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3. 信号制御方策 

  

図-1 1 4

-1
2

-1

  

Max Pressure
MP  MP

 
Step1: 𝑡𝑡

𝑛𝑛 𝑑𝑑
𝑚𝑚/0 ∈ 𝑴𝑴3,5 𝑤𝑤/0 𝑡𝑡   

Step2: 𝑛𝑛 𝑑𝑑
𝑝𝑝5 𝑡𝑡  

𝑝𝑝3,5 𝑡𝑡 = 	 max 𝑤𝑤/0 𝑡𝑡 , 	0
<=>∈?@,A	

1
 

Step3: 𝑛𝑛

𝑡𝑡 + 1  
𝑑𝑑∗ 𝑡𝑡 + 1 ← argmax𝒂𝒂∈𝑺𝑺@𝑝𝑝3,5 𝑡𝑡 . 2  

Back Pressure BP  Policy
BP Policy Tassiulas and Ephremides8)

Wongpiromsarn9) Varaiya10) BP Policy

 

 

 
図-1  

 

BP Policy

Smith
𝑃𝑃" Policy4) 𝑃𝑃" Policy

2
day-to-day dynamics

 
 MP

within-day
day-to-day

MP Step3 day-
to-day

2

2

MP

4
BP Policy 2 𝑃𝑃" Policy   

!!" !!#!!$

!"!
!"$
!"#

!$!
!$"
!$#

!#" !#!!#$

リンク"

リンク#

リンク$

リンク%

ムーブメント ステージ&

ステージ'

ステージ'

ステージ&

第 62 回土木計画学研究発表会・講演集

 3



 

 

(1)  Back Pressure Policy 
BP Policy

 BP Policy a)
BP b) BP c)

BP d) BP
  

a) 標準的なBP 
BP10) 1 𝑤𝑤/0 𝑡𝑡

3  

𝑤𝑤/0 𝑡𝑡 = 𝑠𝑠/ ⋅ 𝑄𝑄/0 𝑡𝑡 − 𝑟𝑟0N ⋅ 𝑄𝑄0N 𝑡𝑡
N∈𝑶𝑶P

3
 

𝑠𝑠/  : 𝑖𝑖  
𝑄𝑄/0 𝑡𝑡   : 𝑡𝑡 𝑖𝑖 𝑗𝑗

 
𝑟𝑟0N  : 𝑗𝑗 𝑘𝑘

 
𝑂𝑂<  : 𝑚𝑚  

 
3 MP

 

 
b) 右左折直進率を必要としないBP 

BP
BP

BP
11) 4  

𝑤𝑤/0 𝑡𝑡 = 𝑠𝑠/ ⋅ 𝑑𝑑/0 𝑡𝑡 ⋅ 𝑄𝑄/ 𝑡𝑡 − 𝑄𝑄0 𝑡𝑡

𝑑𝑑/0 = min 𝑄𝑄/0 𝑡𝑡 /𝑠𝑠/	,  1
4  

𝑠𝑠/  : 𝑖𝑖  
𝑄𝑄/ 𝑡𝑡   : 𝑡𝑡 𝑖𝑖   

𝑑𝑑/0

3
 

 

 
図-2 work-conservative

BP  
 
c) 待ち行列の上限を考慮するBP 

BP

BP

10)12)13)14) work-con-
servative work-conserva-
tive

図-2 work-conservative

work-conservative BP 
Policy

図-2

 Capacity-Aware Back Pressure CABP
14) 5  

𝑤𝑤/0 𝑡𝑡 = 𝑠𝑠/ ⋅ 𝑑𝑑/0 𝑡𝑡 ⋅ 𝑊𝑊/ 𝑡𝑡 − 𝑊𝑊0 𝑡𝑡

𝑊𝑊/ 𝑡𝑡 = 𝑚𝑚𝑖𝑖𝑛𝑛 1,

𝑄𝑄/ 𝑡𝑡
𝐶𝐶\

+ 2 − 𝐶𝐶/
𝐶𝐶\

𝑄𝑄/ 𝑡𝑡
𝐶𝐶/

<

1 + 𝑄𝑄/ 𝑡𝑡
𝐶𝐶/

<]^

5
 

 

××

××

第 62 回土木計画学研究発表会・講演集

 4



 

 

𝑠𝑠/  : 𝑖𝑖  
𝑑𝑑/0 𝑡𝑡   : 𝑖𝑖 𝑗𝑗  
𝑊𝑊/ 𝑡𝑡   : 𝑡𝑡 𝑖𝑖  
𝑄𝑄/ 𝑡𝑡   : 𝑡𝑡 𝑖𝑖  
𝐶𝐶/  : 𝑖𝑖  
𝐶𝐶\, 		𝑚𝑚 :  

 
𝑑𝑑/0 𝑖𝑖 𝑗𝑗 1

0 5

𝑊𝑊/

5
𝑊𝑊/ 𝑡𝑡

BP
 

e) 旅行時間ベースのBP 
BP15)

BP
BP

0
0

0
1 1

BP BP

6  

𝑤𝑤/0 𝑡𝑡 = 𝑠𝑠/ ⋅
𝑡𝑡𝑡𝑡/ 𝑡𝑡
𝑓𝑓𝑓𝑓𝑡𝑡𝑡𝑡/

− 𝑟𝑟/0 ⋅
𝑡𝑡𝑡𝑡0 𝑡𝑡
𝑓𝑓𝑓𝑓𝑡𝑡𝑡𝑡00,N ∈𝑶𝑶P

6
 

𝑠𝑠/  : 𝑖𝑖  
𝑡𝑡𝑡𝑡/ 𝑡𝑡   : 𝑡𝑡 𝑖𝑖

 
𝑓𝑓𝑓𝑓𝑡𝑡𝑡𝑡/  : 𝑖𝑖  
𝑟𝑟/0  : 𝑗𝑗 𝑘𝑘

 
 

CABP
work-conservative

BP

 

(2) 𝑃𝑃" Policy 
𝑃𝑃" Policy

𝑃𝑃" Policy 7
 

𝑤𝑤/0 = 𝑠𝑠/𝑏𝑏/ 𝑡𝑡 7  
𝑠𝑠/  : 𝑖𝑖  
𝑏𝑏/ 𝑡𝑡   : 𝑖𝑖

  
Smith4)  𝑃𝑃"

1 1 1

Liu and Smith7) 𝑃𝑃"

𝑃𝑃" 𝑖𝑖
𝑥𝑥/ 𝑟𝑟/  

𝑠𝑠^𝑏𝑏^ 𝑥𝑥^ + 𝑠𝑠^𝑟𝑟 = 𝑠𝑠e𝑏𝑏e(𝑥𝑥e + 𝑠𝑠e𝑟𝑟e) 8  
𝑠𝑠/𝑏𝑏/ 𝑥𝑥/ + 𝑠𝑠/𝑟𝑟/

𝑠𝑠e 𝑃𝑃"

𝑏𝑏e(𝑥𝑥e + 𝑠𝑠e𝑟𝑟e)
𝑃𝑃"

  
𝑃𝑃"

9 16)   

𝑤𝑤/0 =
𝑄𝑄/ 𝑡𝑡
𝑔𝑔/ 𝑡𝑡

9  

𝑄𝑄/ 𝑡𝑡   : 𝑡𝑡 𝑖𝑖  
𝑔𝑔/ 𝑡𝑡   : 𝑡𝑡 𝑖𝑖

 
 

𝑃𝑃" Policy 7 9
 

 
 
4. 数値計算 

 

 

第 62 回土木計画学研究発表会・講演集

 5



 

 

図-3a  図-3b -  

図-3  

 

(1) シミュレーションの使用データと設定 

図-3

DRM: Digital Road Map 310,584
127,324 DRM

1

1
図-3

ASTRO Activity Scheduler To Reproduce Observed be-
havioral data with trip-chain condition 17)

OD ASTRO
1

1 OD
8,144,701 FastDUE

1
10 1

5 1 OD
1 図-4   

 

図-4 1 OD  

 

14,149
 Overpass API 18)

Open Street Map OSM
API OSM

50m

図-3b
2

2.5%
1%

 

第 62 回土木計画学研究発表会・講演集

 6



 

 

 
図-5 0 100  

 
図-6 50 100  

 

 

図-7  

 

1
1

2
3  

 
(2) 計算結果 
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表-1  

 

fixed 63,931 10,738 
bp 67,297 11,058 

bp_without_turn_ratio 67,580 11,195 
capacity_aware_bp 67,844 11,145 

travel_time_based_bp 67,997 11,294 
delay_based_p0 68,094 11,536 
queue_based_p0 67,037 11,098 
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