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Abstract This paper describes performance evaluations of Advanced Demand Signals (ADS) schemes under incomplete 
input data situations or oversaturated traffic flow situations. Firstly, an image sensor is modeled. Simulations are carried out with 
incomplete input data obtained from the modeled image sensor. Results show that the data acquisition range of the image sensor
cause average idling time increase. Secondly, Simulations are carried out under oversaturated traffic flow. If the main roadway 
traffic flow and the intersecting roadway traffic flow are equal, results show that Traditional Signal Control is best performance.
When it is great difference between the main roadway traffic flow and the intersecting road way traffic flow, results show ADS 
is better performance.

Keyword Advanced Demand Signals scheme incomplete input data oversaturated traffic flow

1.

3
(

)

ADS [1]-[10][13][14]
ADS [1][2]

ADS ADS-II [3]-[5]
ADS-II ADS-II ex (ADS-

II extended) [6] ADS-II u (ADS-II ultimate) [7]

ADS-II
FA-ADS-

II(Full Automated ADS-II) [8][9]
[10]

ADS-II

ADS

[11][12]
ADS

ADS

― 35 ―
This article is a technical report without peer review, and its polished and/or extended version may be published elsewhere. 

Copyright ©2014    by   IEICE

一般社団法人　電子情報通信学会                                              信学技報 
THE INSTITUTE OF ELECTRONICS,　 　　　　　　　　　　　　　　　　　　　　　　IEICE Technical Report 
INFORMATION AND COMMUNICATION ENGINEERS                                     ITS2014-6 (2014-6)　

　　　　　　　 
 



 
  
 

 

2. [1]-[10][13][14] 
2.1. [13] 

3

 

2.2. ADS [1][2] 
IT

(1)

(2), (3)

1  

�
�

�
�

�

��
���

�
�

)0(,)/(1
)(,)/(1

)(,0

,

,,

,

,
rtop

ji
nstop

i

iji
stop
i

nstop
iji

jii
veh

ji

DdD
rdDDd

dr
u      (1) 

:
1:

:
:

:
:
:

,

,

n
iD

ijd
r

jiu
j
i

stop
i

ji

i

veh
ji

�

 

			 ��

 ���
)()()(

,1
)(

1,,1
)(

1
)(

mmm j

veh
ji

m
i

j

veh
ji

j

veh
ji

m
i

m
i ucuucf       (2) 

			 ��

 ���
)()()(

,1
)(
1,,1

)(
1

)(

ccc j

veh
ji

c
i

j

veh
ji

j

veh
ji

c
i

c
i ucuucf        (3) 

:,

:

:

)()(

)(

)(

c
i

m
i

c
i

m
i

cc
f
f

 

 
 

 
 
 
 
 
 

 
 

2.3. ADS-II [3]-[5] 
ADS

”keep” ”change” 2
( 2 )

1000

2.0 m / s
 

 
 
 
 
 
 
 
 

 

2.4. ADS-II ex [6] 
ADS-II

(4)
 

�
�

�
�

�

���
����

�
�

)0(,)/()1(
)(,)/()1(

)(,0

,

,,

,

,
rtop

ji
nstop

ij

iji
stop
i

nstop
ijij

jii
veh

ji

DdDv
rdDDdv

dr
u

�
�  (4) 

jv j :
:�  

2.5. ADS-II u [7] 
ADS-II

(5)

 

�
�

�
�

�

����
�����

�
�

)0(,)/()1)(1(
)(,)/()1)(1(

)(,0

,,

,,,

,

,
rtop

ji
nstop

ijij

iji
stop
i

nstop
ijijij

jii
veh

ji

DdDv
rdDDdv

dr
u

��
��

   (5) 

ji:
:

j i,
�  

2.6. FA-ADS-II [8][9] 

ADS-II
n , c

 
1 ADS  

Vehicle j

di,j

stop
iD

i i + 1i - 1

Main Roadways

Intersecting Roadways

 

2 ADS-II  

: 
”keep”

: 
”change”

: 

G : ,  A : ,  Ri : ,  Re : 
PG : ,  PF : ,  PR : 

― 36 ―



 
  
 

 

p (6) n , c
 

)10(,05.0
)01(0.0,05.0)95.0(

����
��
���
�

ppcn
pcpn       (6) 

2.7. ADS [14] 
( ) 
[14]

ADS ADS-II ADS-II ex ADS-
II u ( )

ADS-II u
ADS-II u

ADS-II ex ADS-II ADS

 

2.8. ADS-II [10] 
[10] ADS-II

1
5% 

 
 

3.  
3.1.  

[10]

ADS

  

3.2.  
l (7)

3
 

�
�
�

�
���

�

�
)60(47.108.000065.0
)60(00.1

)( 2 lll
l

lexist  (7) 

0, (8)
0 (9)

4  

�
�

�

�
�

�

�

��

�

�

)60(5.0
10

10

)60(2.0
5

8

)(
63

60

l

l
l l

l

�            (8) 

ll �� 0029.0)(�                          (9) 

2
0m

 

3.3.  
3.3.1.  

ADS ADS-II ADS-II ex
ADS

1
[10]  

 

4  

-10
-8
-6
-4
-2
0
2
4
6
8

10

0 20 40 60 80 100

(
)(

m
)

( )(m)

 

3  

0

0.2

0.4

0.6

0.8

1

0 20 40 60 80 100

( )(m)

1  

   

 (1×1) , (1×5) 

( ) 
 : 7  
 : 5  

 : 3  
 : 3  

( : ) 2 : 1 20 : 1 

 300 m 

― 37 ―



 
  
 

 

3.3.2.  
5

6
7 8

5-8

ADS ADS-II
ADS-II ex

2 ADS
 

100m

ADS 300m 80m
80m

5-8 ” (80m)”
(80m)

 
 

4.  
4.1.  

(
) (

)
  

4.2.  

ADS ADS-II

 
(a)ADS                      (b)ADS-II                   (c)ADS-II ex  

5 ( :7 , :5 ) 
 
 
 
 
 
 
 
 

 
(a)ADS                      (b)ADS-II                   (c)ADS-II ex  

6 ( :7 , :5 ) 
 
 
 
 
 
 
 
 

 
(a)ADS                      (b)ADS-II                   (c)ADS-II ex  

7 ( :3 , :3 ) 
 
 
 
 
 
 
 
 

 
(a)ADS                      (b)ADS-II                   (c)ADS-II ex  

8 ( :3 , :3 ) 

1

10

100

0 20 40 60 80 100

(s
ec

)

(sec)

(80m)

0.1

1

10

0 20 40 60 80 100

(s
ec

)

(sec)

(80m)

0.1

1

10

100

0 20 40 60 80 100

(s
ec

)

(sec)

(80m)

1

10

100

0 20 40 60 80 100

(s
ec

)

(sec)

(80m)

0.1

1

10

100

0 20 40 60 80 100

(s
ec

)

(sec)

(80m)

0.1

1

10

100

0 20 40 60 80 100

(s
ec

)

(sec)

(80m)

0.1

1

10

0 20 40 60 80 100

(s
ec

)

(sec)

(80m)

0.01

0.1

1

10

0 20 40 60 80 100

(s
ec

)

(sec)

(80m)

0.01

0.1

1

10

0 20 40 60 80 100

(s
ec

)

(sec)

(80m)

0.1

1

10

0 20 40 60 80 100

(s
ec

)

(sec)

(80m)

0.01

0.1

1

10

0 20 40 60 80 100

(s
ec

)

(sec)

(80m)

0.01

0.1

1

10

0 20 40 60 80 100

(s
ec

)

(sec)

(80m)

― 38 ―



 
  
 

 

ADS-II ex FA-ADS-II 5

FA-ADS-II

(a) 2 (b)(c)
9

10-13
 

(a)  
(b) (a) 15%

 
(c)  (a) 30%

 
2

2  
 1 

( )  : 3 ,  : 3  

( : ) 1 : 1,   2 : 1,   4 : 1,   8 : 1  

 300m 
 

 
(a) ( :8s, :8s)       (b) ( :6.8s, :6.8s)   (c) ( :5.6s, :5.6s) 

10 ( :  = 1:1) 
 
 
 
 
 
 
 
 

 
(a) ( :5s, 10s)      (b) ( :4.25s, :8.5s)    (c) ( :3.5s, :7s) 

11 ( :  = 2:1) 
 
 
 
 
 
 
 
 

 
(a) ( :4s, :16s)     (b) ( :3.4s, 13.6s)   (c) ( :2.8s, 11.2s) 

12 ( :  = 4:1) 
 
 
 
 
 
 
 
 

 
    (a) ( :4s, :32s)     (b) ( :3.4s, 27.2s)   (c) ( :2.8s, 22.4s) 

13 ( :  = 8:1) 

0

0.2

0.4

0.6

2000 5000 8000 11000
(sec)

TRD
ADS
ADS-II
ADS-II ex
FA-ADS-II

0

0.2

0.4

0.6

0.8

1

2000 5000 8000 11000
(sec)

TRD
ADS
ADS-II
ADS-II ex
FA-ADS-II

0

0.2

0.4

0.6

0.8

1

2000 5000 8000 11000
(sec)

TRD
ADS
ADS-II
ADS-II ex
FA-ADS-II

0

0.2

0.4

0.6

0.8

2000 5000 8000 11000
(sec)

TRD
ADS
ADS-II
ADS-II ex
FA-ADS-II

0

0.2

0.4

0.6

0.8

1

2000 5000 8000 11000
(sec)

TRD
ADS
ADS-II
ADS-II ex
FA-ADS-II

0

0.2

0.4

0.6

0.8

1

2000 5000 8000 11000
(sec)

TRD
ADS
ADS-II
ADS-II ex
FA-ADS-II

0

0.2

0.4

0.6

2000 5000 8000 11000
(sec)

TRD
ADS
ADS-II
ADS-II ex
FA-ADS-II

0

0.2

0.4

0.6

0.8

1

2000 5000 8000 11000
(sec)

TRD
ADS
ADS-II
ADS-II ex
FA-ADS-II

0

0.2

0.4

0.6

0.8

1

2000 5000 8000 11000
(sec)

TRD
ADS
ADS-II
ADS-II ex
FA-ADS-II

0

0.2

0.4

2000 5000 8000 11000
(sec)

TRD
ADS
ADS-II
ADS-II ex
FA-ADS-II

0

0.2

0.4

0.6

2000 5000 8000 11000
(sec)

TRD
ADS
ADS-II
ADS-II ex
FA-ADS-II

0

0.2

0.4

0.6

0.8

1

2000 5000 8000 11000
(sec)

TRD
ADS
ADS-II
ADS-II ex
FA-ADS-II

 
9  

1

10

100

1000 3000 5000 7000 9000 11000

(s
ec

)

(sec)

― 39 ―



 
  
 

 

1:1 2:1 4:1 8:1  

4.3.  
10 1:1 11
2:1 (a)

ADS-II ex
(b)(c)

ADS-II ex  
12 4:1

(a) (b)(c)

ADS-II ex  
13 8:1

(a) (b) ADS-II
ADS-II ex

(c) ADS
 

1:1
2:1

4:1

8:1
ADS

ADS

 
 

5.  
ADS

[10] ADS

( :3 , :3 )
( )

ADS-II ex

ADS

 

 
 

    
[1] , , , 

,    A, 
vol.J88-A, no.1 pp.62-70, Jan.2005. 

[2] Y. KATO and T. HASEGAWA, “Effect of Advanced 
Demand Signals scheme,” IEEE Vehicular 
Technology Conf., pp708-712, Oct. 2001.  

[3] , , II
   A, vol.J92-A, 

no.6 pp.419-433, Jun.2009. 
[4] T. ASO and T. HASEGAWA, “Advanced Demand 

Signals -II Scheme,”  Proceedings of IEEE Intelligent 
Vehicles Symposium 2007, CD-ROM, pp.1025-1032, 
June 2007.  

[5] T. ASO and T. HASEGAWA, “Improvement of the 
Advanced Demand Signals II Scheme and its 
Performance Evaluation,” Proceedings of the 2008 
IEEE International Conference on Vehicular and 
Safety, CD-ROM, pp.126-131, Sept. 2008. 

[6] , , 
II

,  9 ITS
, pp120-125, 2010. 

[7] , , II 
u   , 
ITS2011-14, pp.25-30, Sep.2011. 

[8] , , 
II    A, 

vol.J93-A, no.8 pp.544-554, 2010. 
[9] T. ASO and T. HASEGAWA, “Full Automated 

Advanced Demand Signals II Schemes,” Proceedings 
of the 12th International IEEE Conference on 
Intelligent Transportation System, St. Louis, USA, 
CD-ROM, pp522-527, OCT.05-07, 2009. 

[10] , , , 
II

  , ITS2008-
66, IE2008-236(2009-2) pp183-188 

[11] ,  
,  (CD-ROM), 

32 , ROMBUNNO.230 
[12] , , , ,  “

,” 
(CD-ROM), 29 , pp54-57 

[13]    
, 21 9  pp12-15. 

[14] , , 
 

 , ITS2012-13
(2012-09) 

― 40 ―




