On ‘Speaking-Cameras’
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The notion of a ‘Speaking-Camera’ refers to an experimental system which
transforms the movement of road vehicles recorded by a stationary video-camera
into natural language textual descriptions [7,6]. Here, we emphasize system ez-
tensions to incorporate, first, text generation for the Czech language [2], followed
by the addition of a capability to generate texts in the Japanese language [3].
Figure 1 shows a coarse system outline, details can be found in [3].
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Fig. 1. Extension of the Natural Language Subsystem (NS) in order to generate, too,
natural language descriptions of traffic developments in the Czech and Japanese Lan-
guage (adapted from [5,2]). The ‘Conceptual Subsystem (CS)’ comprises a schematic
representation of system capabilities, of the environment, and of admissible spatio-
temporal changes, in particular a representation of the behavior of agents acting within
the recorded scene. These schematic representations are based on a Fuzzy Metric-
Temporal Horn Logic (FMTHL), an extension of First Order Predicate Logic by fuzzy
predicates and metric-temporal attributes, see [8]. A Computer Vision Subsystem (VS)
— see [3] — provides stepwise transformations between video-signals recorded from the
system environment and conceptual representations at the CS.



Results obtained for the ‘dtneu05’ video sequence are illustrated by Figure 2
(left panel). The thick black line indicates the trajectory of the vehicle whose
movements are described by the automatically generated text. Analogous results
for the ‘tankstelle’ sequence are shown in the right panel of this same Figure 2.
A sketch of the vehicle trajectory has been overlaid to a sketch of (parts of)
the gas-station premise in order to visualize the vehicle trajectory during the
subsequence covered by the text generation. Czech Language Text Generation
(CLTG) as well as Japanese Language Text Generation (JLTQG) are appropriate
regarding the content and are correct with respect to the linguistic aspect.

So far, modifications necessary in order to implement CLTG and JLTG could
be restricted to components located in the NS, specifically in the lexicalisation
rules, the morphology, the Text-Generation rules, and the orthography, in ad-
dition to an extension of the lexicon by appropriate entries. The components
that had to be changed for JLTG include components which have been language
specific already for English, German, and Czech. In addition to these already
language-specific components, a component for orthography had to be changed
during the implementation of JLTG. Note that it has not been necessary yet
to modify system components related to the conversion of signals to conceptual
representations or related to the treatment of vehicle behavior.

The essentially rule-based approach chosen for the original system designed
for German Language Text Generation (GLTG) [4] turned out to offer sufficient
flexibility to facilitate adaptation of this system without great problems to three
additional languages, two of which are substantially different from German.

An alternative to an implementation of language-specific NLG-components as
pursued here could have been the generation of textual descriptions from videos
in only one language. The resulting text could then be converted by Machine
Translation (MT) systems into a great variety of other languages. This latter
approach implies that the developments extracted from videos would have to
be converted into some kind of more or less explicit intermediate representation
specific to each MT-system. In our approach, this system-internal representation
(see CS in Figure 1) can be exploited not only for the Natural Language Gen-
eration (NLG)-components, but at the same time serves for feedback into the
quantitative image sequence evaluation processes [1].
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The white car comes in
from the Bernhard Street.
It follows another car. It
crosses the intersection. It
turns left into the Chapel
Street.

Das weisse Fahrzeug
kommt aus der Bernhard-
strasse. FEs folgt einem
anderen  Fahrzeug. Es
ueberquert die Kreuzung.
Es faehrt links in die
Kapellenstrasse.

Bilé auto prijizdi

z Bernhardstrasse. Jede
za jinym autem. Prejizdi
pfes k¥iZovatku. Zahyba
doleva do Kapellen-
strasse.
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Object 2

The car drives to the first pump. Now it has reached the first pump. It
moves on to the second pump. Now it has reached the second pump.
It stops. Now it drives off to the exit. Therefore it has to overtake
another car. It backs up. It stops. Now it drives towards the other car.
It overtakes the other car. It leaves the other car. It drives to the exit.
Now it has reached the exit.

Das Fahrzeug faehrt zu der ersten Zapfsaeule. Jetzt hat es die er-
ste Zapfsaeule erreicht. Es faehrt weiter zu der zweiten Zapfsaeule.
Jetzt hat es die zweite Zapfsaeule erreicht. Es haelt an. Jetzt faehrt
es zu der Ausfahrt weiter. Dazu muss es ein anderes Fahrzeug ueber-
holen. Es setzt zurueck. Es haelt an. Jetzt faehrt es auf das andere
Fahrzeug zu. Es ueberholt das andere Fahrzeug. Es verlaesst das an-
dere Fahrzeug. Es faehrt zu der Ausfahrt. Jetzt hat es die Ausfahrt
erreicht.

Auto jede k prvni pumpé. Dojelo k ni. Jede dale k druhé pumpé.
Dojelo k ni. Zastavuje. Jede k vjjezdu. Kviili tomu musi predjet
jiné auto. Couva. Zastavuje. Jede k tomu autu. Predjizdi ho.
0djizdi od néj. Jede k vyjezdu. Dojelo k vyjezdu.
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Fig. 2. Two examples of text generated for the ‘dtneu05’ (left column) and the
‘tankstelle’ video sequence (right column with a screen shot and a schema of move-
ment for car ‘G’). The images have been taken from [5, 4] and modified slightly.
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