ 246+2 +612

* >+0>+) 2 2 620 2*64* i/ 1 2 )2 2 642 +62+
* 246+2 2)640 ,H21 0 2)6++ 2)6** +H**

2*624 2*6/) +6*: ) 226/+ 2261/ +62/

*/>+0>+) 2 2*6*2 2264) i/ 1 2*642 2*64) +6+)
* 20622 216:: ,H62* 0 2062 206%) +621

2+6+ 2+6*+ +62) ) 2+6*: 2+ - +62+

*1>+0>+) 2 2 60: 2 621 ,H1/ 1 2162: 216 4 +*+
* 246)4 2460/ ,+62/ 0 2)6 1 2)6)0 +6/2

2160/ 2062/ +61+ ) 2/600 2/6:* +6*)

*0>+0>+) 2 2 602 2*642 ,H) - 1 216 * 2160: +6 )
* 2:64) 245-* ,H21 0 2)6)2 245*4 +61)

2062* 20600 +61/ ) 21670 2164/ +6 4

6 > H 2162 216 +624 216/ 2164 +6/*

t +610 +6 0

K 0 0

11 b +624 +62*
& +61: +611

) +6:0 +§:4
6 H +6+0/ V+J

* statistically significant at the 5% level
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5.1.2 Carriageway and ramp data on dry days
16 6 2, "1 6 VAR
" 6" b
" +6 + > B | "oh
# " +6+* " +6/ 16
6
Table 5.3: Dry day carriageway and ramp daily volume difference
Volume Dry day carriageway (veh/min) Dry day ramp (veh/min)
Loop Sensys Diff. % diff. Loop Sensys Diff. % diff.
L) (S) (S-L) | (SHL L) (S) (S-L) | (SLL
6 > H 216 2160 + + *1 /60 /60 +6+* +6/ 1
+6/4 +62/
K )* */
111 b +622 +6+1
& +61) +62
) +6:) +6: -
, 6 H V+J +6//21
* statistically significant at the 5% level
5.1.3 Results for all lanes
2 21t 6 K R4E21R 2*+H
" . " " 6 . 16/
+6*1 > " " *16
+6:: " b
Table 5.4: Daily volume difference across all lanes and all days
All lanes
Volume Loop Sensys Diff. % diff.
(L) ) (S-L) (S-L)iL
6 > H 2*64 2 6+ +6*1 *1
+6/1
K 2%+
11 6 +6+4
& +612
) +61:
, 6 H V+]

* statistically significant at the 5% level
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5.2 Results of 1 min values
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Outbound lanes one minute result
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Figure 5.6: Outbound carriageway 1 min volume difference
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Ramp one minute result
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Figure 5.10: Ramp lanes 1 min volume % difference
5.2.2  Volume difference per lane for all days
" . 1616 " " " -
2 "2 > 6 o " "
2 " . /N1 > #.
" 6 H +6)0 " "
" 2 b
Table 5.5: One minute volume difference (per lane for all 15 days)
Difference (S-L) (veh/min)
Lanel Lane2 Lane3 Lane4 Lane5 Lane6 Lane7 Lane8
6 +62* +0)+ +6+4 +6 - +61) +6// 6+l
" /6 4 /6)0 16++ *600 /620 /5 / /612 *61*
K *42+* *++:/ *ht4 *42+* *+2+0 *+2+1 *++2) *+2+
11 6
+6+0 +6+) +6+) +6+/ +6+0 +6+0 +6+0 +6+
& /b /) 16+1 *60) /624 /6) /61 *61*
) +6)0 +64 +641 +6)0 +64+ +64* +640 +6)0
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Table 5.6: One minute volume difference for carriageway and ramp lanes
Carriageway lanes Ramp lanes
Sensys | Loop Diff. % diff. | Sensys | Loop | Diff. | % diff.
Volume (S) (L) (S-L) | (S-L)L (S) (L) (S-L) | (S-L)IL
21602 | 216*: +6 2 *1 /642 /6): +6+* +6/ 1
/611 *60+
K 2*+1:/ /+*+1
211 6 +6+ +6+
& /610 *60+
) +6:2 +64)
Table 5.7: One minute volume difference for all lanes
All lanes
Volume Sensys Loop Diff. % diff.
S (L) (S-L) (S-L)iL
2*6:2 2*60) +6*/ *1
/621
K 20+)::
111 b +6+*
& /621
. +§:2
# 2 " "
1626 B *1
. 2 5 "
. 6 E
# 6
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6 Occupancy analysis
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6.1 Regression analysis
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Sensys occupancy vs loop occupancy
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Figure 6.1: Calculation of an occupancy conversion factor
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6.2 Results of daily mean occupancy values

1624 "
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Table 6.1: Daily occupancy difference for carriageway and ramp
Carriageway lanes Ramp lanes
Occupancy
(%) Sensys | Loop | Diff. | % diff. | Sensys | Loop | Diff. | % diff.
S (L) | (L) | (S S (L) | (S-L) | (S-LL
164 226+ ,26* 221 61+ 61/ | ,+6+/ | ,2621
261* +61+
K T+ +
211 6 +6 * +624
& 26:* +6/:
. +)4 +ho*
, 6 H V+] +600

* statistically significant at the 5% level

Table 6.2: Daily occupancy difference for all lanes

All lanes
Occupancy

(%) Sensys Loop Diff. % diff.
(S) L) (S-L) (S-LIL

46* 162 , 2+ 1
26/
K 2%+

:11 b +6*0

& 2604
+64:
, 6 H V+]

* statistically significant at the 5% level
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6.3 Results of one minute occupancy values
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Table 6.3: One minute occupancy difference for carriageway and ramp
Carriageway lanes Ramp lanes
Occupancy Sensys | Loop Diff. % diff. | Sensys | Loop | Diff. | % diff.
(%) (S) L | L [ ESDHL (S L) | (&L | (SDL
26): 2+64: ,262+ 2+ 1 6/ : 612 | ,+b+* , 611
062* /672
K 2*+020 /+*+1
11 b +6+ +6+/
& 06** /672
) +64 +6)/
Table 6.4: One minute occupancy difference for all lanes
All lanes
Occupancy
(%) Sensys Loop Diff. % diff.
(S) L) (S-L) (S-LL
46** 16+l ,+H64 |
16)0
K 20+4*2
11 b +6+
& 164*
- +64*
# h *
6 . " +6)/
"2 b I 2
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7 Speed results
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7.1 Data trimming
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Table 7.1: Data trimming level for speed data

Carriageway Ramp All lanes
T+1: 2+: 1 2:::/
2*+:0+ /+ *+ 202*4+
)61l )1 2*1

7.2 One minute speed result

N i L
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6 v " & 2+ >
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+6) 1 N +641
2 6
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Table 7.2: Speed difference for carriageway and ramp lanes at 1 min level

Carriageway Ramp
Sensys | Loop Diff. % diff. | Sensys | Loop | Diff. % diff.
Speed (km/h) (S) (L) (S-L) | (S-L)/L (S) (L) (S-L) | (S-L)L
1+/) | 4:624 26*: 21 /642 | )/60/ | +62) +6* 1
161 )174
K 222:42 *: 41
211 § +6+0 +6+4
& 21602 )6/
) +641 +6):
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Table 7.3: Speed difference for all lanes at 1 min level

*++)

Speed (km/h)

All lanes

Sensys

(S)

Loop
(L)

Diff.
(S-L)

% diff.
(S-L)IL

2)5%2
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21
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+641
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8 Video data collection and analysis
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Table 8.1: Statistical analysis on Sensys data vs DVD data
o Volume (veh/min)
Statistics
Inbound slow lane 1 Inbound middle lane 2
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Sensys vs DVD volume count (IB_S_1)
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Figure 8.1: Sensys vs DVD count (inbound slow lan
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Sensys vs DVD volume count (IB_M_2)
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Figure 8.2: Sensys vs DVD count (inbound middle lan
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Sensys vs DVD volume count (IB_F_3)
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Figure 8.3: Sensys vs DVD count (inbound fast lane_3)
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Sensys vs manual count
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Figure 8.4: Sensys counts and manual counts
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9 Conclusions
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Table 9.1: Comparison with loop from carriageway lanes
) Daily level 1 min level
Traffic
parameters Mean difference Mean % Mean Mean %
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Appendix A Volume analysis results
Table A.1: One min volume difference (S- L) per day
1 min volume difference (S-L)
Lanel | Lane 2 | Lane 3 | Lane 4 | Lane 5 | Lane 6 | Lane 7 | Lane 8
+Hi** +6 ) +6: +6+4 + 0 +6/) +6/2 +6+0
~ 61: /6/0 /62 ) /6 + /6/* /50) 26)*
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}\ & *6:2 620 6/ 2612 *642 6+0 6+1 26 )
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1 min volume difference (S-L)
Lanel | Lane2 | Lane3 | Lane 4 | Lane5 | Lane 6 | Lane 7 | Lane 8
, +6+2/ +6+++ +6+++ +6+++ +6+++ +6+++ +6+++ +6++2
,+641 +6+2 +6:/ +62/ +6/) +64 +601 ,+624
~ o 16 / 161* 160) *§41 16+2 16+ 162: *§4)
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~ o 612 64+ 64> 261* 6 + )+ 60+ 26/)
3 K 2//+ | 2//+ | 2/ | 2//+ | 2//+ | 2//+| 2//+ | 2//+
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1 min volume difference (S-L)
Lanel | Lane2 | Lane 3 | Lane4 | Lane5 | Lane 6 | Lane 7 | Lane 8
) M s A +61/ +6+0 +6 ) +61) +6 4| L +6%4
~ o /64/ /6:1 1610 6// /61* /8) 16+/ 62:
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Table A.2: One min volume % difference (S- L)/L per day
1 min volume % difference (S-L)/L
Lane Lane Lane Lane Lane Lane Lane Lane
1 2 3 4 5 6 7 8

n 2+1 0l 211 2% 1 0l ol 2+ 11 2+1
i /41 11 141 Y01 21 21 | /41 0/1
by /0: /04| 1/ /*+|  /0: /0: /0) /72
NIET /1 I 10 Y I I /1 o1
~ 11 ol )1 /1 41 )1 11 11
i /0| 21| /1 /0| 20 21| DI 1:1
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M * * * I * * I I
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1 min volume % difference (S-L)/L
Lane Lane Lane Lane Lane Lane Lane Lane
1 2 3 4 5 6 7 8
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Appendix B Occupancy analysis results

Table B.1: Daily occupancy difference (S- L) and % difference (S- L)/L per lane for all

days
Daily occupancy difference (per lane 15 days)

& & < ,< , <<
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Table B.2: One minute occupancy difference (S- L) and % difference (S- L)/L per lane for all days
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Appendix C Speed analysis results
Table C.1: One minute speed difference (S- L) and % difference (S- L)/L per lane for all days
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