This research was sponsored in part by the Advanced Research Projects Agency under the Depart ment of the Army, Army Research Office under grant number DAAH04-94-G-0006, in part by the Advanced Research Projects Agency under the U.S. Air Force, the Avionics Laboratory, Wright Research and Development Center, Aeronautical Systems Division (AFSC), Wright-Patterson AFB under Contract F33615-90-C-1465, ARPA Order No. 7597.

The views and conclusions contained in this document are those of the authors and should not be interpreted as representing the official policies, either expressed or implied, of the U.S. government.

Abstract

The paper describes reflectance analysis of real images taken in an outdoor environment. This is one of the first attempts for analyzing reflection in outdoor images. In the past, the fundamental difficulties involved in analyzing outdoor images have prevented the use of traditional techniques for reflectance analysis such as shape from shading and photometric stereo. Those difficulties include: 1. multiple reflection components due to two light sources of different spectral and spatial distributions, namely the sunlight and the skylight, 2. ambiguity in surface normal determination caused by the sun’s restricted motion on the ecliptic, and 3. non-uniform surface albedo of object surfaces. In order to overcome those difficulties, we developed a reflectance model under solar illumination. Based on this model, we proposed solutions for each of these problems. We have successfully tested our algorithms using real color images taken both in a laboratory setup simulating sunlight, and in an outdoor environment under solar illumination.

Keywords : Computer vision, color image analysis, reflectance analysis, outdoor image.

School of Computer Science Carnegie Mellon University Pittsburgh, Pennsylvania 15213-3890

This research was sponsored by the Advanced Research Projects Agency under the Depart ment of the Army, Army Research Office under grant number DAAH04-94-G- 0006.

The views and conclusions contained in this document are those of the authors and should not be interpreted as representing the official policies, either expressed or implied, of the U.S. government.

Reflectance analysis under solar illumination

Yoichi Sato and Katsushi Ikeuchi

December 7, 1994

CMU-CS-94-221