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Conclusions 
• Semantic features have a bigger impact on  

the success rate of REs, i.e. content selection  
is more important than surface realisation. 

• Semantic features such as taxonomic and  
absolute properties can sign. Contribute to  
RE success. 

• The more longer scenes justify longer and  
more complex descriptions.

Future Work 
• We are interested in investigating more accurate and more general 

prediction models than the ones described here.  

• In particular, we are interested in looking into how scene perception 
influences both the generation and the resolution of REs in real-
world scenes.  

• Experiments with eye trackers can reveal specific features of objects 
that attract people’s attention. For instance, using eye trackers we 
can recognise which are the dominant objects in the images and 
relate this information to the referring expressions used.

3.1. Comparison to GIVE-2 Corpus

4. Quantifying Image Complexity 

• No indication of image complexity is available. 
• We employ Gaussian normalisation (Resnick et  

al., 1994) to normalise image success rates by  
considering the following factors: 

- Shift of average success rate per image 
- Different ratings 

• The normalised image success rate per image x, is  
defined by the following equation:

1. Introduction 

• Predicting the success of referring expressions  
(RE) is vital for real-world applications such as  
navigation systems. 

• Traditionally, research has focused on studying  
Referring Expression Generation (REG) in virtual,  
controlled environments rather than the real  
environment, e.g. 

• We describe a novel study of spatial references  
from real scenes rather than virtual (Gkatzia et al., 
2015). Examples of  such references can be the 
following:

1.1. Contributions 

1. We describe a corpus (REAL) for studying  
RE in Real-World Spatial Images. 

2. We analyse the data and compare it to the  
findings observed in virtual world data. 

3. We present a model that accounts for  
unobservable latent variables, such as the  
complexity of the visual scene. 

4. We present models that predict the success of  
Res based on syntactic and semantic features. 

5. Discuss implications for NLG systems.

# participants 190
# images/stimuli 32
# descriptions 868
# verifications 
- ambiguous 
- not found 
- correct 
- incorrect 
- NA

2618 
201 
75 
1994 
251 
7

1.The Austrian looking white house with the dark  
wooden beams at the water side. 
2.The white building with the x-shape balconies. It  
seems it’s new. 
3. The white building with the balconies by the river. 
4. Apartments with balconies. 
5.The nearest house on right side. It’s black and  
white. 
6.The white and black building on the far right, it  
has lots of triangles in its design.

GIVE-2 REAL
German English

Overall Task Success 100% 100% 76.2%
Task success (female)  
Task success (male)

100% 
100%

100% 
100%

78.8% 
69.6%

Length of descriptions  
(no. words)

5.2 4.7 16.01

Length of descriptions  
(female)

NA NA 97.36

Length of descriptions 
(male)

NA NA 91.38

5.1 Predicting Image Success Rate based  
on Syntactic Features

5.2 Predicting Image Success Rate based 
on Semantic Features

Syntactic Model: 
NP + PP + ADVP + CD + length (R2 = .15)

Successful REs Unsuccessful REs
Mean SD Freq. Mean SD Freq.

NP* 7.35 3.9 100 6.7 3.8 100

NNP* .57 1.13 27 .38 .91 19.3
NN* 4.2 2.28 98.8 3.79 2.4 98.1
JJ* 1.92 1.61 80.9 1.66 1.28 81.1
VBN* .22 .465 20.3 .31 .445 10.8

Table: Statistics regarding the top-5 linguistic features in successful vs  
unsuccessful REs (* denotes significant difference at p <0.05).

Semantic Model:  taxonomic 
+ absolute (R2 = .338)

Spatial Frame REAL GIVE-2
German English

Taxonomic Property* 92 53.66 58.51
Absolute Property* 57 85.37 92.53
Relative Property* 15 6.83 4.56
Micro-level landmark* 9 13.17 17.84
Distractor Intrinsic* 5 10.73 14.11
Macro-level landmark  
intrinsic*

43 6.83 4.15

Table: Frequency of semantic frames in REAL vs. GIVE-2  (* 
denotes significant differences at p < 0.05, χ2 test).

5.3 Predicting Image Success Rate based  
on Joint Features

Joint Model: 
PP + taxonomic + absolute (R2 = .407)

Table: The REAL corpus.


