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1Crash Data Analysis 202

DOTD Highway Safety Section1

Crash Report Etiquette

• Personal information should 
be ignored

• Do not print crash reports
• Do not include copies of crash 

reports in studies or Stage 0

5

CAT Scan

• Visual Optimization
–Spreadsheets hidden
–Columns minimized

• Open – Nothing locked
–Careful not to delete
–Careful to modify

6

Agenda
• Rectifying location data
• AADT Acquisition & 

Linear Interpolation

• Construct Analysis Log-miles

7

• CAT Scan’s Error Detection Algorithms

• CAT Scan’s Evaluation Score
• CAT Scan’s Research Section
• CAT Scan’s Geolinear Segregator
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Decision: Rectify 
Location Data

• Not for Intersections
• Each year, crashes are assigned 

to one road system
• Most often analysis segment isn’t 

different – no need to rectify

8

Decision: Rectify 
Location Data

• If analysis segment does not 
posses a consistent road profile

• Use the Coordinate Converter 
to determine consistency
– examining each geographical end 

for each year
– Control-Section & Log-mile
– Or Route & Mile-point

9
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Find Coordinate Converter
10

Find Coordinate Converter
11

Coordinate Converter
12

Decision: Rectify 
Location Data

• Use “End-point Evaluator" 
on the Input spreadsheet
– Ensure Highway Classification 

set
– Enter coordinates from 

Coordinate Converter 
– If evaluation is “Too Large”
– Then rectify location data

13

Rectify Decision Example
14

• Example:
– Control-Section: 010-06
– Log-miles: 13.62
– Route: US 71
– Years: from 2014 to 2016

Rectify Decision Example
15

Enter Enter
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Rectify Decision Example
16

Rectify Decision Example
17

Enter

Rectify Decision Example
18

Rectify Decision Example
19

Enter

Rectify Decision Example
23

If one value 
of “Too large”, 
then rectify

Rectify Decision Example
24
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Rectifying Location Data
• Query crash data with widest extents

– Submit coordinates & 
note log-mile or mile-point

– Use set with largest range

• Open CSV for CAT Scan file
• Copy the Latitude and Longitude 

columns (at the right end)

• Paste into a new workbook and save 
as a CSV file

25

Rectifying Location Data
Upload the data to the link labeled "Upload csv file of …“

26

Rectifying Location Data
• Manually correct inaccurate data

– Resubmit individual coordinates 
into the Coordinate Converter

• Update crash data
– Column Data Name
– BI Control-Section
– BO Log-mile
– BW Route
– CF Mile-point
– CL LRS id

27

Agenda
• Rectifying location data
• AADT Acquisition & 

Linear Interpolation

• Construct Analysis Log-miles

28

• CAT Scan’s Error Detection Algorithms

• CAT Scan’s Evaluation Score
• CAT Scan’s Research Section
• CAT Scan’s Geolinear Segregator

AADT Acquisition
• Annual Average Daily Traffic
• Units: Vehicles/day
• Surface Type Log (STL)

29

Find Surface Type Log
30
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Find Surface Type Log
31

STL Query
32

Surface Type Log

33

AADT Acquisition
• Some issues

– Divided by humans
– Occasionally values misdirected
– Non access controlled routes, AADT 

changes more gradual than abrupt

• Solution  => Linear Interpolation

34

AADT Linear Interpolation
35

• Use Count Stations Location
• Find a station beyond either end 

of the segment
• Collect the unique location of 

each station
• Collect the AADT of each station

Linear Interp. Example
36

• Example:
– Control-Section: 246-01
– Log-miles: from 0.77 to 2.38
– Route: LA 57
– Years: from 2014 to 2016
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Linear Interp. Example
37

Linear Interp. Example
38

Linear Interp. Example
39

Linear Interp. Example
40

Linear Interp. Example
41

Linear Interp. Example
42
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Linear Interp. Example
43

Linear Interp. Example
44

Linear Interp. Example
48

Linear Interp. Example
49

Linear Interp. Example
50

Linear Interp. Example
51
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Linear Interp. Example
52

Linear Interp. Example
53

Linear Interp. Example
56

Copy

Linear Interp. Example
57

Paste

Linear Interp. Example
58

Copy

Linear Interp. Example
59

Paste
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Linear Interp. Example
60

Copy

Linear Interp. Example
61

Paste

Linear Interp. Example
62

Copy

Linear Interp. Example
63

Paste

Linear Interp. Example
64

Copy

Linear Interp. Example
65

Paste
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Linear Interp. Example
66

Agenda
• Rectifying location data
• AADT Acquisition & 

Linear Interpolation

• Construct Analysis Log-miles

67

• CAT Scan’s Error Detection Algorithms

• CAT Scan’s Evaluation Score
• CAT Scan’s Research Section
• CAT Scan’s Geolinear Segregator

QA EDA
• Error Detection Algorithms

– Compare data and note issues
1. Collision Manner & Crash Type
2. Collision Manner & Angle
3. Intersection & Intersection ID
4. Collision Manner & Location Type & Access
5. Same as Original
6. Might be Night
7. Crossed Center & White Line
8. Road Depart & Crash Type

69

QA EDA 1

• Error Detection Algorithm
1. Collision Manner & Crash Type

• Issue1: No Collision Manner
• Issue2: No Crash Type
• Issue3: Collision Manner & Crash Type do not 

match two-vehicle combinations
• Some over-writes allowed:
• Issue5: Collision Manner & Crash Type do not 

match one-vehicle combinations
• Issue7: Collision Manner = Other
• Issue9: Crash Type = Not Fixed

70

QA EDA 2

• Error Detection Algorithms
2. Collision Manner & Angle

• Collision Manner = Noncollision  & Travel Direction 
>1

• Collision Manner <> Noncollision  & Travel 
Direction <2

• Collision Manner = D, G, I, or M  & Travel 
Directions <> NE, ES, SW, WN, EN, SE, or WS

• Collision Manner = C, F, K, N, or P  & Travel 
Directions <> NS, EW, SN, or WE

• Collision Manner = B, E, J, or L  & Travel 
Directions <> NN, EE, SS, WW

71

QA EDA 2

• Error Detection Algorithms
2. Collision Manner & Angle

• Some over-writes allowed:
• Prior Move = I (Left turn)  & Collision Manner <> 

D, E, F, G, M, or P
• Prior Move = J (Right turn) & Collision Manner <> 

H, I, or L
• Prior Move = D (Backing) & Collision Manner <> 

O

72
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QA EDA 3 & 5

• Error Detection Algorithms
3. Intersection & Intersection ID

• Intersection = 1  & Intersection ID = Null
• Intersection = 0  & Intersection ID <> Null

5. Same as Original
• If the Corrected value of certain elements is the 

same as the Original value
• Check Error Notation for values of “why”
• Collision Manner, Crash Type, Intersection, Travel 

Direction, Road Departure, Location Type, Lighting, 
or Hour

73

QA EDA 6, 7; 8

• Error Detection Algorithms
6. Might be Night: Compares Hour to Lighting
7. Crossed Center & White Line: Notes if Traffic 
Control = R (White dashed line) & Most Harmful 
or Move Prior is “Crossed Centerline”
8. Road Depart & Crash Type

• Road Depart = 1  & Crash Type <> A, B, E, F, G, 
H, N, P, or T

• Road Depart = 0  & Crash Type <> A, B, C, D, J, 
K, L, M, N, Q, R, S, or T

74

QA EDA 4

• Error Detection Algorithms
4. Collision Manner & Location Type & Access

• Intersection = 1 & Location Type <> D & Hwy 
Type = A

• Intersection = 0 & Location Type = D & Hwy Type 
= A

• Intersection = 0 & Location Type = A & Hwy Type 
<> A

75

QA EDA 4

• Error Detection Algorithms
4. Collision Manner & Location Type & Access

• Access = 1, When Location Type = A, B, C, or J, 
or Intersection = 1; Otherwise Access = 0

• Some over-writes allowed:
• Collision Manner = D, E, F, G, H, I, L, M, N, or P  

&  Access = 0
• Collision Manner = A, C, J, or K  &  Access = 1 &  

Prior Move <> I, J, K, L, M, N, O, or P

76

QA Process (1 of 4)

A. After establishing parameters – Input
B. After running PRA – Output
C. Initiate QA spreadsheet

D. Start at bottom – work upward
E. Run PRA – if not first time and segment

1. Filter Authenticity by Z – delete entries
2. Filter Status1 by Yes

77

QA Process (2 of 4)

F. Copy crash number
G. Paste into Crash2 & run query

1. Open location
2. Open report

a. If Investigating Agency <> A (LSP) 
– open crash report

b. If Investigating Agency = A 
(LSP), Then go to ThinkStream to open crash 
report

78
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QA Process (3 of 4)

H. Review location and either:
1. Update Lat/Long or
2. Location Evaluation 

I.  Review Notes (optional)

J. Possible Solutions
K. Resolve Errors

79

QA Process (4 of 4)

L. Loop back to F – until no new 
crashes appear

M. Reapply filter
N. Do more crashes appear

1. Yes: Loop back to E
2. No: proceed to Step 7

80

QA Exercise

• Open Folder “Crash Data Analysis Class”
• Open Folder “Advanced Crash Analysis …”
• Open Folder “… Exercise 1”
• Open File “CAT Scan -

55LA24@HOLLYWOOD QA practice –
20180326”

82

QA Exercise
83

QA Exercise
84

QA Process – Steps F & G modify for exercise
– Step G1: Open “… location map”
– Step G2: Open “… crash report”

QA Exercise
85

QA Process – Step H: 29.606135, -90.744554 
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QA Exercise
86

QA Process – Steps I & J 

QA Exercise
87

QA Process – Step K

QA Exercise
88

QA Process – Step K

QA Exercise
89

QA Process – Step K

QA Exercise
90

QA Process – Step K

QA Exercise
91

QA Process – Step K
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QA Exercise
92

QA Process – Step K

QA Exercise
93

QA Process – Step K

QA Exercise
94

QA Process – Step K

QA Exercise
95

QA Process – Step L: Loop back to Step F

QA Exercise
Might be Night:

102

QA Exercise
http://www.sunrisesunset.com/usa/Louisiana.asp

103
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QA Exercise
104

QA Exercise
105

QA Exercise
106

QA Exercise
107

QA Exercise
108

QA Exercise

• Now try the next six on your own
• Remember help on Start spreadsheet

– EDA: N28:N58
– EDA help: P34:Q58

109
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QA Exercise
Answers:

111

QA Exercise
Answers:

112

Agenda
• Rectifying location data
• AADT Acquisition & 

Linear Interpolation

• Construct Analysis Log-miles

113

• CAT Scan’s Error Detection Algorithms

• CAT Scan’s Evaluation Score
• CAT Scan’s Research Section
• CAT Scan’s Geolinear Segregator

Construct Analysis Log-miles
114

• Use: combine different linear 
reference systems (LRS) systems

• Why?: so Pattern Recognition 
Analysis can correctly calculate

• Application
– Local roads
– Local roads + state roads

• For segments – not intersections

Construct Analysis Log-miles
115

• Method
– Straight: Use great circle formula
– Curve: Use existing LRS log-mile

• Understand LRS log-mile system
– Extract LRS-id from crash data
– Plot most frequent LRS-id

Construct log-miles Example
116

• Example:
– Parish: Jefferson
– Route: Stumpf Blvd.
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Construct log-miles Example
117

Construct log-miles Example
118

Construct log-miles Example
119

• Examine most frequent LRS-id
Count LRS-id owner
70 051904248200591030 local 
32 826-46-2-010 state
19 051904248200591020 local
10 826-46-1-010 state

…

Find LRS-id Map
120

Find LRS-id Map
121

LRS-id Map
122
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LRS-id Map
123

Construct log-miles Example
124

• Examine next most frequent LRS-id
Count LRS-id owner

…
9 051904248200592010 local
9 051904248200592020 local
9 283-09-4-020 state

…

LRS-id Map
125

Construct log-miles Example
126

• Examine next most frequent LRS-id
Count LRS-id owner

…
7 051904248200541010 local
6 051904248200532010 local 
6 051901809500592010 local

…

LRS-id Map
127

Construct log-miles Example
128

• Stumpf LRS-id:
Count LRS-id group
70 051904248200591030   lower & middle
7 051904248200541010 upper
6 051904248200532010 upper 

19 051904248200591020 upper
9 051904248200592010 upper
9 051904248200592020 upper
3 051904248200591020 upper
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LRS-id Map
129

Lower

Middle

Upper

LRS-id Map
130

Upper

Construct Analysis Log-miles
131

• Choose 0 log-mile point
– Best at end of straight segment

• Apply Method
– Straight: Use great circle formula
– Curve: Use existing LRS log-mile 

Construct log-miles Example
132

Construct log-miles Example
133

Construct log-miles Example
134
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Construct log-miles Example
135

Copy

Paste

Construct log-miles Example
136

Construct log-miles Example
137

Copy

Paste Special: Value

Construct log-miles Example
138

Construct log-miles Example
139

Construct log-miles Example
140
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Construct log-miles Example
141

Copy

Paste

Construct log-miles Example
142

Construct log-miles Example
143

Construct log-miles Example
144

Construct log-miles Example
145

Copy

Paste

Agenda
• Rectifying location data
• AADT Acquisition & 

Linear Interpolation

• Construct Analysis Log-miles

146

• CAT Scan’s Error Detection Algorithms

• CAT Scan’s Evaluation Score
• CAT Scan’s Research Section
• CAT Scan’s Geolinear Segregator
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QA Evaluation Score

• Heuristic for evaluation 
management
–Guides partial examination
=> Optimize QA process

• Factors
–Segment – 18
– Intersection – 13

147

QA Evaluation Score
• Influence: most to least, 1 of 3

–Combined Severity

–Evaluation – useful to study
–Harm count (people)
–Collision Manner factor

• Infrequency
• Ability to fix
• Error likelihood

148

QA Evaluation Score
• Influence: most to least, 2 of 3

–All over-represent (not intersection)
–EDA: Collision Manner & Crash Type
–EDA: Collision Manner & Angle
–EDA: Intersection & Intersection ID
–Contributing Factor
–Collision Manner over-represent

149

QA Evaluation Score
• Influence: most to least, 3 of 3

–Crash Type over-represent
–Roadway Depart over-represent (not 

intersection)
–Night Crash over-represent
–Wet-Road over-represent
–Age

150

QA Evaluation Score

• over-represent
– Segment – over-represent @ location
– Intersection – over-represent

• All over-represent: sum of over-represent

• Evaluation – most when
– Segment: Intersection = 0
– Intersection: Intersection = 1

151

Agenda
• Rectifying location data
• AADT Acquisition & 

Linear Interpolation

• Construct Analysis Log-miles

152

• CAT Scan’s Error Detection Algorithms

• CAT Scan’s Evaluation Score
• CAT Scan’s Research Section
• CAT Scan’s Geolinear Segregator
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QA Research
153

Expand

QA Research
154

Copy

Paste

QA Research
155

QA Research
156

Expand

QA Research
157

Answers:

Agenda
• Rectifying location data
• AADT Acquisition & 

Linear Interpolation

• Construct Analysis Log-miles

158

• CAT Scan’s Error Detection Algorithms

• CAT Scan’s Evaluation Score
• CAT Scan’s Research Section
• CAT Scan’s Geolinear Segregator
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Geolinear Segregator
• Useful to separate crashes
• Process

– Find line’s end-point coordinates
– Enter coordinates into Input spreadsheet
– Within QA spreadsheet copy calculations 

to below rows

• Comparison Meanings:
– True: crash Northwest of line
– False: crash Southeast of line

159

Geolinear Segregator
160

Geolinear Segregator
161

Expand 
Columns

Geolinear Segregator
162

Copy

Paste

164

Questions

Bryan.Costello@LA.gov


