
Photometric Measurements in the 

Field

Ronald B. Gibbons

Group Leader,

Lighting and Infrastructure Technology



Photometric Measurements in 

the Field
ÁTraditional Methods

ÅLuminance Meters

ÁCurrent Methods

ÅCCD Photometry

ÁFuture Considerations

ÅImage Processing



Early Pavement Luminance 

Measurement
ÁWaldram began 

researching luminance in 

1934

ÁUsing Photographic plates 

and a scaling system of 

known reflectance, 

luminance was able to be 

measured.

ÅImage is from July 3rd, 

1934



Traditional Equipment

ÁThe development of high 
accuracy portable 
luminance meters allowed 
field measurements to be 
taken

ÁPritchard developed an 
imaging system which 
remains one of the highest 
accuracy and reliable 
systems in use

ÅSelf Calibrating

ÅMany Optics Options

ÅCassegrain Objective

ÅWide Angle Lenses



Field measurement

ÁThe field measurement 

process is relatively 

simple:

ÅTypically, the instrument is 

located at the prospective 

observer location and the 

optic is then located and the 

luminance is measured.



Example Measurement Process

ÁFor the Enhanced Night 

Visibility Project 

performed at VTTI every 

experimental object 

(Pedestrians,  Tire Treads, 

Bicycles) were 

photometered at every 

station (6 in total) under 

every lighting condition 

(12 in Total)

ÁThese were measured in 

Clear Rain, Snow and Fog 

conditions



ENV Measurement Process

ÁEach object was measured multiple times to assess the 

foreground and the background at each of the 

measurement stations

ÁThis was performed for multiple measurement distances to 

establish the change in luminance and illuminance by 

vehicle distance

ÁThe Pritchard Telephotometer was located in the driver 

seat of the experimental vehicle

ÁThe photometer operator was in the rear seat leaning over 

the seat back to aim the meter

ÁA second operator was recording the measurements

Á In all over 4100 luminance measurements were made



Vision Enhancement System

12 Configurations 

ÅHalogen Low Beam (HLB)

ÅHLB + Hybrid UV -A

ÅHLB + 3 UV-A

ÅHLB + 5 UV-A

ÅHigh Intensity Discharge (HID)

ÅHID + Hybrid UV -A

ÅHID + 3 UV-A

ÅHID + 5 UV-A

ÅHigh Output Halogen 

ÅHalogen High Beam

ÅHalogen Low Beam ïLower Profile

Å Infrared Thermal Imaging



Object Type

ÅPerpendicular Pedestrian 

ÅWhite clothing

ÅBlack clothing

ÅParallel Pedestrian

ÅWhite clothing

ÅBlack clothing

ÅCyclist

ÅWhite clothing

ÅBlack clothing 

ÅStatic Pedestrian

ÅWhite clothing

ÅTire Tread

ÅChildrenôs Bicycle

Black Clothed Pedestrian

White Clothed PedestrianWhite Clothed Cyclist

Childrenôs BicycleTire Tread

Black Clothed Cyclist



Measurement Locations



Results

ÁFrom this data, contrast, 

reflectance, fluorescence, 

Visibility Level and 

Weber Ratio were all able 

to be calculated

ÁThese results were then 

able to be compared and 

correlated to the human 

factors testing results

ÅWeber Ratio appeared to 

provide the highest 

correlation at threshold


