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1. │∂╘⌐

─♪כ⸗♅ꜟⱴה ╩◓fiꜞכꜙ☺◔☻─כ◙כꜚה ℮⸗Ᵽ▬ꜟ▪ⱪꜞ─

ex)Google Map, Yahoo! , ꜞⱴ▬fi♄הכ◌꜠fi♄כ▪ⱪꜞ

≤⌂Uber╛Lyftה ☻ⱦכ◘ ─

⅜ ╠─ ╩ ↄ☻◔☺ꜙכꜟ ⌐

꜠ⱬꜟ─ ─╟╡ ⌂ⱪꜝfi♬fi◓⅜ ⌐

╩Recker(1995)ה ≤∆╢HAPP(household activity pattern problem)⌐ ╩ ≡╢
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HAPP
ה ⌂
ה ( ה )
ⱪ◦ꜛfi○▪▼◦♪▬ꜝה

─ ⌐ ≠⅝ ─ ╩ ∆
╢ ─ ╩ ∆╢╟℮⌐
─1 ─ Ɽ♃fi( )╩
∆╢⸗♦ꜟ

›



1. │∂╘⌐

─ -HAPP─
Recker (1995, 2001), Recker et al. (2001), and Gan and Recker (2008)

╢↑⅔⌐PDPTW(Pickup and Delivery Problem with Time Windows)ה ─ ⌐
≠⅝ HAPP⌐⅔™≡│ ⌐ ↄ─ ╩ ⇔≡™√

Chow and Recker (2012) and Kang and Recker (2013)

╡╟ה ⌐ ⇔√ ╟╡ ╩♃כ♦⌂⅝ ℮▪ꜟ◗ꜞ☼ⱶ╩

Liao et al. (2013)

ה Ⱡ♇♩꞉כ◒ ( ꜞfi◒ ꜞfi◒ ꜞfi◒)⌐⅔↑╢ ꜠ⱬꜟ
─ ◓fiꜞכꜙ☺◔☻ ╩
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HAPP╩ ⌐ ⌂⸗♦ꜟ≤⇔≡ ∆╢√╘⌐│
ˈ ⌐ ⅛≈ⱴꜟ♅⸗כ♄ꜟ⌂ Ⱡ♇♩꞉כ◒⌐⅔™≡ꜝ▬♪◦▼▪ ╛ ⱷfiⱣכ ─ ( )╩╙ ℮ ⌐│ˈ

ⱷfiⱣהכ ה ─ ─3 ⅜ ╖ ℮ ⌂ ╩
⌐ ∆╢↓≤⅜≤≡╙ (extremely challenging)∞∫√



1. │∂╘⌐

─ -ABM≤DTA─

Kang et al. (2013)

ה ─ Ɽ♃fi≤▬fiⱨꜝ─ ─ ─ ╩ ⇔√Ⱡ♇♩꞉כ◒♦◙▬fi

Fu et al. (2016)

ה ─ ╩ⱴꜟ◖ⱨ ≤ ⅎ ⌐╟╢ ╩ ─ ≤ ⅎ
╢
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ABM(Activity-Based Model)

▪◒♥▫ⱦ♥▫ⱬכ☻♩⸗♦ꜟ
DTA(Dynamic Traffic Assignment)

╡ ≡

HAPP⌐⅔™≡│ ─ - ≤
⇔™ ⅛≈ ⇔√Ⱡ♇♩꞉כ◒≤─ ╩
╟╡ ⌐ ∆╢√╘ ABM≤DTA─ ⅜
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1. │∂╘⌐

↓─ ─ ™

ᵑHAPP╩ ⌂ ▪ꜟ◗ꜞ☼ⱶ╩ ≈ ↕╣√ - Ⱡ♇♩꞉כ◒(
Ⱡ♇♩꞉כ◒) ™│ ─ - - Ⱡ♇♩꞉כ◒( Ⱡ♇♩꞉כ◒)⌐⅔↑╢
─ₐ ה ─ ₑ≤ ⅎ╢

ᵒ ≤ ⌐◓fiꜞכꜙ☺◔☻ ∆╢ ─ ╩ ⅎ╢√╘ HAPP─ ⌂2≈
╩☻כ◔─ ⇔™ ╩ ≈ ─◦☻♥ⱶ ( ≢│ ─

◖☻♩╩ )⌂ ꜟכꜙ☺◔☻ ≤⇔≡ ╘≡ ∆╢

ѝ

─⸗♦ꜟ─ ╩ ⌐Ⱡ♇♩꞉כ◒⌐ ⇔ ∆╢√╘⌐

FSM(Finite State Machines) ╩Ⱡ♇♩꞉כ◒⌐

≥℮ ⌐ ∆╢(prebuild) ⅛⅜

ќ ╛ ⌂≥─ ╩
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FSM
ⱴ♩fi♩כ○

─ ≤ ≤ ─ ╖ ╦
∑⅛╠⌂╢ ⌐ ↕╣√₈┤
╢╕™─⸗♦ꜟ₉

›



2. ℮HAPP─◔כ☻

☻כ◔℮

A☻כ◔ה B

─╠╣⧵ה ╓╒)C☻כ◔─ ╣⌂™)

╡╟ה ╓╒)D☻כ◔⌂ ╣⌂™)

( ≤∆╢╙─)
ה ⌐ ↕╣╢ ─ⱷfiⱣכ

ה Ⱡ♇♩꞉כ◒

ה ─ ≤ ╩ ≈ ₁⌂ ─ ( / / )

ה

ה ─ ⱷfiⱣכ┼─ / ≡
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2. ℮HAPP─◔כ☻

A☻כ◔
ה ╩ ╗ ה ─ ◓fi▫♥כꜟ

(Recker(1995)─◔כ☻к⌐ )

(1) │ ─ⱷfiⱣכ⌐╟∫≡ ↕╣╢

(2) ─ │ ─ ─ⱷfiⱣכ⌐╟∫≡ ╦╣ ╡─ │ ─ⱷfiⱣכ⌐╟∫
≡ ╦╣⌂↑╣┌⌂╠⌂™

(3) ─ⱷfiⱣכ│ ─ ╕√│ ╩ ℮

(4) ─ⱷfiⱣכ│ ╩ ╦⌂™ ∆⌂╦∟ ↕╣⌂™ ⅜№╢ ⅜№╢

ѝ

1ה⇔⌂

1 ⌐1

ⱷfiⱣכ⅜ ╩ ┘ ₁─ ╩ ℮
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2. ℮HAPP─◔כ☻

B☻כ◔
ה ╩ ╗ ה ─ꜝ▬♪◦▼▪ꜞfi◓

(Recker(1995)─ ⌂ ⌐л☻כ◔─ )

(1) ꜝ▬♪◦▼▪ꜞfi◓Ɽ♃fi( ╢ ⱷfiⱣכ ♪ꜝ▬Ᵽכ⌐⌂╢ ⱷfiⱣכ)⅜

(2) ─ │ ─ ─ⱷfiⱣכ⌐╟∫≡ ╦╣ ╡─ │ ─ⱷfiⱣכ⌐╟∫
≡ ╦╣⌂↑╣┌⌂╠⌂™

(3) ─ⱷfiⱣכ│ ─ ╕√│ ╩ ℮

ѝ

1ה⇔⌂

1 ⌐

ⱷfiⱣ1⅜כ≈─ ⌐ ╡ / ╩♪ꜝ▬Ᵽכ⅜ ℮↓≤≢ⱷfiⱣכ─ ╩ ℮
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2. ℮HAPP─◔כ☻

╓╒)C☻כ◔ ╣⌂™)
ה Ⱡ♇♩꞉כ◒⌐⅔↑╢ ╩ ⅎ╢√╘ ⇔™ ╩ ⅎ√ ─BהA☻כ◔

ה ─ Ɽ♃fi⌐ ∆╢ ─ꜞfi◒ ( ∆╢ )─ ⅜ ╣
╢╟℮⌐

ќ ∆╢ ⌐⅔↑╢◦☻♥ⱶ ⌂ ◓fiꜞכꜙ☺◔☻

ѝ

ה╡№

╓╒)D☻כ◔ ╣⌂™)
ה ⅜ ⌂ Ɽ♃fi╩ ∆╢╟℮⌂ ꜠ⱬꜟ─

ה ⅜ ♪כ⸗ ꜝ▬♪◦▼▪ꜞfi◓ ╩ ⌐ ℮(= ≤⇔⌂™)

óIn our future study, Case D will be further examined to study possible dynamicה

household-level equilibriums with household activity interactions. ó
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2. ℮HAPP─◔כ☻

─ABM&DTA ─≥כ꜡ⱨ♃כ♦─ꜟ♦⸗
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2. ℮HAPP─◔כ☻

─ABM&DTA ─≥כ꜡ⱨ♃כ♦─ꜟ♦⸗
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─⸗♦ꜟ

☻כfiⱬꜛ◦כ꜠ꜙⱵ◦ה
ה ⌂ ꜠ⱬꜟ─ ⌐⅔↑╢
₁ ─ - Ɽ♃fi⌐

─⸗♦ꜟ

ה ⌐ ↕∑╢↓≤╩ ⇔√
⸗♦ꜞfi◓ⱨ꜠כⱶ꞉כ◒
ה ꜠ⱬꜟ─ ─◒כⱠ♇♩꞉ה

─ ◦☻♥ⱶ ≤⌂╢╟℮
─ ╩

›



A☻כ◔ .2.1 Ⱡ♇♩꞉כ◒ ≤

ὴȟὴה ⱷfiⱣכ

ὺȟὺה ⌂

ὥȟὥה ( ∏ ℮)

ὴה ќ ὺȟὺ ὥȟὥ ⅜

ὴה ќ ὺ ὥ ─╖

ќ↓╣╠╩ ╖ ╪∞Ⱡ♇♩꞉כ◒╩
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A☻כ◔ .2.1 Ⱡ♇♩꞉כ◒ ≤

Ⱡ♇♩꞉כ◒ Ⱡ♇♩꞉כ◒( )
ꜞfi◒(D super destination node╙ ≈─ )

ᵕ ─ ⌂ ה ꜞfi◒ ─ ⌐◒כⱠ♇♩꞉╩♩☻◖ה

ᵕ │ꜞfi◒ ─ ≤⇔≡ (ў◔כ☻C)

ᵕ │ ⱡכ♪≤ ⱡכ♪ ─ ꜞfi◒≢
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ὴȟὴה ⱷfiⱣכ
ὺȟὺה ⌂
ὥȟὥה ( ∏
℮)
ὴה ќ ὺȟὺ ὥȟὥ
⅜
ὴה ќ ὺ ὥ ─╖

›



A☻כ◔ .2.1 Ⱡ♇♩꞉כ◒ ≤

⌂ ⱪꜞ☼ⱶ

ה ↕╣√32─

ה ₁─ ⌐│ ─ ( ⌂ ─ )

↕∫⅝─Ⱡ♇♩꞉כ◒≢│ ◖☻♩─╖ ↕╣≡™√⅜ê

─≢Home(0ρͯ$)ה ∟◖☻♩ 0 Activity(ρȟς)≢─ ∟◖☻♩ 1/time
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A☻כ◔ .2.1 Ⱡ♇♩꞉כ◒ ≤

⌂ ⱪꜞ☼ⱶ

ה ↕╣√32─

ה ₁─ ⌐│ ─ ( ⌂ ─ )

↕∫⅝─Ⱡ♇♩꞉כ◒≢│ ◖☻♩─╖ ↕╣≡™√⅜ê

─≢Home(0ρͯ$)ה ∟◖☻♩ 0 Activity(ρȟς)≢─ ∟◖☻♩ 1/time
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≤ ╩ ∆╢↓─ ⱪꜞ☼ⱶ ⌐⅔™≡
─ ⱷfiⱣכ─ ◖☻♩╩ ∆╢ ╩ ∑┌ ™

◖☻♩



B☻כ◔ .2.2 Ⱡ♇♩꞉כ◒ ≤

ᵕ ⌂ꜝ▬♪◦▼▪ꜞfi◓Ɽ♃fi(pick -up/drop -off─ ה )│
│↓─ò ⱷfiⱣכ ─ ó⅜ ꜠ⱬꜟ─ꜝ▬♪◦▼▪ ─⸗♦ꜟ ⌐│

ᵕ ─ ⌐ὴ(D Driver) ⅜ὴ(P Passenger)╩ ⌐ ╤⇔ ─
⌐ὴ⅜ὴ╩ ≢ ℮

ὴȟὴה ⱷfiⱣכ

ὺה ⌂ ê1─╖

ὥה ὴ─ ( ∏ ℮)

ὥȟὥה ὴ─ ( ∏ ℮)

ќ↓╣╠╩ ╖ ╪∞Ⱡ♇♩꞉כ◒╩

ќ◔כ☻A≤ ─ Ⱡ♇♩꞉כ◒≢™™─⅛

ќ √⌂ ─
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B☻כ◔ .2.2 Ⱡ♇♩꞉כ◒ ≤

Ⱡ♇♩꞉כ◒ Ⱡ♇♩꞉כ◒( )
òה ó ─

─A☻כ◔ Ⱡ♇♩꞉כ◒( )⌐ ⅎ ꜝ▬♪◦▼▪ꜞfi◓⌐⅔↑╢ ─ ╩
∆╢√╘ ò ó ╩ ( )

0 ⅜ ╦╣≡™⌂™

1 ⅜ ╦╣≡™╢ P│ ≢ ╤↕╣ ╕∞ ╦╣≡™⌂™

2 ⅜ ⌐ ╦╣√ P│ ≢ ╦╣√

⅜↓╣╩ ∟ ≢ ⅛╠ ⌐ ↄ(◔כ☻A)─⌐ ⅎ ⅜ ⌐ ╦╣
╢╟℮ ─ ╙2╩ ∆(ꜞfi◒⅜ ה ה ─6≈≢ ↕╣╢)

ќ ╩ ⌐ Ⱡ♇♩꞉כ◒⌐ ╖ ╗↓≤⅜≢⅝ ╩ ⌐ ╠∑╢

ќσ ╡

ќ ⌐╟╡ ⌂ Ɽ♃fi│ ╠╣╢

1ה ─P⅜ ─ ќ 2≈ ─ │ ⌐│ ⅎ⌂™

ה ─♃▬♩⌂ ( ) ( ꜞfi◒─ ◖☻♩)

ќ↓╣╠≤ ─ ⌐╟╡ Ɽ♃fi─ │ ⌂™
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B☻כ◔ .2.2 Ⱡ♇♩꞉כ◒ ≤

Ⱡ♇♩꞉כ◒ Ⱡ♇♩꞉כ◒( )
─♪כdrop-off, pick-upⱡה
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B☻כ◔ .2.2 Ⱡ♇♩꞉כ◒ ≤

Ⱡ♇♩꞉כ◒ Ⱡ♇♩꞉כ◒( )
ה ⌂ ─ │ 1 ╩ὥ≤ὥ≢ ⌐ ╤∆ ρȟρ╩ ™√

ὥ πȟὥ πȟρȟπȟςȟπȟπȟρȟπȟςȟςȟρȟρȟςȟςȟς
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B☻כ◔ .2.2 Ⱡ♇♩꞉כ◒ ≤

⌂ ⱪꜞ☼ⱶ

ה ╩ⱡ2♪כô⌐ ⇔√ ─

≥A☻כ◔ה ⌂ ∟◖☻♩╙
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a3╩ ⅎ√ ≢
a2≢P1╩ ╤∆

a3╩ ⅎ≡™⌂™ ≢
a2≢P1╩ ╤∆

←∆ה ╤∆( ∟◖☻♩⌂⇔)
ה ⇔ ∫≡ ╤∆( ∟◖☻♩№╡)
ה ∟ ↑╢


