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Perspective

• NIF is the largest laser in world
• Thousands of control features

• Sub-millimeter tolerances

• How does one generate 
design coordinates with 
the highest degree of 
accuracy?

and

• How does one 
communicate that 
information in a clear and 
concise way?

~200 m~100 m



NIF Global CS

•Global CS

-Highest Level CS

Global and Local Coordinate Systems

-Passes Down Local CS’

Local CS

Local CS

Local CS

Local CS

-Local CS is Parametric

-Broken Links Produce 
“Dead models”

-NIF has hundreds of Local Coordinate Systems . . .



Naming Convention

25.400

(L3B34SF1)

(L3B34SF1)
M6

• NIF coordinate measuring environment has in excess of 
10,000 control features

• The ability to identify a point location by its name adds value

-Assists Installation

-Speeds Processing

-Aids Analysis



Naming Convention

L 1-B 4 2-K M 1

Laser Mirror 1
Cluster 4
Bundle 2
Kinematic mount
Mating point

Point ID

PSF ID Naming Convention Example
(DASHES INSERTED FOR CLARITY)

• A Naming Convention has to make sense

-Comprehensive

-Expandable

-Universal

-Relevant



Computer Aided Design (CAD)
•Drawing-Triad Functions and Relationships

MCD Dwg
- Dimensions to CS
- True representation of

CAD model
- Confirms Map-part ID’s

Map-part Dwg
- Generates output
- Confirms MCD ID’s
- True representation of

local point positions

PSF ID Dwg
- ID’s Points
- Installation Dwg
- Confirms MCD & 

Map-part ID’s

25.400

(L3B34SF1)

(L3B34SF1)
M6

(SF1)

Local CS

(X.XXX)

(X.XXX)

(X.XXX)

(L3BXXSF1)

Local CS

(X.XXX)

(X.XXX)

(X.XXX)



Coordinate Generation Process Flow

•Getpoints/Putpoints Process

-Getpoints Extracts

-Putpoints Uploads

-Output:
Point IDs

&
Corresponding 

Coordinates

-Appended the CAD Program to Extract and 
Upload PSF ID’s and Coordinates

Local CS
PSF’s added

Map_part

Top Assy

GetPoints

PSF IDs & Coordinates
Output

PutPoints

Global CS



Electronic Coordinate Generation

-Typical Getpoints Output Data File



Verification Worksheet Data Flow Process

Form A File

Getpoints
Output

Optical 
Configuration

Triad of Drawings

Supporting
Data

Verification
Worksheets

-Single Source Document containing:
>Raw Output Data/Supporting Documentation

• “What’s a Form A File?” (B,C & D)

>Verifications Worksheets/Mathematical Proofs

>Raw Output Data

>ID’s & Coordinates

>Tolerances

>Field Working File

>Post Analysis Archive 
of As-built Data



Form A Linear Sequence

Form A & PSF 
ID Dwg for 
Measurement

Form A File Linear Sequence

-Log Form D
Information

-Upload Form B
with As-builts

Form C Automatically 
reports in-or-out of 
tolerance condition

Time >>

• How a Form A File Moves through a Measurement



Form A, Tab Form A Example

•ID’s, Coordinates, and Tolerances



Form A, Tab Form B Example

•ID’s, Coordinates, As-built 
Data, and Uncertainties



Form A, Tab Form C Example

•Compilation of Form A & B, with Post Analysis and Grading



Form A, Tab Form D example

•Record and Log File of Pertinent Data



NIF-XXX-0XXXXppt
12/ABC/ef

A Form A File as it Moves through a Measurement

38.1mm ∅ SPHERE

CFB30SS4

CFB30SSF

CFB30SSE

CFB30SS3

PRECISION SURVEY FEATURE

SPATIAL FILTER

MAGNETIC HOLDER
BONDED TO SURFACE A

CFB30SSF

Measure to

Record As-Builts

Auto Analysis



Closing Remarks

Questions?
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Thank you for your attention . . .




