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簡報大綱

(use case) 

DynaTAIWAN

DynaTAIWAN
DynaTAIWAN UML

/

DynaTAIWAN

DynaTAIWAN ITS 
SA
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一、計畫動機目的與範圍

ITS

(FHWA) 



4

( )

OD

A
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A
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完成事項

3/26
6/17
7/8  
7/15
7/28

8/1~10/31
8/28 DYNASMART
10/8
10/5~10/9
11/15
12/1
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講習會的討論與建議

( ) 

( DYNASMART 
DynaMIT)
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二、文獻回顧

UML (unified Modeling Language)
ROSE (Rational Object-oriented Software Engineering)
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Phase 1 (10/1995-9/1998)

Development of TrEPS Prototypes
DYNASMART-X & DynaMIT

Phase 1.5A (10/1998-6/2000)

Independent Laboratory
Evaluations

Development of Treps-P for
Planning
DTNASMART-P & DynaMIT-P Phase 1.5C (7/2000-1/2002)

TrEPS-P MP0 Evaluation
(Knoxville MP0)

DYNASMART-P

Phase 1.5B (7/2000-9/2002)

TrEPS TMC Evaluation
(Caltrans ATMS Testbed)

DynaMIT
DYNASMART-X

Phase 2B (1/2002-6/2004)

Partnership for Initial Deployments
Software enhancements

DYNASMART-X & DynaMIT
Preliminary outreach  and
marheting

Phase 2A (1/2002-12/2003)

TrEPS  and TrEOS-P
Maintenance and Enhancements
to Suppoit:

TReLand FHWA R&O studies
TrEP and TrEPS-P users

Phase 2C (1/2002-12/2003)

TrEPS-P Rollout
Beta Testing. Training &
Outreach
Software Packages for Release
DYNASMART-P & DynaMIT-P

Phase 3A (1/2004-12/2005)

TrEPS and TrEPS-P Maintenance.
Tnhancements and Tech. Support:

TReL and FHWA R&O studies
Advanced traffic modeling
analysis
TrEP and TrEPS-P users

Phase 3B (7/2004-12/2005)

TrEPS Rollout
Partnership forfield deployments
Tranining and outreach
Maintenance and users group
Software enhancements

Ph
as

e 
1

Ph
as

e 
1.

5
Ph

as
e 

3
Ph

as
e 

2

A:RESEARCH & DEVELOPMENT(FHWA) C:DEPLOYMENT/TrEPS-P(MPOs)B:DEPLOYMENT/TrEPS(TMCs)

TrEPS
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三、系統模式架構
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OD

OD

(
)
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( ) 

•

•
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” ” (Consistency) 

ATIS

(Time Interval) 
OD

(Time scale)
( ) 

(
)
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(debug)

ATMS
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ITS
ATMS
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DynaTAIWAN

Dynamic 
Traffic 

Assignment and 
Information in 

Wide 
Area 

Networks
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-
-

- 
- 
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- 
- 
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使用案例 Use Case

(Actor) 
•
•

•
•
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系統細部使用案例需求

OD
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Use Case
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•
•

•
VMS

OD
( )
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OD

(
) 
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四、模式之建立與參數調查

4.1 

4.2 

4.3 

•
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4.1 車流模式與參數之建立

(1997)

-

12.530.1 ))
28.164

(1(110 kv −=
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DV

92 7 30 ~8 28 ( )
7 ~9 2

7 ~ 5 10



28

( )
        

 
        

3 
( ) 

4 
( ) 

5 
( ) 

 
( ) 

( /PCU) 2.22 2.43 2.60 2.42 
(P.C.U) 1619 1479 1385 1494 

 43 43 43  
 40 39 20  

 

-2

0

2

4

6

8

10

12

14

-10 -8 -6 -4 -2 0 2 4 6 8 10 12 14 16 18 20 22 24 26 28
時間(s)

輛/2秒

停等區

待轉區

車道

( )
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( /PCU) 2.09 3.23 2.42 2 
(P.C.U) 1727 1115 1494 1597 

 

   
      

Y=2.38x + 2.48 
 

 Y=1.46x + 4.97 
Y=1.99x + 2.48 

 
 Y=2.11x + 5.19 Y=2.08x +3.87 

 y = 3.87x + 0.04 Y=2.44x +3.41 
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 6 5 5 
 1.5 4.5 4.5 
 1.5 3.5 3.5 

 6 5 5 
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0

0.5

1

1.5

2

2.5

3

3.5

4

0 2 4 6 8 10 12 14 16 18 20 22 24

慢車道汽車速率(m/s)

速
率

比
(1

00
%

)

   

 0.84 
 0.82 
 0.8 0.9 
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Greenshield Underwood

          
     a b R2 

 55.07 28.35 0.5  
 27.36 126.32 0.2 

 36.77 114.72 0.11 
 

Greenshield

⎥⎦
⎤

⎢⎣
⎡ −×= )(1

b
xay  

39.85 76.07 0.26 
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4.2 旅運者行前決策行為模式之建立

OD

DynaTAIWAN
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OD Vod

Vod, m

 Vod, m, t

Vod, m, t, r

 Pm

 Pt

Pr

( )

•
V od, m = Vod × Pm

•
Vod, m, t = Vod, m × Pt

•
Vod, m, t, r = Vod, m, t × Pr



35

(7:30- 9:30 am) 8 
512

411

1
2 

232
211
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基本統計分析

(58%) 4-5 (25%) 31-50
(67% ) (52%)

(51%)
7:46-8:00 (33%)
7:31-7:45 (35%)

(20.1 ) (175 )
(14.5 ) (29.5 )
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基本統計分析

(51%) 2-3 (26%)
31-40 (48% ) (65%)

• 1 2 

• 2 1
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運具選擇模式

( )
321 UUU

U

m eee
eiP

i

++
=

2 =0.10
Uci i , i = 1~3
IVTT
TCOST
CARUSE
INC

　INCCARUSETCOSTIVTTUU CAR *12.0*06.1*001.0*01.01 ++−−==

34.1*001.0*01.02 −−−== TCOSTIVTTUU BUS

24.1*001.0*01.03 +−−== TCOSTIVTTUU MOTO
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運具選擇模式
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出發時間選擇模式—汽車

(schedule delay) 

( )
821 ccc

ci

UUU

U

ct eee
eiP

+++
=

K

SDLUc *13.01 −=
58.0*13.02 +−= SDLUc

16.0*13.03 −−= SDLUc
59.0*13.04 +−= SDLUc

45.0*13.05 −−= SDLUc

03.2*13.06 +−= SDLUc

32.1*13.07 +−= SDLUc

32.2*13.08 +−= SDLUc

2 =0.38
Uci i , i = 1~8
SDL
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出發時間選擇模式—機車

( )
821 mmm

mi

UUU

U

mt eee
eiP

+++
=

K

SDLUm *13.01 −=
01.0*13.02 −−= SDLUm

09.0*13.03 +−= SDLUm
00.1*13.04 +−= SDLUm

62.0*13.05 +−= SDLUm

81.1*13.06 +−= SDLU m

36.1*13.07 +−= SDLUm

57.2*13.08 +−= SDLUm
2 = 0.38

Umi i , i = 1~8
SDL
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出發時間選擇模式

(schedule delay) 
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行前路徑選擇模式

321
)(

nnn

ni

UUU

U

nr eee
eiP

++
=

TIMEUU MAINnn *15.0,1 −==

TIMEUU SUBnn *15.01,2 −==

TIMEUU SUBnn *15.02,3 −==
2 = 0.09

Ui , i = 1~3
1:
2: 1 
3: 2 
TIME
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0201

0

)(0 vv

iv

UU

U

rv ee
eiP
+

=

RELTIMEU NOSWITCH *32.7*18.0 +−=
37.0*32.7*18.0 ++−= RELTIMEU SWITCH

2 = 0.11 
UNOSWITCH

USWITCH

TIME 
REL 
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1211

1

)(1 vv

iv

UU

U

rv ee
eiP
+

=

RELTIMEU NOSWITCHv *28.1*17.0,1 +−=
08.0*28.1*17.0,1 ++−= RELTIMEU SWITCHv

2 = 0.17
UNOSWITCH

USWITCH

TIME 
REL 
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行前路徑選擇模式
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4.3 旅運者途中決策行為模式之建立

Logit

)()( ijij IBRTTSPswitchP >=
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Logit
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途中行為調查資料整理與分析
--問卷回收狀況

       地區 台北 台中 

問卷數 
系統 

發出 回收 有效 發出 回收 有效 

車內 82 82 72 82 82 81 汽 
車 車外 83 83 83 83 83 83 

 機車 55 55 54 55 55 55 
 小計 220 220 209 220 200 219 

 

440
428
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調查資料整理與分析--樣本特性
敘述性統計分析

21-60

5

地區 台北 台中 
項目\系統 車內 車外 車內 車外 
男 72.2 73.5 59.3 77.1 

性別
女 27.8 26.5 40.7 22.9 
20 歳以下 1.4 2.4 0 3.6 
21-30 歳 56.9 62.7 49.4 44.6 
31-40 歳 15.3 14.5 23.5 32.5 
41-50 歳 12.5 15.7 19.8 9.6 
51-60 歳 11.1 4.8 6.2 8.4 

年齡

60 歲以上 2.8 0 1.2 1.2 
小學(含)以上 0 0 2.5 1.2 
國中 2.8 1.2 1.2 2.4 
高中(職) 22.2 13.3 19.8 13.3 
大專 48.6 51.8 60.5 67.5 

教育

程度

研究所(含)以上 26.4 33.7 16.0 15.7 
農林漁牧 2.8 0 1.2 0 
工 15.3 4.8 6.2 15.7 
商 12.5 19.3 4.9 13.3 
服務業 13.9 13.3 13.6 15.7 
自由業 5.6 1.2 6.2 3.6 
家管 1.4 2.4 3.7 2.4 
軍警 0 2.4 0 4.8 
公教 12.5 13.3 22.2 13.3 
學生 27.8 39.8 37.0 30.1 

職業

其他 8.3 3.6 4.9 1.2 
1 年以上 15.3 18.1 18.5 15.7 
1-3 年 20.8 22.9 24.7 18.1 
3-5 年 15.3 16.9 13.6 9.6 

實際

開車

經驗
5 年以上 48.6 42.2 43.2 56.6 
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情境組合

1 ( )
2 ( )
3 (

)
4 (

)
8

1 ( )
2 ( VMS

VMS)
3 (

)
4
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不同情境下樣本對各種資訊之反應

>>

台中-車外-高速公路

3
3.2
3.4
3.6
3.8

4
4.2
4.4
4.6
4.8

質
 1

質
2

質
 3

質
 4

量
5

量
6

量
7

量
8

導
引

9
導

引
10

導
引

11
導

引
12

導
引

13

資訊

平

均

數

熟悉地區

不熟悉地區

台中-車外-都市道路

3
3.2
3.4
3.6
3.8

4
4.2
4.4
4.6
4.8

質
 1

質
2

質
 3

質
 4

量
5

量
6

量
7

量
8

導
引

9
導

引
10

導
引

11
導

引
12

導
引

13

資訊

平

均

數

熟悉地區

不熟悉地區

•• --
••

v.sv.s
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模式定義

表示留在原路線;2表示變換到替代路線1觀測選擇，:              
;駕駛者路線變換效用:其中，

其他,2
0 ,1

..................

*

131312122211

*
i

i

i
i

i

U
 U

Uif
U

ddddU

⎩
⎨
⎧ ≥

=

++++= ββββ

:d
:β

;表示留在原路線;2表示變換到替代路線1觀測選擇，:              

;駕駛者路線變換效用:其中，

其他,2
0 ,1*

44332211

*
i

i

i
i

i

U

 U

Uif
U

dddxU

⎩
⎨
⎧ ≥

=

+++= ββββ

;:d

:β

:x

13

3
(

)
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模式校估結果

1
2

•
•
•
•

•

•

  t  
   2.7892 7.3504 

 0.6092 5.0687 
   0.1468 1.2500 

 -0.6471 -5.5024 
2ρ  0.14 
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機率計算範例說明

50%
25%

75.0
19547.2

9547.2)1( 00834.1

0834.1
=

+
=

+
=

ee
eP  

62.0
16066.1

6066.1)1( 04741.0

4741.0
=

+
=

+
=

ee
eP  

46.0
18411.0

8411.0)1( 0173.0

173.0
=

+
=

+
=

−

−

ee
eP  

     
  --  

 
 --  

  --  

  
 

 
 11-20% 

 
 41-50% 

 
 

 
 81-90% 

 
4.3.3-9 

 0.17  2.7892  

( ) 
 0.6092 

( ) 
 --  

( ) 
 -0.6471 

 
4.3.4-18 

 

將求得之效用函數帶入機率計算公式：

21

1
)1( UU

U

ee
eP
+

=1

2
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五、Dyna-TAIWAN模式之建立
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理論基礎：中觀車流模式

DYNASMART Dyna-MIT 
(macroparticle)

(Macroscopic Traffic Flow) 

(Car-following) (Lane Changing)
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路段移動 (Link Movement) 

-
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路段分類
1. ( )

A.
B.
C.
D.

2. ( )
3. ( )

A. ( )
B. ( )
C. ( )

4.
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路口轉向控制 (Node Transfer) 
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機車車流模擬

a two-stage model:

:
•
• β Vo β 0.8~0.9 

:
•
•
•

– 6 /
– 5 /
– 5 /
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交控措施
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延滯時間的估算

(Average Discharge Rate) 
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DynaTAIWAN模式系統
UML分析圖

UML
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進行模擬之循序圖
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系統分析
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類別圖

( ) 

CNet CLink CZone CNode
CSignal CTimer CEvent CTDSP CSP
CFlow CVMS CQueue CVhicle
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本系統
類別圖
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DynaTAIWAN 輸入/輸出資料
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系統開發程式語言分析

C++ Java

Java
C++ 
Java 

C++ Java
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六、路徑導引分析與即時層分析

(System Optimization, 
SO) (User Equilibrium, UE)

4

OD
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路徑資料

OD

固定路徑之

車輛

DynaTAIWAN

路段之平均旅行

時間

時間性之最短路

徑之演算法

使用路徑之更新,
UE path

全有或全無

之指派

接收即時性資訊之

車輛之使用路徑

路段之邊際

旅行時間

時間性之最小成

本路徑之演算法

全有或全無

之指派

使用路徑之更新,
SO path

車種之整合
NO

STOP
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核心交通模擬之系統分析
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核心模擬
之活動圖
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路徑導引之系統分析

(System Optimization, SO)
(User Equilibrium, UE) 4

SO
UE

SO UE
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系統最佳化指派方法之活動圖
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使用者均衡的指派方法之活動圖



81

模擬式動態交通指派

SO UE

VMS VMS
VMS VMS
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模擬式動態交通指派之活動圖
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即時控制層之系統分析
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定義OD推估

OD

1. OD ( )
2. OD
3. OD
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動態OD推估預測
OD OD

OD
OD

OD
OD

hh-1 h+1

OD

即時推估與預測
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Cordonline 模式 Chang & Tao (1996 、1999)

Cordonline a cordonline

cordonline Chang and 
Wu split 
function auto-regressive process Kalman Filter

(Assignment Matrix)

Cordonline
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DynaMIT: OD Estimation
Ashok(1996)

O-D 

O-D

O-D

輸入、輸出圖示
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直接 / 間接量測

(Direct Measurment)

OD

(Indirect Measurment)
hh

a
h uxx +=

∑∑
=′−=

+=
ODn

r
lhrp

rp
lh

h

php
lh xay

1

υ
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求解動態OD模式

OD Ashok
(Kalman Filtering Theory)

(State-Space Model) 
(Transition Equations) 

(Measurement Equations) 
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系統狀態空間模型
(State-Space Model)

(state) 
OD

Kalman Filtering OD
Kalman  Filtering

(Transition Equations) 
(Measurement Equations)
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演進方程式
(Transition Equations)

OD
OD OD

( )

[ ]

[ ]  
otw0,

1,
   where,E

0E
:統計特性

1
'1

111

⎩
⎨
⎧ =

==′

=

+−=− +
−+=

+++ ∑

lh
ww hlhlhlh

h

h

h

qhp

H
pp

p
h

H
hh

δδQ

w

wxxfxx
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量測方程式
(Measurement Equation)

OD

(time lagged)

[ ]

[ ]
⎩
⎨
⎧ =

==′

=

+−=− ∑
−=

otherwise,0
,1

  whereE

0E

)(

:統計特性

'

mh
hmhmhmh

h

h

h

php

H
pp

p
h

H
hh

δδRvv

v

vxxayy
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OD推估預測

KF OD
0X

0X
0Ρ

00|0 Ρ=Σ  

hhhhhhh Q+Φ′∑Φ=∑ −−−−− 11|111|  

( ) 1
1|1| R −
−− +Α′∑ΑΑ′∑=Κ hhhhhhhhh  

1|1|| −− ∑ΑΚ−∑=∑ hhhhhhhh  

00|0
ˆ XX =  

1|111|
ˆˆ

−−−− Φ= hhhhh XX  

( )1|1||
ˆˆˆ

−− Α−Κ+= hhhhhhhhh XX YX  
h = 1,2,…,N 

觀測誤差共變數

轉換誤差共變數

歷史資料庫

自動回歸矩陣

指派矩陣a

h

h

H
h

p
h

rp
lh

:
:
:

:

:

R
Q
x

f
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滾動平面方法
(Rolling Horizon Approach)

OD
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滾動平面之活動圖
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ATMS1 DynaTAIWAN

 
ATMS2:

 
DynaTAIWAN  

ATMS3:
 

DynaTAIWAN
 

ATMS4:
 

DynaTAIWAN
 

ATMS6:
 

DynaTAIWAN VMS
VMS

 
ATMS7:

  
ATMS8:  DynaTAIWAN

 
ATMS9:

 
DynaTAIWAN  

 

七、與ITS SA產品組合關聯性

16 8
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ATIS1: 

 

DynaTAIWAN

 
ATIS2: 

 

DynaTAIWAN

ATIS3: 

 

DynaTAIWAN

DynaTAIWAN
 

ATIS4: 

 

DynaTAIWAN
UE SO  

ATIS5: 
ISP 

 

DynaTAIWAN

 
MPD_ATIS6: 

 

DynaTAIWAN

9 7
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八、結論與建議

DynaTAIWAN
• :

• : OD

•

UML
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ITS



簡報結束

敬請指教


