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Campus Transit Lab (CTL) Brief History 

ωFirst generation CTL  
o άIƻƳŜ-ƳŀŘŜέ !±[ system was developed 10 years ago 

using h{¦Ωǎ /ŀƳǇǳǎ !ǊŜŀ .ǳǎ {ŜǊǾƛŎŜ ό/!.{) 
o Faculty members processed AVL-based data for CABS and 

research on an ongoing basis 

ωSecond generation CTL  
o Given the mutual benefits to researchers and operators 

over several years, the case for developing a commercial 
grade systems was established 

o The second generation CTL formed a unique partnership 
between operators, interdisciplinary academic units, and 
technology developers 
- Transportation & Parking Services 
- Civil & Env. Engineering, Statistics, Coll. of Engineering 
- Clever Devices, Inc. 
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CTL Activities Summary 

ÅSupporting wide range of technology based and travel 
behavior based research activities spanning the spectrum 
from basic to applied 

ÅSupporting classroom education at OSU, with plans to 
expand its applicability to other universities 

ÅResulting in direct outreach engagement with operators and 
technology providers 

ÅAttracting national and international attention as a unique 
living lab given its unique nature, multifaceted partnership, 
and demonstrated value 

ÅCTL video:http://ceg.osu.edu/news/2011/06/campus-transit-
lab 
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Campus Transit Lab Infrastructure 

 

Route Name  

Distanc

e (miles)  

Campus  
Loop South  

5.33 

Campus  
Loop North  

5.30 

North Express 3.91 

Medical  
Center Express  

3.12 

East Residential  5.13 

Buckeye Village  4.01 

Central Campus  4.31 

31.11 Total Route  Miles  

Approximately 4 million  

passengers annually  
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Outline 

ÅOD estimation methodologies 

 

ÅHomogeneous periods 

 

ÅStop grouping 

 

ÅProblem of overestimating short trips 
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Estimate OD Flows from APC Counts 

ÅOD flows are difficult to obtain while boarding and 
alighting counts are relatively easier to collect 

ÅBoarding and alighting counts provide indirect 
information of OD flows 

ÅAvailability of APC data makes OD estimation from 
boarding and alighting data promising 

ÅTest and develop methodologies using CTL 
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Methodologies 

ÅState-of-the practice method: IPF method 
ïAllocate boarding and alighting counts to cells based 

on a base OD flow matrix 

ïRely on the quality of the base OD flow matrix 

ïDeveloped without consideration of large quantities 
ƻŦ άƳŀǊƎƛƴŀƭέ Řŀǘŀ 

 

ÅDeveloped method: HEM method 
ïTake advantage of large quantities of APC data 

ïComputationally efficient 

ïAble to incorporate survey OD data and  
prior information 

 

 

 

7 Oct. 26, 2011 
Mishalani, McCord, Ji                                      

The Ohio State University 



State-of-the practice: IPF Method 

     Performance of the IPF-null estimate is comparable to a  
large scale recent onboard survey data 
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Route 

Performance* 

IPF 
OD Survey 

(600 passenger) 

CLS 0.79 0.69 

CLN 0.86 0.85 

NE 0.94 0.89 

*Performance defined so that  
 0 < Performance < 1 
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IPF vs. HEM OD Flow Estimates 

1000 bus trips on the CLS route 
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Empirical  Validation Numerical Validation 

1000 bus trips on the CLS route 
No measurement errors 
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IPF vs. HEM OD Flow Estimates 
bǳƳŜǊƛŎŀƭ ±ŀƭƛŘŀǘƛƻƴ όŎƻƴǘΩŘύ 
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Homogeneous Periods 

ÅPassenger travel patterns vary by time-of-day 

 

ÅMethodology developed to identify time-of-day 
periods for homogeneous OD matrices 

 

ÅHomogeneous periods based on normalized OD 
flows vs. total passenger volumes 

 

ÅHomogeneous periods validated based on 
understanding of CTL flow patterns 
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Methodology 
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APC Data 

OD in elemental 
periods 

Homogeneous 
periods 

Clustering (e.g., Hierarchical Method) 

OD Estimation (e.g., IPF Method) 

7 8 9 10 11 12 13 14 15 16 17 

Time of Day 

7 8 9 10 11 12 13 14 15 16 17 

Elemental periods 

Homogeneous periods 

Oct. 26, 2011 
Mishalani, McCord, Ji                                      

The Ohio State University 



Hierarchical Clustering Analysis 

ÅIdentify time-of-day homogeneous periods by 
ƳŀȄƛƳƛȊƛƴƎ ǘƘŜ άŘƛǎǎƛƳƛƭŀǊƛǘȅέ ōŜǘǿŜŜƴ ŎƭǳǎǘŜǊǎ 
(homogeneous periods) 

ÅIntroduce contiguity constraint in traditional  
hierarchical clustering method 
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7am 

8am 

9am 

2pm 

3pm 

Without considering contiguity Considering contiguity 
Dendrogram plot 
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Homogeneous Periods:  
 CTL Campus Loop South 

OD based 

Volume based 
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Distinct Spatial OD Patterns Correspond  
to Understanding of CLS Flows 
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Top Four OD Pairs 
9am-10am (based on OD flows) 

10am-1pm (based on OD flows) 1am-3pm (based on OD flows) 

9am-3pm (based on total volumes) 
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Homogeneous period based on 
total passenger volumes 

Homogeneous period based on 
Normalized OD Flow matrices 

Homogeneous Periods:  
COTA Route 7 SB 
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Homogeneous Periods:  
 LA Metro Route 4 WB 

Homogeneous period based on 
total passenger volumes 

Homogeneous period based on 
Normalized OD Flow matrices 
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Stop Grouping 

ÅLarge size of stop-to-stop matrices makes OD flow 
estimation and understanding difficult 

 

ÅMethodology developed to group stops sharing 
similar OD flow characteristics 

 

ÅMethodology applied on CTL, COTA, and LA Metro 
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Methodology 
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Illustration of stop group configuration G(4) = [1,2,4,5] and resulting 
aggregated and disaggregated OD flow matrices  
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Stop Grouping:  
CTL Campus Loop North 
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(a) Land use configuration (M=8) (b) Total enumeration configuration (M=9)  
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Stop Grouping: 
COTA Route 7 SB  
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