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Subject: Follow-up FCA US LLC Subjective Evaluation of Dodge Journey Front Side Reflex Reflectors. 
 
Location: FCA Canada Inc. Automotive Research and Development Center Lighting Tunnel, Windsor, 

Ontario, Canada. 
 
Date:   April 26, 2019. 
 
 
Background: 
 
Reflex reflectors are devices used on vehicles to give an indication to approaching drivers using reflected 
light from the lamps of the approaching vehicle.  A subjective evaluation of the “on-vehicle” reflective 
performance of Dodge Journey Front Side Reflex Reflectors was conducted to determine if human eyes 
are capable of distinguishing between reflex reflectors known to not meet, and known to meet, the 
photometric requirements of FMVSS 108 and CMVSS 108. 
 
The original subjective evaluation was conducted on March 22, 2019 in the Lighting Tunnel at the FCA 
Canada Automotive Research and Development Center in Windsor, Ontario, Canada, with headlamps of 
two different vehicles used as sources of illumination.  The first vehicle used as a source of illumination 
was a Jeep Cherokee that had a headlamp mounting height of 34.89 inches above ground (as measured 
to the center of the device).  The second vehicle used as a source of illumination was a Ram 1500 Pickup 
Truck that had a headlamp mounting height of a 39.59 inches above ground (as measured to the center 
of the device). 
 
This follow-up evaluation was conducted using an Alfa Romeo Giulia that had a headlamp mounting 
height of 26.50 inches above ground (as measured to the center of the device).  This vehicle was chosen 
to demonstrate a scenario of a vehicle with low headlamp mounting heights being used as the source of 
illumination.  (Please note the lettering and numbering of the evaluations, figures, and appendices 
contained in this report are sequential to those used in the previous March 22, 2019 report.) 
 
 
Evaluation: 
 
A subjective evaluation was conducted of a Dodge Journey with a headlamp assembly containing a front 
side reflex reflector known not to meet FMVSS 108 / CMVSS 108 photometric requirements compared 
to a Dodge Journey with a headlamp assembly containing a front side reflex reflector known to meet 
FMVSS 108 / CMVSS 108 photometric requirements.  This evaluation was conducted at 9:00 am, Friday, 
April 26, 2019 in the Lighting Tunnel at the FCA Canada Automotive Research and Development Center 
in Windsor, Ontario, Canada.  Eight FCA employees, with various job responsibilities, participated in this 
subjective evaluation. 
 
This evaluation was conducted with two Dodge Journey vehicles parked front end to front end across 
the road surface 100 feet (30.5 meters) away from an Alfa Romeo Giulia vehicle that used its headlamps 
as a source of illumination for observers to evaluate the luminous intensity of each front side reflex 
reflector.  The 100 feet (30.5 meter) distance was chosen because that is the distance that is specified in 
FMVSS 108 and CMVSS 108 for testing reflex reflectors using a goniometer in a photometric laboratory. 
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A red Dodge Journey was parked across the left side of the pavement with a passenger side headlamp 
containing a front side reflex reflector known to not meet FMVSS 108 and CMVSS 108 photometric 
requirements (see Appendix D).  Another red Dodge Journey was parked across the right side of the 
pavement with a driver side headlamp containing a front side reflex reflector known to meet FMVSS 108 
and CMVSS 108 photometric requirements (see Appendix E).  These were the same headlamp 
assemblies and side reflex reflectors that were used for the previous subjective evaluation that occurred 
on March 22, 2019.  For reference, FMVSS 108 and CMVSS 108 photometric requirements are shown in 
Appendix F.  
 

A 2019 Alfa Romeo Giulia with Bi-Xenon Projector Headlamps (25 watt D5S light sources) was used as 
the source of illumination.  Evaluators stood immediately in front of, and at the centerline of, the Alfa 
Romeo Giulia vehicle while its headlamps were being used as the source of illumination.  Evaluators 
were asked if they were able to distinguish a difference between the reflex reflectors. 
 
Four different scenarios were subjectively evaluated as described below: 
 
Subjective Evaluation F:  Alfa Romeo Giulia Low Beam Headlamps used as light source at center of the 

pavement shining towards the two Dodge Journey vehicles.  See Figures 11 and 12. 

 
Subjective Evaluation G:  Alfa Romeo Giulia High Beam Headlamps used as light source at center of the 

pavement shining towards the two Dodge Journey vehicles.  See Figures 13 and 14. 

 
Subjective Evaluation H:  Alfa Romeo Giulia Low Beam Headlamps used as light source at the left edge 
of pavement (146 inches to the left of the centerline of pavement) shining towards the two Dodge 
Journey vehicles.  See Figures 15 and 16. 
 
Subjective Evaluation J:  Alfa Romeo Giulia Low Beam Headlamps used as light source at the right edge 
of pavement (150 inches to the right of the centerline of pavement) shining towards the two Dodge 
Journey vehicles.  See Figures 17 and 18. 
 
Additional images that depict the setup of these subjective evaluations are shown in Appendix G. 
 
 
Findings: 
 
None of the eight evaluators were able to distinguish any luminous intensity differences of the light 
being reflected to their eyes from the Dodge Journey front side reflex reflectors that were being 
illuminated by the headlamps of the Alfa Romeo Giulia in the 4 subjective evaluations that were 
conducted. 
 
 
This report was compiled by: 
 
Dennis Novack 
Senior Technical Specialist 
FCA Exterior Lighting Engineering 
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Subjective Evaluation F:  Alfa Romeo Giulia Low Beam Headlamps used as light source at center of the 
pavement shining towards the two Dodge Journey vehicles.  See Figures 11 and 12. 
 

 
 
Figure 11 - Diagram of Subjective Evaluation of Dodge Journey Front Side Reflex Reflectors viewed from 
center of pavement with Alfa Romeo Giulia Low Beam Headlamps used as source of illumination. 
 
 

 
 
Figure 12 - Photograph of Subjective Evaluation using Alf Romeo Giulia Low Beam Headlamps as source 

of illumination.  Camera lens set at centerline of road, centerline of the Alfa Romeo Giulia, and height 

above ground of 46.0 inches (eye level of average height female driver sitting in the driver’s seat of the 

Alfa Romeo Giulia).  



FCA US LLC 
Auburn Hills, MI USA 48326  4 

Subjective Evaluation G:  Alfa Romeo Giulia High Beam Headlamps used as light source at center of the 
pavement shining towards the two Dodge Journey vehicles.  See Figures 13 and 14. 
 

 
 
Figure 13 - Diagram of Subjective Evaluation of Dodge Journey Front Side Reflex Reflectors viewed from 
center of pavement with Alfa Romeo Giulia High Beam Headlamps used as source of illumination. 
 
 

 
 
Figure 14 - Photograph of Subjective Evaluation using Alfa Romeo Giulia High Beam Headlamps as 

source of illumination.  Camera lens set at centerline of road, centerline of the Alfa Romeo Giulia, and 

height above ground of 46.0 inches (eye level of average height female driver sitting in the driver’s seat 

of the Alfa Romeo Giulia).  
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Subjective Evaluation H:  Alfa Romeo Giulia Low Beam Headlamps used as light source at the left edge 

of pavement (146 inches to the left of the centerline of pavement) shining towards the two Dodge 

Journey vehicles.  See Figures 15 and 16. 

 

Figure 15 - Diagram of Subjective Evaluation of Dodge Journey Front Side Reflex Reflectors viewed from 

left edge of pavement with Alfa Romeo Giulia Low Beam Headlamps used as source of illumination. 

 

Figure 16 - Photograph of Subjective Evaluation using Alfa Romeo Giulia Low Beam Headlamps as source 

of illumination.  Camera lens set at left edge of pavement, centerline of the Alfa Romeo Giulia, and 

height above ground of 46.0 inches (eye level of average height female driver sitting in the driver’s seat 

of the Alfa Romeo Giulia).  
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Subjective Evaluation J:  Alfa Romeo Giulia Low Beam Headlamps used as light source at the right edge 

of pavement (150 inches to the right of the centerline of pavement) shining towards the two Dodge 

Journey vehicles.  See Figures 17 and 18. 

 

Figure 17 - Diagram of Subjective Evaluation of Dodge Journey Front Side Reflex Reflectors viewed from 
right edge of pavement with Alfa Romeo Giulia Low Beam Headlamps used as source of illumination. 
 

 
 
Figure 18 - Photograph of Subjective Evaluation using Alfa Romeo Giulia Low Beam Headlamps as source 

of illumination.  Camera lens set at right edge of pavement, centerline of the Alfa Romeo Giulia, and 

height above ground of 46.0 inches (eye level of average height female driver sitting in the driver’s seat 

of the Alfa Romeo Giulia). 
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Appendix D:  Photometric report for the right hand (passenger side) Front Side Reflex Reflector 

contained in the Headlamp Assembly installed in the red Dodge Journey positioned on the left side of 

the roadway used for the April 26, 2019 Subjective Evaluation at the FCA Automotive Research and 

Development Center Windsor Lighting Tunnel.  Photometric report is from laboratory test conducted by 

Sapphire Technical Solutions.  (Note:  This is the same headlamp assembly and side reflex reflector that 

was used for the previous subjective evaluation that occurred on March 22, 2019.) 
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Appendix E:  Photometric report for the left hand (driver side) Front Side Reflex Reflector contained in 
the Headlamp Assembly installed in the red Dodge Journey positioned on the right side of the roadway 
used for the April 26, 2019 Subjective Evaluation at the Lighting Tunnel at the FCA Automotive Research 
and Development Center in Windsor, Canada.  Photometric report is from laboratory test conducted by 
SL China (Yantai).  (Note:  This is the same headlamp assembly and side reflex reflector that was used for 
the previous subjective evaluation that occurred on March 22, 2019.)  
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Appendix F:  Reflex Reflector Photometry Requirements in FMVSS 108 and Canada Technical Standards 
Document (TSD) 108: 
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Appendix G:  Additional images that depict the setup of the subjective evaluations of the Dodge Journey 
Front Side Reflex Reflectors using an Alfa Romeo Giulia as source of illumination inside the FCA Canada 
Automotive Research and Development Center Lighting Tunnel, located in Windsor, Ontario, Canada. 
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