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Abstract 
 

This paper presents a combined solution to 

realistically insert virtual objects into real scenes. The 

solution proposed focuses on the illumination problem, 

which was divided in three parts: estimating the 

radiance reaching objects’ surface, through an Image 

Based Lighting technique; self shadowing, through an 

Ambient Occlusion technique; and lighting effects due 

to lens properties, through Bloom and Exposure 

Control techniques. These techniques were 

implemented in a single solution which obtained good 

visual results. As interactive performance was 

achieved, the solution presented is suitable to insert 

virtual objects into Augmented Reality applications in 

a photorealistic way. 

 

 

1. Introduction 
 

There is a branch in Computer Graphics rendering 

techniques that aims the most realistic presentation of 

synthetic objects and scenes. This research area is 

called Photorealistic Rendering (PR) and comprehends 

the production of an image that is indistinguishable 

from a photograph of a scene [1]. In order to 

accomplish this result, there are some problems that 

must be solved, such as tone-reproduction, 

illumination, among others. Although there are many 

methods that try to solve these problems, many are 

designed to run offline. Nevertheless, there is a 

demand for real-time techniques that can achieve 

similar results, and some studies managed to 

accomplish such feat. 

The topic mentioned above has an important 

relation with Augmented Reality (AR), since one of the 

latter’s challenges is to mix synthetic objects with real 

scenes seamlessly. This way, user could interact more 

naturally with the interface. There are many possible 

applications which could use this feature to increase 

user experience; a virtual museum or an architectural 

software, for instance. 

This paper presents a solution which integrates 

some illumination techniques in order to provide a 

real-time realistic result for synthetic objects rendering 

within real scenes. This solution comprises three 

distinct approaches to improve scene realism, all of 

them regarding the illumination problem. Some 

techniques were chosen to tackle these topics. The first 

technique is Image Based Lighting (IBL), where the 

scene images are used to estimate the incoming light 

intensity over the objects surface [2]. The second 

technique is Ambient Occlusion (AO) [3], which 

compensates the lack of shadow generation in the IBL 

technique. Finally, the third approach adopted to 

improve scene realism is lighting effects, where effects 

caused by direct illumination are simulated, such as 

Bloom and Glare [4]. 

In sequence, Section 2 presents a background about 

studies made on PR. Section 3 presents some related 

work to the use of illumination techniques for PR and 

AR. In Section 4, the approach adopted in this work is 

detailed. Section 5 shows the results obtained with the 

implementation of the mentioned techniques. Finally, 

Section 6 draws some conclusions about the presented 

work and points out some improvements for future 

versions. 

 

2. Background 
 

In Computer Graphics, many methods have been 

developed to increase the realism in synthetic images. 

In this context, the problem of PR was the most 

researched topic. This problem involves the synthesis, 

from scene description input data, of a whole image 

that seems like a real photo. Lately, new and more 

specific problems arose. One of them is the 
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