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1. Introduction 

 
The Dicta-Sign project aims at creating several tools that enable information presentation by 
means of different Sign Languages (SLs) and translation between two sign languages. Three 
prototypes have been developed: 

- A search-by-example tool trained to identify the closest matches to a given sign, 
- A look-up tool which is able to display corresponding signs in several sign languages, 
- A Sign Wiki for collaborative development of sign language documents. 

The underlying philosophy of the design and testing process of each prototype has been to 
involve Deaf signers at each step of the project. Thus, evaluations and tests that have been 
conducted are as close as possible to real use cases. 
Each evaluation is described in a specific annex of this document, where protocols and results 
are accurately explained. The following synthesis provides an overview of all evaluation 
outcomes and offers an opportunity to make a comparison of the results. 
 

2. Evaluation overview 
 
In this section, we give an overview of all the evaluations that we have undertaken in the 
framework of the Dicta-Sign project. For each evaluation, we provide the following 
information: 

- The goal of the evaluation, 
- The evaluator panel, 
- The tasks that had to be performed by the evaluators, 
- The measures that were recorded during the evaluation, 
- The results, 
- The exploitation process (which briefly describes what recommendations where 

acted on and how and what recommendations remain for future work). 
 

2.1 Isolated sign comprehension  
 
Goal: estimate the comprehension of 20 isolated signs chosen among the Dicta-Sign 1000 
concepts list and make an inventory of the sources of comprehension loss.  
 
Protocol: 

Panel: 6 native Deaf LSF signers.  
 

Tasks performed: The evaluator looks at a video of a virtual signer (Anna) performing 
the signs. The signing speed is the default setting and we use a front view of the 
virtual signer. After each visualisation, the evaluators have to give the meaning of the 
sign, or explain why they do not understand it. After 5 visualisations of the sign 
performed by the virtual signer, they have to recognize the same sign from a video 
performed by a real signer. The evaluator can then report some comments on the 
virtual signer.  

 
Measures: The whole evaluation is filmed so that the video contains the screen display 
and the evaluator feedback. We measure the comprehension rate for each evaluator 
and each sign.  
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Results: The Deaf evaluators’ comprehension rate for signs performed by the virtual signer at 
a normal speed in front view is 58%. After 3 viewings of the virtual signer, the 
comprehension rate rises to 83% but further viewings do not lead to a higher comprehension 
rate. The comprehension rate of the same signs performed by a real signer is 98%. The 
evaluators wished to change the point of view of the sequences they had to understand. 
 
Exploitation: The signing speed of the virtual signer has been slowed down in the Dicta-Sign 
prototypes because of isolated signs comprehension results. 

 

2.2 Full utterance comprehension 
 
Goal: estimate the comprehension of 20 isolated signs chosen among the 1000 concepts, and 
typical information sentences. We also want to study the impact of presenting the sentence 
with and without non-manual features. 
 
Protocol: 

Panel: 5 Deaf LSF signers and 5 hearing LSF learners.  
 

Tasks performed: The evaluator has to look at a video of a virtual signer (Anna) 
performing the signs. After each viewing, he must give the meaning of the sign, or 
explain why he did not understand it. After 5 viewings of the sign performed by the 
virtual signer, he has to recognize the same sign performed by a real signer. The 
evaluator can then report some comments on the virtual signer. The signing speed is 
slowed down to 50% of the original speed and the virtual signer is turned 20° around 
the vertical axis from the front view. 
The same tasks are performed with 5 full sentences and the evaluator has to answer 4 
questions about the sentence after each viewing (some of the evaluators watched the 
sentences with non-manuals and others watched them without non-manuals). After 4 
viewings, the evaluator looks at a video of the same sentence performed by a real 
signer and tries to answer the same questions. During the sentence comprehension 
part, the signing speed is the original one. In this second part, we use a front view of 
the virtual signer. 
 
Measures: The whole evaluation is filmed so that the video contains the screen display 
and the evaluator feedback. We measure the comprehension rate for each evaluator, 
each sign and each sentence part. Quantitative feedback on the avatar signing is 
measured using a Likert Scale. During the evaluation, a gaze-tracker measures the 
gaze focus point of the evaluator. 

 
Results: Deaf evaluators understood 80% of the isolated signs performed by the virtual signer 
signing at a slow speed and turned of 20° around its vertical axis, at the first visualization. 
This comprehension rate rose to 95% after 5 visualization and reached 97% when they looked 
at the real video. 
We can then conclude that the visualization attributes of isolated signs were well-adapted for 
viewing by Deaf people and that the virtual signer is reasonably understandable at the sign 
level.  
For isolated signs, the main criticisms of the evaluators were about issues in manual attribute 
representation. 
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For full utterances, the comprehension loss caused by the virtual signer ranges from 33% to 
62%. Non-manual parameters help in understanding only if they are accurate and 
synchronized with manual parameters. 
 
Exploitation: The signing speed of the virtual signer has been slowed down in the Dicta-Sign 
prototypes for isolated sign comprehension. Some additional research has to be undertaken in 
order to determine the best parameters for optimal full-utterance comprehension. Moreover, it 
would be interesting to categorize the kind of face expressions that enhance or disrupt 
comprehension.  
 

2.3 Translation tool 
 
Goal: evaluate the sign look-up tool with its translation option and observe its use. The input 
of the tool is based on a Kinect sensor. The tool is able to recognize a set of 19 signs. 
 
Protocol: 

Panel: 5 Deaf LSF signers, 5 Hearing people learning SL. 
 

Tasks performed: Hearing evaluators watched isolated signs only. Deaf evaluators also 
have to translate 3 utterances from GSL to LSF using the prototypes. After each 
translation, the experimenter can indicate if information is wrong or missing. At the 
end of the evaluation, the evaluators have to answer several questions about the 
interface user-friendliness and the potential use of the prototype. 
 
Measures: The evaluator and the screen are filmed during the evaluation in order to 
gather all possible feedback. Consequently, we were able to measure the correctness of 
the translation and the performance of the recognition algorithm (number of necessary 
trials to find a sign and rank of the correct answer). Quantitative feedback about the 
interface was measured using a Likert Scale. 

 
Results: On average, 24% of the good answers are ranked first in the presentation. 52% of 
them are in the top 4 signs and 75% are in the top 8. Recognition does not depend on the 
signer but is highly influenced by the sign to be recognized. The use of the look up tool is 
comparable to a dictionary.  
 
Exploitation: None of the suggestions of the evaluators about the tool interface have been 
implemented because it is a prototype. However, it would be interesting to add those 
functionalities and evaluate the same tool trained to recognize more items in order to see 
whether the approach of the look-up tool is scalable to a larger sign set. 
 

2.4 Wiki evaluation 
 
Goal: evaluate the sign wiki sign usability and get feedback from the Deaf community. 
 
Protocol: 
 

Panel: 18 European evaluators (40% hearing, 60% Deaf) mostly practicing LSF. 
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Tasks performed: The evaluation is performed via the Internet. The evaluator could 
first read a tutorial in written or sign language that explains how the wiki works. Then, 
he has to fulfil the following tasks using the wiki: 

o Watch a short sentence signed by a virtual signer (Anna), 
o Answer some questions about this sentence, 
o Change the sign order, 
o Create some free content, 
o Save his work, 
o Give feedback by means of an online questionnaire about the sign wiki 

interface and its use. 
 

Measures: Some of the evaluators were observed during the whole evaluation process 
because an observer could be in the same room. In addition to those qualitative 
observations, we gathered the answers to the questionnaire from the evaluation 
website. 

 
Results: The main interface issues are related to the sign language video display. The outline 
display was well understood by 75% to 85% of the evaluators. However, the display of low-
level items could be enhanced. Regarding new sign creation, hand orientation user 
friendliness should be improved. 
 
Exploitation: None of the suggestions of the evaluators about the tool interface have been 
implemented because it is a prototype. It would be interesting to create those functionalities 
and to evaluate the tool in a more realistic wiki use case (for instance: two Deaf people with 
different sign languages collaborate to write a common article). 
 
This evaluation is described in the 8.2 Deliverable. 

2.5 Test of the initial virtual signer rendering 
 
Goal: evaluate the virtual signer acceptability among the elderly Deaf community. 
 
Protocol:  
 

Panel: 20 Deaf or hearing impaired LSF signing elderly evaluators (most of them are 
more than 60 year old). 

 
Tasks performed: The evaluators are all in the same room and have to look at the short 
sentence “Where are you from?” performed by the Dicta-Sign initial virtual signer 
(Anna). Then, they have to explain the meaning of the sentence. 
 
Measures: We film the qualitative feedback about the avatar skinning and animation.  

 
Results: The animation speed has to be slowed down for elderly people. The evaluators 
complained about the lack of mouthing and inaccuracy of the movements. Major changes to 
be done on the skinning are on the hand shape.  
 
Exploitation: Those issues have been taken into account in the new Françoise virtual signer 
that has been created within the Dicta-Sign project. 
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2.6 Interaction with the virtual signer  
 
Goal: evaluate the comprehensibility of the Dicta-Sign initial virtual signer (Anna) in an 
interactive context. 
 
Protocol: 

Panel: 33 Deaf signing evaluators coming from all Europe for the Clin d’Oeil festival 
(Reims 1st-2nd-3rd July 2011). 

 
Tasks performed: The visitors are asked to have a short conversation with a virtual 
signer (Anna) in LSF or International signing. The evaluation follows a wizard of Oz 
principle. The virtual signer can ask some questions like “What is your name?”, 
“Where are you from?”, “How old are you?” and can also answer those questions. The 
avatar is displayed on a screen in front of the visitors. 

 
Measures: We write down the qualitative feedback of the evaluators and the quality of 
the interaction between the evaluator and the virtual signer.  

 
Results: In more of 70% of the interactions, the evaluator answered at least two questions. 
Some evaluators complained about the lack of face expression. 
 
Exploitation: The issue related to the facial expressions has not been investigated thoroughly 
in the Dicta-Sign project because it was not the main focus of the project. Nevertheless, some 
aspects related to non-manual parameters have been addressed in the grammatical structure 
models. 

2.7 Search-By-Example interface 
 
Goal: evaluate the user-friendliness of the sign look-up prototype interface. 
 
Protocol: 

Panel: 2 Deaf LSF experts. 
 

Tasks performed: The interface is printed on a sheet of paper. The evaluators are asked 
how they would perform the action of searching for a sign, translating it and 
examining its definition. 

 
Measures: We write down their answers, suggestions and criticisms of the interface. 

 
Results: There is a need to add an icon to explain WordNet. A function should be added to 
select the sign by clicking on the corresponding virtual signer. The source and the target sign 
language should be easier to identify. 
 
Exploitation: Based on the evaluation, the structure of the interface has been redesigned in 
order better to distinguish the sign languages and separate the search and translation modes. 
 

2.8 Evaluation of avatar Françoise (two sessions) 
 
Goal: evaluate the skinning of the new Dicta-Sign virtual signer (Françoise)  
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Protocol: 

Panel: a dozen of Deaf and hearing signing testers. 
 

Tasks performed: They are asked how good the avatar skinning is. The evaluators are 
invited to speak freely about their first impression. 

 
Measures: We write down their answers, suggestions and criticisms of the virtual 
signer. 

 
Results: The main criticisms are about the facial expression, body proportions (especially 
hands) and clothing texture. 
 
Exploitation: Those issues have been taken into account in the new Françoise virtual signer 
that has been created in the Dicta-Sign project. The criticisms led us to enhance both hand 
shape and face texture. 
 

2.9 SignWiki first module interface 
 
Goal: evaluate the visualization and composition modules of the sign wiki. 
  
Protocol: 

Panel: Composed of 3 Deaf LSF experts. 
 

Tasks performed: The evaluator has to read one animation from the interface. He is 
shown how to build a new symmetrical posture of the virtual signer (Luna). Then, the 
evaluator has to create another symmetrical posture presented by the experimenter. 

 
Measures: We write down the open feedback of the testers about the interface. We 
also comment the conformity of the created posture with the presented posture. 

 
Results: A functionality should be added to adjust the speed of the video and pause it. The 
evaluators complained about the excess of mouthing of the virtual signer Luna. The icons of 
the composition module should be replaced by drawings and grouped by categories. 
 
Exploitation: In the last prototype, it was possible to adjust the signing speed. A new virtual 
signer (Françoise) has replaced Luna. Explicit icons replaced HamNoSys or text parts. The 
structure of the composition interface has been enhanced in order better to group the 
functionalities by category. 
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Evaluation	   Goal	   Protocol	   Panel	   Main	  results	   Exploitation	   Future	  work	  

Isolated	  sign	  
comprehension	  

Measure	  isolated	  sign	  
comprehension	  

Several	  isolated	  sign	  
presentations	  with	  a	  
virtual	  signer	  (default	  
speed,	  front	  view)	  

6	  Deaf	  Signing	  
evaluators	  

58%	  comprehension	  
with	  the	  virtual	  signer.	  
Major	  criticisms	  of	  

movement	  animation.	  

Adjust	  the	  visualization	  
parameters	  in	  the	  

prototypes	  

Find	  the	  best	  visualization	  parameters	  
for	  the	  comprehension	  of	  isolated	  
signs	  performed	  by	  a	  virtual	  signer.	  Identify	  sources	  of	  

incomprehension	  

Full	  utterance	  
comprehension	  

Measure	  isolated	  sign	  
&	  Full	  sentence	  
comprehension	  

Several	  isolated	  sign	  
presentations	  with	  a	  

virtual	  signer	  and	  a	  real	  
signer	  slow	  speed,	  20°	  

tilted	  side	  view).	  
Several	  avatar	  

sentence	  presentations	  
with	  and	  without	  non-‐

manual	  features.	  
Presentation	  of	  the	  
same	  sentences	  

performed	  by	  a	  real	  
signer.	  

5	  Deaf	  and	  5	  
Hearing	  signing	  
evaluators	  

Comprehension	  loss	  
caused	  by	  the	  virtual	  
signer	  ranging	  from	  
33%	  to	  62%.	  Non-‐

manual	  features	  help	  in	  
understanding	  only	  if	  
they	  are	  accurate	  and	  
synchronized	  with	  
manual	  attributes.	  

Adjust	  the	  visualization	  
parameters	  in	  the	  

prototypes	  

Find	  the	  best	  visualization	  parameters	  
for	  the	  comprehension	  of	  a	  full	  

sentence	  realized	  by	  a	  virtual	  signer.	  

Identify	  sources	  of	  
incomprehension	  

Translation	  Tool	  

Measure	  the	  
recognition	  rate	  in	  a	  

real	  context	  
Use	  the	  tool	  to	  

translate	  isolated	  signs	  
and	  full	  sentences.	  

5	  Deaf	  and	  5	  
Hearing	  signing	  
evaluators	  

In	  average	  24%	  of	  the	  
good	  answers	  are	  
ranked	  first	  in	  the	  

presentation.	  The	  use	  
of	  the	  look	  up	  tool	  is	  
comparable	  to	  a	  
dictionary.	  	  

Kinect	  based	  
interaction	  to	  avoid	  
switching	  from	  the	  
mouse	  to	  the	  Kinect	  

interface.	  

Effectuate	  the	  same	  evaluation	  with	  
a	  larger	  corpus	  to	  see	  whether	  the	  

approach	  is	  scalable.	  

Observe	  the	  use	  of	  the	  
tool	  for	  an	  SL	  to	  SL	  

translation	  

Get	  Feedback	  on	  the	  
interface	  

Sign	  Wiki	  evaluation	  

Evaluate	  sign	  wiki	  
usability	  

Watch	  and	  
understand	  a	  short	  
sentence	  signed	  by	  a	  
virtual	  signer	  Modify	  
and	  create	  content	  in	  

the	  sign	  wiki.	  
Complete	  an	  online	  
questionnaire	  about	  

the	  wiki.	  

18	  evaluators	  
from	  across	  
Europe	  

Main	  interface	  is	  
related	  to	  the	  SL	  video	  
display.	  The	  outline	  
display	  was	  well	  
understood	  but	  the	  
low	  level	  item	  

presentation	  should	  
be	  enhanced.	  	  

Suggestions	  not	  
implemented	  because	  
the	  wiki	  is	  only	  a	  

prototype.	  

Implement	  the	  functionalities	  and	  
evaluate	  the	  wiki	  for	  more	  complex	  
tasks	  like	  collaborative	  content	  

creation.	  

Get	  feedback	  from	  the	  
Deaf	  community.	  

Test	  about	  initial	  virtual	  
signer	  Rendering	  

Evaluate	  virtual	  signer	  
acceptability	  among	  

elderly	  Deaf	  
community	  

Watch	  a	  sentence	  
performed	  by	  a	  virtual	  
signer	  and	  formulate	  

free	  comments.	  

20	  Deaf	  signing	  
elderly	  

evaluators	  

Animation	  speed	  
should	  be	  slowed	  
down.	  Criticisms	  of	  
the	  lack	  of	  mouthing	  
and	  the	  inaccuracy	  of	  

movements.	  	  

Creation	  of	  a	  new	  
virtual	  signer	  
(Françoise)	  

Define	  a	  list	  of	  criteria	  to	  create	  a	  
user-‐friendly	  and	  understandable	  

virtual	  signer	  

Interaction	  with	  the	  
virtual	  signer	  

Evaluate	  the	  
interaction	  with	  the	  

virtual	  signer	  
Conversation	  with	  

virtual	  signer	  following	  
the	  principle	  of	  a	  
Wizard	  of	  Oz.	  	  

33	  Deaf	  signing	  
European	  
evaluators	  	  

70%	  of	  good	  
interactions.	  

Criticisms	  of	  the	  lack	  
of	  face	  expression.	  

Focus	  on	  non	  manual	  
features	  in	  the	  
framework	  of	  
grammatical	  
structures	  

Create	  more	  grammatical	  structures	  
adapted	  to	  interactive	  situations.	  

Get	  feedback	  from	  the	  
Deaf	  community.	  

Search-‐by-‐example	  
interface	  

Get	  Feedback	  on	  the	  
Search-‐By-‐Example	  

interface	  

Evaluators	  only	  view	  
the	  interface	  and	  are	  
asked	  how	  they	  would	  
perform	  the	  action	  of	  
searching	  for	  a	  sign,	  
translating	  it	  and	  
examining	  its	  
definition.	  

2	  Deaf	  LSF	  
experts.	  

Need	  to	  	  add	  an	  icon	  
to	  explain	  WordNet.	  
Need	  of	  a	  function	  to	  
select	  the	  sign	  by	  
clicking	  on	  the	  

corresponding	  virtual	  
signer.	  The	  source	  and	  
the	  target	  SL	  should	  
be	  easier	  to	  identify.	  

Reorganization	  of	  the	  
prototype	  interface.	  

Evaluate	  the	  look	  up	  tool	  with	  a	  larger	  
database	  in	  order	  to	  see	  if	  the	  

approach	  is	  scalable.	  Use	  information	  
from	  hand	  shape.	  

Evaluation	  of	  Françoise	  
Virtual	  Signer	  

Get	  Feedback	  on	  the	  
skinning	  of	  Françoise	  

The	  evaluators	  are	  
invited	  to	  speak	  freely	  

about	  their	  first	  
impression	  of	  the	  

skinning.	  

12	  signing	  testers	  

Main	  criticisms	  about	  
facial	  expression,	  

body	  proportions	  and	  
clothing	  texture.	  

Creation	  of	  the	  new	  
virtual	  signer	  
(Françoise)	  

Define	  a	  list	  of	  criteria	  to	  create	  an	  
user-‐friendly	  and	  understandable	  

virtual	  signer	  

Sign	  Wiki	  first	  module	  
interface	  evaluation	  

Get	  Feedback	  on	  the	  
visualization	  and	  

composition	  modules	  

View	  one	  animation	  
using	  the	  interface.	  
Create	  a	  symmetrical	  
posture	  presented	  by	  
the	  experimenter	  

using	  the	  composition	  
interface.	  

3	  Deaf	  LSF	  
experts.	  

Need	  of	  options	  to	  
adjust	  the	  speed	  of	  the	  
animation	  and	  pause	  
it.	  Criticisms	  of	  

excessive	  mouthing	  by	  
the	  virtual	  signer.	  
Icons	  should	  replace	  
HamNoSys	  symbols.	  

Signing	  speed	  
adjustment	  in	  the	  last	  
prototype.	  Interface	  
restructuration	  in	  
order	  to	  use	  more	  
explicit	  icons.	  

Enhance	  the	  sign	  editor	  in	  order	  to	  
create	  dynamic	  non-‐symmetrical	  

signs.	  

	  

Figure	  1:	  evaluation	  synthesis	  



FP7-ICT-3-231135  
Deliverable D7.4 
 

 10 

 

3. Comparision, results and discussion 
 
The separate results of each evaluation are given in the corresponding annexes at the end of 
this document. In the following parts, we present a comparison of those outcomes focussing 
on the following issues: 

- Comprehension of a virtual signer, 
- Automatic SL recognition, 
- User friendliness of SL processing applications. 

Beyond the Dicta-Sign project, this analysis could be helpful for the design of other 
application of SL processing. 
 

3.1 Virtual signer comprehension 
 
Th first evaluations were related to virtual signer comprehension. We distinguish three 
situations: 

- Isolated sign comprehension: In this case, the sign is presented out of any context. 
- Utterance comprehension: The evaluators have to understand a sentence without any 

context. 
- Interaction: The evaluator has to interact with the virtual signer in the framework of a 

short everyday life conversation. The succession of utterances is logical and helps 
comprehension. 

In each of those situations, we analyse the relevant parameters that have a significant impact 
on visualisation comfort and comprehension. 

3.1.1 Isolated signs 

 
We evaluate isolated sign comprehension in varying several parameters: 

- The signer: virtual signer or real signer, 
- Evaluator profile: signing Deaf or hearing learning sign language, 
- Display parameters: [Dis1] Frontal view with the default HamNoSys player speed or 

[Dis2] 20° side view with 50% slower speed. 
 
The enumerated results are presented in the following graph. We didn’t measure the 
comprehension rate of hearing people watching at a front view of the virtual signer with the 
default speed. The reported comprehension rates are measured after a single visualization of 
the video. 
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	  	   	  	   Virt.	  Signer	  +	  Dis1	   Virt.	  Signer	  +	  Dis2	   Real	  Signer	  

Evaluator	  
Deaf	   58%	   80%	   97%	  
Hearing	   	  	   59%	   80%	  

 
Figure	  2:	  Comprehension	  rate	  as	  a	  function	  of	  the	  evaluator	  profile,	  

the	  display	  parameters	  and	  the	  signer.	  

It is important to mention that the comprehension rate highly depends on the display 
parameters. In our evaluation, we observe a 28% increase of the comprehension rate in 
lowering the display speed and changing the point of view. 
The measured comprehension loss caused by the virtual signer display is about 18% for the 
Deaf evaluators and 26% for the hearing evaluators. 
 
When asked about the sources of incomprehension, the evaluators mention the following 
reasons (they are listed from the most important to the less important according to the 
evaluators): 

- Issues in the movement restitution (orientation, configuration and movement 
synchronization; contact representation). Some of those issues are related to 
imperfections in the HamNoSys description formalism and others are more related to 
the rendering engine. 

- Bad head orientation during sign realization, especially for signs that are performed 
near the virtual signer’s head. 

- Lack of mouthing and facial expression. 
 

The evaluators are also asked about the causes of discomfort when looking at the video (they 
are listed from the most important to the less important according to the evaluators): 

- Issues in movement representation (contact and articulatory constraints restitution; 
unrealistic movements and orientations; lack of breaks at the beginning of the sign), 

- Issues in hand shape representation (angle accuracy, finger proportions), 
- Inappropriate head movements, 
- Visualisation parameters (point of view and signing speed), 
- Lack of mouthing. 

Manual parameters seem to be more important than non-manual parameters since comments 
on non-manuals come at the bottom of the list. 

3.1.2 Full sentence comprehension 

 
We know that the non-manual parameters have a very important role in the structure of SL 
utterances. One of the advantages of the virtual signer is to be able to generate the same 
utterances with and without non-manual parameters.  
We evaluated the isolated sign comprehension in varying several parameters: 

- The signer: virtual or real signer, 
- Evaluator profile: signing deaf or hearing learning sign language, 
- Non-manual parameters (inclusion of body movements and face expression): [Virt. 

Signer + NM] virtual signer with non-manuals or [Virt. Signer] virtual signer without 
non-manuals. 

The comprehension rate is evaluated through 4 questions on each utterance. We take only into 
account the answer after the first viewing. 
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Virt.	  Signer	   Virt.	  Signer	  +	  NM	   Real	  Signer	  

Evaluator	  
Deaf	   65%	   60%	   97%	  
Hearing	   24%	   23%	   63%	  

	  

Figure	  3:	  Comprehension	  rate	  as	  a	  function	  of	  the	  display	  of	  non-‐manual	  parameters,	  	  
the	  kind	  of	  signer	  and	  the	  evaluator	  profile.	  

In this second situation, the comprehension loss caused by the virtual signer display is about 
33% for the Deaf evaluators and 62% for the hearing evaluators. 
Surprisingly, the comprehension rate is not much influenced in average by the addition of 
non-manual parameters.  
When looking at the Deaf evaluator comprehension rate into more details, we observe the 
following tendencies: 

- If non-manual features mostly consist in the mouthing of long word or sentences, the 
comprehension decreases when they are displayed. 

- If non-manual features mostly consist in the mouthing of monosyllabic words ([A], 
[TWO]), they increase the comprehension rate. 

- If non-manual features mostly consist in distinct sign placements in the signing space, 
the comprehension rate increases when they are displayed. 

We must be very careful when dealing about those results because of the small number of test 
sentences and the small size of the evaluation panel. 
 
The same difficulty in understanding sentences performed by the avatar has been observed 
during evaluation of the sign wiki. On average, the evaluators that were observed during the 
wiki evaluation needed 3 to 5 visualization of the wiki sentence to be able to get its 
approximate meaning. 
When asked about sources of incomprehension, the evaluators mentioned the following 
reasons (they are listed from the most important to the least important according to the 
evaluators): 

- Imprecision of facial expression and mouthing, 
- Realism of the virtual signer, 
- Movement and hand shape imprecision. 

 
We captured the evaluator gaze while the evaluators were performing the sentence 
comprehension task. Even though the gaze tracker often failed to capture usable data, we 
observed the following phenomena: 

- When there are no non-manual features, the evaluator is first staring at the virtual 
signer’s head. Then, the evaluator’s gaze goes down in the direction of the signer’s 
hands. 

0%	  
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80%	  

100%	  
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- When there is a facial expression, the evaluator looks at the signer’s head, except if he 
wants to understand a precise sign that he didn’t understand in the previous viewing. 

These observations were confirmed by the feeling of one Deaf evaluator of the sign wiki 
(without face expression) who wrote as a comment: “I focussed on the virtual signer’s hands 
instead of looking at the whole body because of the lack of facial expression. Moreover, the sign 
were performed in a clumsy way. It is hard to understand!”. 
 

 
      Luna          Anna 

Figure	  4:	  virtual	  signer	  skinning	  

 
Regarding facial expressions, the evaluation revealed several outcomes: 

- Most of the evaluators didn’t notice any differences between the utterances with and 
without facial expression when they were displayed with the avatar Anna. Some of 
them said that there was no problem about non-manual features when they were not 
displayed. Conversely, others said that there was a lack of facial expression when it 
was displayed. 

- At the opposite extreme, the 3 evaluators that saw the avatar Luna with an oversized 
head complained that mouthing was too visible.  

 
Based on the above-mentioned observations, we can formulate the following hypothesis about 
non-manual features: 

- The presence of mouthing helps the evaluator to stare at the virtual signer face. 
- When the mouthing consists in pronouncing complex words (multisyllabic words), the 

mouthing is not synchronized with the gestures. This lack of synchronization is a 
direct consequence of the HamNoSys formalism philosophy that synchronizes manual 
and non-manual features only at the beginning and the end of the signs. The evaluator 
is looking at an element that does not convey any exploitable information. 
Consequently, the evaluator is disturbed and the comprehension rate decreases. 

- When the mouthing only consists in monosyllabic words, it is better synchronized 
with the gestures. The information becomes exploitable. Then, the comprehension is 
better on average. 

It is important to point out that the issue is not the presence of mouthing but the display of 
visual information that effectively convey a meaning. In other words, face expression only 
helps understanding when it is accurate and synchronized with manual features. 

3.1.3 Comprehension of a virtual signer in interaction 

 



FP7-ICT-3-231135  
Deliverable D7.4 
 

 14 

 

One evaluation is dedicated to interaction with a virtual signer. Following the philosophy of a 
Wizard of Oz experiment, the experimenter displays several short sentences in LSF or in 
International Signing. Some of the virtual signer sentences are questions such as “what is your 
name?”, “how old are you?”, “where are you from?”, and some others were answers. An 
interaction is rated as successful if the evaluator correctly answers two of those questions. 
The success rate was 78% for the interaction in LSF and 70% for the interaction in 
International Signing. It is important to mention that the virtual signer can repeat if the 
evaluator does not understand. Moreover some of the evaluators help others to answer. Those 
two reasons explain the good comprehension rate that has been achieved.  
Beyond these encouraging results, it is important to point out several remarks of the 
evaluators: 

- Some of them immediately noticed that the virtual signer speaks English, basing their 
judgement on the mouthing. 

- The questions were directly recognized as being interrogative sentences. It tends to 
prove that the virtual signer can display modal facial expressions. 

- The majority of the criticisms were focussed on the facial expression. 

3.1.4 Synthesis  

 
It is interesting to compare the previous results in order to cross-analyse the feedback of the 
evaluators in the different situations (isolated sign, sentence, interaction) because the issues 
do not have the same impact on comprehension and visual acceptability. 
 
In the case of isolated sign comprehension, the most important thing was the accuracy of 
manual movement. The evaluators wanted to see it at a slower speed and with a slightly 
rotated view in order to better see the depth change involved in the movement. 
 
At the opposite extreme, as soon as the virtual signer is performing full sentences, the most 
important thing seems to be non-manual features. The evaluators prefer a front view because 
they want eye contact with the virtual signer. They also pay a special attention to the prosody 
of the signing and the fluidity of the movements.  

3.2 Automatic sign recognition 
 
The evaluation of the sign look-up prototype has been performed both by signing Deaf 
evaluators and hearing evaluators learning SL. The evaluators have to use the prototype to 
translate isolated signs. Then, Deaf evaluators have to translate Greek Sign Language into 
LSF sentences while using the prototype. A range of 19 signs could be recognized by the 
look-up tool by means of automatic gesture recognition using a Kinect sensor. 
 

3.2.1 Isolated sign recognition 

 
Deaf evaluators correctly guessed 44% of the sign meanings because of their iconicity or their 
similarity with the corresponding LSF signs. 
After each sign search, the prototype classifies the signs of the database according to their 
similarity with the input sign performed by the evaluator. Only the 8 first matches are 
displayed.  
In the following graph, we represent the frequency of each good match rank. We suppose (it 
is a pessimistic hypothesis) that the signs that are not in the top 8 are equitably shared among 
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the ranks from 9 to 19. 
 

 
Figure	  5:	  Frequency	  of	  each	  good	  match	  rank	  

 
On average 24% of the good answers are ranked first in the presented list, 52% of them are in 
the top 4 signs and 75% are in the top 8.  
The average rank of the good answer is 5.7 for Deaf evaluators and 5.8 for hearing evaluators. 
This tool classification is about two times better than a random classification that would lead 
to an average rank of 10.  
The recognition rate highly depends on the sign that has to be recognized. For instance, the 
average rank is 2.4 for the sign [ANGER] and 10.2 for the sign [AIRPORT]. 
 
These variations may be explained by several factors: 

- The tracking algorithm sometimes failed to follow the signer’s hands. 
- Some signs were performed with natural variations. For instance, the video of one sign 

had two repetitions and the evaluator performed it with three repetitions. The sign 
model could not handle those natural variations. 

- The realisation of the sign in context differed from its reference version in the 
database. It was slightly relocated or re-oriented. 

However, the recognition algorithm seemed to be quite robust to those situations. 
 
The above-mentioned results (52% in the top 4) represent the performance of the tool in a real 
use situation. It differs from the recognition rate of the algorithm in ideal conditions (95% in 
the top 4) that was reported in the deliverable 7.2. It is important to underline that the system 
had not been trained with the evaluators and that they were not familiar with the tool. 
Consequently they may have signed in a way that is more difficult to deal with for the 
recognition algorithm. 
 

3.2.2 Reflexion on tool use 

 
Using the look-up tool, the Deaf testers were able to better understand the 3 GSL utterances. 
We quantified the comprehension of the sentence by counting how many meaningful units 
were correctly translated in each utterance. More than half of the utterances could be 
understood by means of the sign language iconicity (or the similarity between GSL and LSF). 
The comprehension rate rose significantly when using the sign look-up-tool. 
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In addition to those quantitative results, we would observe that the prototype use was similar 
to a dictionary. Deaf evaluators understand some sentence elements, mentally segment the 
utterance and search for signs they do not know.  
  
We identified several sources of incomprehension: 

- Some of the signs were not recognized by the look up tool, even after several trials. 
- Sometimes, the evaluator didn’t identify the sign he was looking for among the signs 

that were presented by the look up tool, even when the good one was displayed. This 
issue is mostly related to the virtual signer comprehensibility that was addressed 
previously. 

- The evaluator may think he guessed the meaning of one sign because of its similarity 
with the target sign language even if its meaning is different. 

- The signs could be badly segmented by the evaluator (for instance, he looks for two 
signs at the same time).  

There was one mistake in the database. An English word was translated in Greek and re-
translated in GSL. In parallel, it was translated in French and re-translated in LSF. After 
this complex translation process, the GSL and LSF signs did not have the same meaning. 
This isolated error underlines the necessity not to rely on a written language to design 
solutions dedicated to SL processing. 

 
The tool could be enhanced in several ways: 

- The sign set is relatively small. Moreover, the evaluators could correctly guess 44% of 
the sign meanings. A good solution to extend the tool capabilities would be to remove 
iconic signs and replace them by other “less iconic” signs. 

- To date, information from the hand configuration is not used. It would be interesting 
to include it, because it can easily discriminate signs. It would also be feasible to look 
for the configurations directly in the HamNoSys notations. 

- SL shares several aspects with iconic written languages such as Chinese. Thus, it 
would be interesting to take tools designed for those languages as a source of 
inspiration. The user first identifies the hand configuration that is used as a key, then 
he performs the sign in front of a capture device (webcam, Kinect, or other), he 
chooses the sign among the potential matches, and finally the tool presents all the 
compound signs including the sign that has been selected.  

 

3.3 User friendliness of interfaces for SL processing 
 
In this section, we gather the results of interface evaluations that have been performed during 
the Dicta-Sign project. The issues are new because such SL processing tools have never been 
created before. 
 
Regarding the interface structure, our first hypothesis was that all buttons should contain 
icons. The evaluation revealed that simple English words were easily understood by the Deaf 
evaluators except for more unusual words like “New trial” or “via mouse-over”. Long 
warning messages or WordNet definitions were more problematic for the Deaf evaluators, but 
several hearing evaluators also had some problems to understand them. The micro-tests 
performed by Deaf experts underlined some incoherence in several interface structures (link 
between the shape and the function, widget grouping, element naming), but such incoherence 
could also affect hearing evaluators. 
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In fact, most interesting outcomes are related to the presentation of video of real or virtual 
signers in an interface. Firstly, we give a list of several issues we were confronted by in 
designing our tool interfaces. Then, we present some original solutions to solve those 
problems. 
 
The following issues are all a consequence of intense SL use in the interface: 

- When four videos are simultaneously displayed in a video interface, it results in an 
information overload. Moreover, the screen is not big enough to display the video with 
a comfortable size. 

- As soon as a video is paused, the content of its display becomes uninformative. It is 
necessary to use the location of the video to convey meaningful information by means 
of sign drawings, key frames or illustrations. 

- It is necessary to display an outline of the article content in order to be able to navigate 
easily through it. It is also necessary to distinguish several levels of detail in the 
structure. 

- Unlike text, in which the reading direction typically goes from left to right and from 
top to bottom, there is no predefined reading strategy for a sign language document. 
There is an open question of how to guide the reader through the document (what shall 
he do after watching a video). 

- According to the type of information and the type of signer (real or virtual), the 
display parameters have to be different (see previous section about virtual signer 
comprehension). 

- When several SLs are used, it must be easy to see what language is used in each part 
of the interface. 

- The method of navigating the video must be easy. 
- There must be a visual equivalent of each long text in Sign Language (including 

warning messages and contextual help). 

3.3.1 Evaluation of the outline display 

 
Most of these issues have been addressed in the structure of the sign wiki. Our solution 
consists in presenting the article outline as a tree structure in which [+] and [-] boxes can be 
used to display more or less details. The three icons in the top left hand corner of the video 
can be clicked on to display only the level 1 and 2 titles or the whole article. 
The flags indicate the current sign language that is used in the article. When clicking on one 
flag, the article can be translated in the corresponding sign language. 
In editing mode it is possible to drag signs with the mouse in order to change their order. 
When the user double clicks on an item, a virtual signer (located at the right side of the 
interface) displays all the following items of its “sub-tree”. 
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Figure	  6:	  Interface	  of	  the	  sign	  wiki	  

 
This solution has been evaluated in the online questionnaire on the wiki and in the behaviour 
of a number of evaluators that were observed during this evaluation. 
 
When asked about the document structure:  

-‐ 85% of the evaluators said that it is easy to change the sign order and achieved it. 
-‐ 75% said that the document structure is clearly visible. 
-‐ 85% said that it is easy to navigate through the SL document. 

According to those results, the way of presenting the article structure seems to be appropriate 
for our application. 
 
Nevertheless, we observed that most evaluators didn’t manage to change the level of detail 
using the top left hand corner icons. Those icons may be too close to other icons that allow 
aligning the text at the right or left side or to justifying it. 
 
In our solution, only the gloss is used to indicate the content of the item. This leads to two 
issues. Firstly, it is not possible to distinguish what sign language is used when the word 
spelling is the same in two written languages (For instance: the word “FRANCE” in French 
and English). Secondly, one cannot visualize which variant and placement of the sign is used.  
 
One evaluator regretted that the small icons do not convey any information and suggests 
replacing them by small videos or sign pictures. It would also be possible to indicate the sign 
language of each item by adding a small flag in a corner of the item icon. 

3.3.2 Article viewing 

 
Article viewing is achieved by using the virtual signer. The comprehension problems have 
already been detailed in the first section on virtual signer comprehension.  
 
Article composition and modification 
 
The wiki user could use three strategies to add signs in the article content: 

-‐ Browse for the sign gloss in the database with a text query, 
-‐ Browse for the sign in the database with a gesture input, 
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-‐ Create the sign from scratch. 
 
When using the text query, the evaluators didn’t easily find the sign they were looking for 
because the database was not adapted to accent changes (“e”, “é”, “è”), word inflexions, big 
or small letters (“a”, “A”), or synonyms.  
The 1000 concept list is rather limited for editing free content. It would be interesting to 
provide a list of sign with a similar meaning or a shared lexical attribute. 
 
Gesture input has been analysed in the framework of the sign look-up tool prototype 
evaluation. In term of interface, we observed some issues about user-friendliness when the 
user has to switch between gestural input in front of the Kinect and mouse/keyboard input. As 
a result of such alternation, the user must frequently sit or stand, the Kinect tracker must be 
reinitialized and the way of interacting with the software changes continuously.  
This issue has been addressed in the last version of the sign wiki: The user can dictate all the 
signs one by one (or as a continuous sentence). Then, he can correct the sentence with another 
strategy. 
 
The last strategy is the creation of a sign from scratch by means of an interface. The interface 
of the prototype only allows the composition of static symmetric postures. 
 

 
Figure	  7:	  Sign	  composition	  interface	  

 
The evaluators of the interface have to reproduce one posture showed by the experimenter. 
Even if they do not know the meaning of the HamNoSys symbols related to the hand shapes, 
they all managed to reproduce the hand configuration. They have also selected a good hand 
location. 
One main issue remains about the orientation setting. The evaluators didn’t understand the 
logic of splitting the orientation into two components (finger pointing direction and palm 
orientation). 
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Obviously, explicit icons are preferable to HamNoSys symbols (in the last version of the wiki, 
they have been integrated in the interface). Another way of setting the hand orientation would 
be preferable. For instance, it could be interesting to use a rotating globe as in CAD software.  
 

4. Practical uses of the prototypes 
 
The most promising prototype of the Dicta-Sign project is definitely the sign wiki and all its 
functionality ranging from the composition of new sentences with gesture input to display by 
means of a virtual signer.  
After each evaluation, the participants were asked about the potential use of the prototypes 
and were invited to formulate open suggestions or to rate several proposals. 
 
The following uses were mentioned: 

-‐ Creation of dictionaries or specialized lexicons, 
-‐ Advertising,  
-‐ Information, 
-‐ Pedagogy to teach SL or teach in SL, 
-‐ Anonymization, 
-‐ Collaborative work in sign language. 

 
Among the Deaf evaluators, anonymization was the most cited proposal. At the opposite 
extreme, hearing evaluators mostly considered dictionaries as being the most interesting 
application with a special interest in gesture-based search functionality. 
However, all evaluators agreed on the necessity of having good sign language quality 
regardless of the application. It is particularly important for a pedagogical tool designed to 
teach SL. 
 
According to the previous results, the first realistic application is the creation of SL lexicons. 
Other applications would need further improvements because the comprehension loss caused 
by the avatar is too important (from 33% to 62% according to the evaluator profiles). The 
development of other application will require several enhancements in the field of SL 
modelling, SL synthesis, SL recognition and SL processing interfaces. 
 

5. Enhancement of the prototypes on the basis of the evaluation 
 
During the whole Dicta-Sign project, evaluations have been used in order to guide the 
prototype development.  
 
A first category of feedback led to changes in the virtual signer animation: 

-‐ The evaluation of the first virtual signer led to criticisms about the avatar skinning 
textures, its body shape and its hand shapes. Those criticisms have been addressed in 
the new version of the Françoise virtual signer. 

-‐ The comprehension evaluation led to different comprehension rates for isolated signs 
as a function of signing speed and virtual signer orientation. Consequently, we decided 
to slow down the signing speed of isolated signs in each prototype. 

-‐ Some evaluators asked for different synchronizations between hand shapes and 
position changes. This point has been addressed in adding a new parameter in the 
HamNoSys description of the signs. 
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Remarks on interface user-friendliness led to changes only when it was not too time 
consuming: 

-‐ The look-up interface has been reshaped in order to better distinguish the evaluation 
and the translation modes. 

-‐ Functionality has been added to the look-up tool so that the final user is no longer 
confronted with four virtual signers signing at the same time at full speed. 

-‐ Most English written expressions have been removed and replaced by explicit pictures 
conveying the same information. 

-‐ The initial HamNoSys symbols of the wiki composition interface have been replaced 
by drawings. 

-‐ A new way of interacting with the look-up interface with gesture-based human-
computer interaction was designed in order to address the issue of continuously 
switching from the Kinect to the mouse during software use. 

-‐ The evaluators didn’t understand the philosophy of the sign composition tool. The 
structure of the sign composition interface has been enhanced in order better to split 
manual parameters of signs. 

 
However, various issues related to the interface have not been addressed in the framework of 
the project because solving them would lead to time-consuming developments. We report 
here the priorities mentioned by the evaluators. 

-‐ The addition of contextual help in SL to the prototypes. 
-‐ Make a clear visual distinction between the source and the target sign language in each 

prototype. 
-‐ Design an intuitive sign composition tool that handles dynamic non-symmetric signs 

and facial expressions for the sign wiki. 
-‐ Design a more user-friendly way to set the hand orientation (for instance reusing the 

design of CAD tools). 
-‐ Replace current sign pictures (in the rest position) of the sign wiki by short videos or 

pictures that represent a key posture of the sign. 
-‐ Make a more efficient search function that would be less case sensitive and would be 

able to provide more options such as looking for synonyms. 
-‐ Implement the grammatical structures. 

 
6. Perspectives 

 
The evaluation of the prototypes that have been developed in the framework of the Dicta-Sign 
project open several perspectives. 
 
Regarding virtual signer comprehension, we saw that the display parameters highly influence 
the comprehension of signs and utterances. It would be interesting to determine the best 
parameters in each situation (isolated sign, utterance, interaction) in terms of signing speed 
and point of view. 
Facial expression enhancement was mentioned by 95% of the wiki testers as a priority. 
Nevertheless, we have discovered that a face expression that is not synchronized with manual 
parameters, or not accurate enough, disturbs the utterance comprehension. Then, it would be 
interesting to quantify the impact of each of the non-manual features on the comprehension in 
order to determine what component could lead to a better comprehension. 
Most of the comprehension problems were related to imperfections of the HamNoSys 
language descriptions or of the way of displaying the gesture primitives. It is especially 
necessary to work on the spatial and temporal synchronization of manual and non-manual 
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features. A sign language synthesis of good quality will also require higher-level gesture 
modelling.  
 
Regarding sign search using gesture input, the evaluation revealed several open problems.  
Beyond the issues related to automatic processing, one important problem is linked to the use 
of such a tool to search for signs in context. It is important to organize the database so that the 
user can search for compound signs. Moreover, the sign description must be compatible with 
their variation (re-location, number of repetitions). 
The evaluated version works on a small-sized corpus of less than 20 signs. The database 
should include hundreds of signs to be usable in a context of a specialized lexicon input. To 
achieve this goal, we may have to use other cues such as hand shape. It will be necessary to 
find a solution to gather cues about the sign in order to make a quick and accurate search 
involving gesture and keyboard input. 
Iconic signs were easily recognized by the Deaf evaluators and are susceptible to dramatic 
variation to depict concepts. They may need to be treated in a different way to standard signs. 
The modelling of such signs in a database remains a challenging issue. 
 
The development of the sign wiki was a totally new application that revealed several issues 
regarding interface user-friendliness. 
We have proposed a solution to displaying an article outline and playing it. The evaluation 
showed that the overall solution is well received. However, some enhancements could still be 
made to use the virtual signer icons in a more informative way (for instance, to show the 
meaning, the sign variation and the sign language that is used). 
In terms of sign utterance composition, the sign editor has to be enhanced in order to be more 
user-friendly and to handle non-symmetric dynamic signs with non-manual features. An 
utterance is still represented as a succession of signs even if we know that they are always 
embedded in larger units. The explicit modelling of structures such as enumeration or 
alternatives that has been included in the last version of the wiki should be generalized to all 
high-level structures used in sign language utterances in order to provide better wiki usability. 
 
 
  



FP7-ICT-3-231135  
Deliverable D7.4 
 

 23 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix 
  



FP7-ICT-3-231135  
Deliverable D7.4 
 

 24 

 

Appendix A: Evaluation of users’ comprehension of 
isolated signs performed by the virtual signer Anna 

 

1. Goal of this document 
 
This evaluation has been made within the DictaSign project that aims at creating a system of 
automatic SL generation via a virtual signer. This virtual signer could also be used in a sign 
language wiki.  
The results presented lead to a range of recommendations related to the appearance of the 
virtual signer, the background, the animation speed and coarticulation for optimal 
visualisation comfort.  

2. Description of the protocol 
 
The evaluation room is organized as shown in the following picture 
 

 
	  

Figure	  8:	  Evaluation	  studio	  

 
A signing deaf person, the evaluator, sits in front of a screen, next to another signing deaf 
person, the experimenter. In front of them, on the other side of the table, sits a signing hearing 
person, the technician. The whole evaluation is filmed by one camera, and thanks to a mirror 
we get 2 points of view. The experimenter asks questions to the evaluator. The technician 
selects and displays the videos that are used in the comprehension test, and may ask some 
questions if necessary.  
 
The evaluator performs the following tasks: 

-‐ Answer a questionnaire about themself (results of this questionnaire are available in 
section 3), 

-‐ Recognize terms related to train transportation performed by the virtual signer Anna 
(first version, without face expression), 

-‐ Formulate a final opinion about Anna.  
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2.1 Task 1: Vocabulary recognition 
 
The evaluator has to recognize 10 of the following signs performed by the virtual signer 
Anna: 

-‐ 15 
-‐ 50 
-‐ Accompany 
-‐ Add 
-‐ Cancel 
-‐ “Com” 
-‐ Tomorrow 
-‐ Company 
-‐ Smoke 
-‐ Railway station 
-‐ Strike 
-‐ Forbid 
-‐ There 
-‐ Leave (train) 
-‐ People 
-‐ Wagon 
-‐ Remember 
-‐ TGV 
-‐ “TOR” 
-‐ Travel 

After having viewed a video of the virtual signer, the experimenter asks the evaluator what he 
has understood. If the answer is not acceptable, the video can be shown again a maximum of 
5 times. After 5 views, the video of a real signer is shown to the evaluator, who has to give 
the meaning of what is performed. 
The evaluator is asked to provide a sentence that uses the sign to be recognized or to propose 
a definition of the concept. Employing this method, we are sure that the sign has been 
correctly understood, without the need of a written form. 
For each sign, the evaluator has to say: 

-‐ Did anything disturbing affect comprehension? 
-‐ Why was a mistake made (if its answer was wrong)? 
-‐ What was the difference between the animation performed by the virtual signer and 

the real video (if only the second one was understood). 

2.2 Task 2: Thorough questionnaire about virtual signer Anna 
 
An interview with the evaluator helps to gather their overall impression of the DictaSign 
virtual signer that has been evaluated. The interview is quite informal, but it covers all the 
aspects that are mentioned bellow. 
Manual parameters: 

• Movement accuracy 
• Configuration accuracy 
• Orientation accuracy 
• Placement accuracy 

Non-manual parameters: 
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• Head, shoulder and trunk mobility 
• Gaze accuracy 
• Face expression (mouth, cheeks, eyelids, teeth, tongue) -> emotions + modal and 

qualifying face expression 
• Mouthing 

Animation engine: 
• Movement smoothness (movement modes + coarticulation) 
• Compliance with articulator constraints 
• Self collision 

Signer style: 
• Presented speed (too slow / fast) 
• Signing style (“easy to read” movements) 

Rendering: 
• Skinning quality 
• Realism (is the model human-like) 
• Good looking 
• Good contrast background/clothes/skin 
• Colour selection for the rendering 
• Texturing 
• Quality of lights and shadows 
• Readability of facial expression 
• Readability of hand configurations 
• Size of the display 
• Resolution of the display 
• Section of the signer that has to be rendered (feet? Bottom of the trunk?) 

Options given to the user: 
• Change of virtual signer size 
• Change of signing speed 
• Change of point of view 

Possible virtual signer uses: 
• Human Computer Interfaces 
• Pedagogical use 
• LSF forum 
• Dictionaries 
• Other suggestions 

3. Evaluators’ profiles 
 
The following table shows the six evaluators’ profiles. All of them are born deaf and have 
volunteered for gifts like DVDs or bilingual French-LSF books.  
 

N°	   Age	  
Childhood	  

town	   Gender	   Education	  
Previous	  contact	  
with	  virtual	  signer	  

1	   41	   Nancy/Albi	   F	   LSF	  teacher	   No	  
2	   41	   Toulouse	   F	   Housewife	   Yes	  
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3	   42	   Paris	   F	   Lab	  assistant	   No	  
4	   29	   Angers	   F	   Computer	  graphics	   Yes	  
5	   32	   Aquitaine	   H	   School	  animator	   No	  
6	   33	   Paris	   H	   Translator	   Yes	  
 

4. Isolated sign comprehension 
  

4.1 Reason for misunderstanding 
 
We mention for each sign all problems that led to a misunderstanding of the meaning of the 
sign. Figures in brackets such as “(2)” indicate how many times the problem occurred. Letters 
“I” and “P” stand for the following situations: 

-‐ “I”: The sign cannot be identified, even after several viewings. 
-‐ “P”: The sign can be identified after several viewings. 

Sign: 15 
No problem (100% understood) 
Sign: 50 
No problem (100% understood) 
Sign: Accompany 
No problem (100% understood) 
Sign: Add 

-‐ Orientation issue P(1) 
-‐ Lack of flexibility P(1) 
-‐ Configuration issue P(1) 
-‐ Collision P(1) 
-‐ Too fast P(1) 
-‐ Contact issue P(2) 

In this sign, the configuration looks like an ‘O’ instead of a “duckbill”. This problem 
associated with the collision between the two hands causes the misunderstanding. 

 
A configuration problem arises from the notation. The contact issue is due to an animation 
engine constraint. 
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“COM” spelling 
-‐ Too fast P(1) 
-‐ Lack of preparation of the sign P(1) 
-‐ Lack of hand movement during the sign P(2) 
-‐ Lack of smoothness P(1) 

The ‘C’ configuration has only been used as an initial configuration. A longer pause should 
have been added after the ‘C’.  
Sign: Tomorrow 
No problem (100% understood) 
Sign: Company 
No problem (100% understood) 
Sign: Smoke 

-‐ Inapproriate head movement I(1) 
-‐ Wrong hand placement I(1) 

 
The problem is due to incorrect hand placement. The inapproriate head movement is much 
more prejudicial than for other signs because it replaces a facial expression that should look 
like the action of smoking (action of blowing smoke).  

 
The placement problem might be linked with the notation that does not indicate which finger 
has to touch the mouth at the end of the sign.  
Sign: Railway station 
No problem (100% understood) 
Sign: Strike 
No problem (100% understood) 
Sign: Forbid 

-‐ Orientation issue P(1) 
-‐ Movement issue P(2) 
-‐ Lack of face expression P(1) 

This sign illustrates one of the limits of the HamNoSys formalism that cannot specify 
transient contacts. The movement should be bent slightly. The annotators should have 
indicated the attribute “sharp movement”. 
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Without the face expression, this sign can be confused with the sign “half”. 
Sign: Here 

-‐ Wrong head orientation P(1) 

Some evaluators noticed that it was a pointing gesture but some of them believed that the sign 
was [YOU] because Anna’s gaze was steady looking in front of her while pointing on the 
side. It seems necessary to make a rotation of the torso, the head and the gaze toward the 
designated target, and to add a mouthing.  
Sign: Leave (train) 

-‐ Problem of movement I(1) 
-‐ Problem in depth perception I(1) 
-‐ Wrong configuration I(1) 

 

 
In addition to the feedback of the evaluators, one problem arises from the correspondence 
between the hand configuration, placement and orientation, and the train that is depicted. 
Either the orientation or the movement should be changed to achieve this coherence.  
In terms of facial expression, one evaluator has suggested to add a small blow during the 
whole movement.  
Sign: People 

-‐ Bad configuration P(1) 
-‐ Inapproriate head movement P(1) 
-‐ Too much stiffness in the wrist P(1) 
-‐ Wrong placement P(1) 
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There is an error in the HamNoSys notation. The annotator should have used the 
configuration ‘⊂’. The problem of the over torsion of the wrist is a default of the animation 
engine, but could have been suppressed by placing the sign away from the signer’s body.  
Sign: Wagon 
No problem (100% understood) 
Sign: Remember 

-‐ Wrong placement I(1) 
-‐ Problem of contact I(1) 

 

 
The problem is that the notation does not mention explicitly which part of the hand should be 
in contact with the thumb. 
Sign: TGV 

-‐ Issue relative to the point of view I(3) 

 
The sign [TGV] has to be located on the side in order to be correctly understood. That would 
be possible with HamNoSys, but it would have been necessary to add a simultaneous rotation 
of the head to the right (that was not possible with this version of the animation software). 
“TAR” Spelling 

-‐ Presence of a collision P(2) 

The articulation model does not take into account all the collisions. As a consequence, we 
have a collision of the thumb and the index between ‘T’ and ‘A’. 
Sign: Travel 

-‐ Wrong configuration I(1) 
-‐ Wrong movement I(1) 
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The sign highlights another limit of HamNoSys. Complex secondary movements are hard to 
describe. The annotator has chosen to describe step by step the movement of hand 
aperture/closing and wrist translation. 
It would have perhaps been possible to make a more precise notation, but the notation would 
not have described the aperture/closing hand movement as a secondary movement. 
 

4.2 Quantitative comprehension rates 
 
Hereafter, we provide the quantitative comprehension rates for each sign: 
 

Signs 1 trial 2 trials 3 trials 4 trials Real video 
15 100% 0% 0% 0% 0% 
50 100% 0% 0% 0% 0% 

Accompany 100% 0% 0% 0% 0% 
Add 0% 67% 33% 0% 0% 

Cancel 100% 0% 0% 0% 0% 
COM 33% 0% 67% 0% 0% 

Tomorrow 100% 0% 0% 0% 0% 
Company 100% 0% 0% 0% 0% 
Smoke 0% 33% 33% 0% 33% 
Station 100% 0% 0% 0% 0% 
Strike 100% 0% 0% 0% 0% 

Forbidden 33% 67% 0% 0% 0% 
There 67% 33% 0% 0% 0% 

Leave (train) 0% 33% 0% 0% 67% 
Person 33% 33% 0% 0% 33% 
Wagon 100% 0% 0% 0% 0% 

Remember 67% 0% 0% 0% 0% 
TGV 0% 33% 0% 0% 67% 
TAR 33% 0% 67% 0% 0% 

Travel 0% 0% 0% 0% 100% 
Average 58% 15% 10% 0% 15% 

Cumulative score 58% 73% 83% 83% 98% 
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Figure	  9:	  Comprehemprehension	  rates	  

5. Feedback on virtual signer Anna 
 
In this section, we mention all the feedback of the evaluators about the virtual signer and the 
way it is displayed. Numbers in brackets such as “(3)” indicate how many evaluators 
described the problems. 

5.1 Manual parameters 
The evaluators underlined some issues in movement accuracy (3) and hand shape 
representation (4) that mainly result from errors in the HamNoSys notation (see the discussion 
in the previous section). 
Orientation problems (1) can also result from inconsistency between several parameters. This 
is a direct consequence of the HamNoSys way of describing the parameters separately. We 
wouldn’t have this kind of problem with other languages like Zebedee that explicitly specifies 
the relationship between the body articulators. 
Some (4) evaluators were disturbed because of the self-collisions that are not avoided by the 
animation engine. Another problem concerns body articulation (3), especially related to elbow 
flexion (1) and excessive wrist flexion (1).  
A further problem is also related to the synchronisation between primary and secondary 
movements if the secondary movements are more sophisticated (for instance: travel). Perhaps 
it would be too complicated to describe them properly using HamNoSys. 

5.2 Non-manual parameters 
Some evaluators have been disturbed by the lack of facial expression (4) and a few 
complained about a lack of body movements (2). Those parameters should be integrated at the 
lexical level to avoid various misunderstandings: 

-‐ Need for mouthing and face expression (Smoke, Forbid) 
-‐ Need for body movement (There, TGV) 
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The evaluators did not agree about the head movement and the smile of Anna that makes her 
seems more alive (2) and pleasant (1), but can also be disturbing (1). 

5.3 Rhythm and prosody 
No evaluator complained about the robotic aspect of the movements that are said to be nice to 
look at (1). 
Some evaluators thought that the initial signing speed of the virtual signer was too high and 
were satisfied when the speed was slowed down to 50% (2). 

5.4 Rendering 
The virtual signer is said to looks like an old woman (1), to have a nice face (1), and her 
make-up was appreciated (1). However, there is one problem remaining about the hand whose 
colour is too uniform (1). One solution could consist in strengthening the finger contours. 
The skinning is acceptable despite a defect when the elbows are bent (1). 
Not every evaluator liked the colours. One evaluator is satisfied (1), but others want to change 
the red colour (3) that has the connotation of violence (2). It would perhaps be necessary to 
change the background colour (1) because it is too cold a colour (1). This is perhaps a 
consequence of a lack of light (2). 
Regarding the rendering parameters, evaluators (3) were disturbed by the too low resolution. 
They enjoyed the option of modifying the orientation, the scale and the signing speed. Some 
evaluators (2) wished to change the initial point of view to 5° or 30° in order to better 
understand signs that involve a movement in the depth axis.  
Depending on the evaluators, the best body frame would be from the bottom of the torso (2) 
or at the upper part of the skirt (2). It is a pity that Anna has her head cut when zooming, 
because it is the most important aspect of the virtual signer (1). 

5.5 Virtual signer uses 
The evaluators mentioned several possible applications for virtual signers, during the global 
evaluation at the end of the tasks: 

-‐ Software accessibility with sign language HCI (2), particularly for words designating a 
professional activity (1). 

-‐ Advertising in shops (2). 
-‐ Information in the field of tourism (1), banks (1), libraries (2), museums (1), Family 

Benefits Offices (1), administration (1), local authorities (1). 
-‐ Pedagogical use for adults only (4) because the children must have an adult referent 

(1). However, the hand shapes will have to be checked, before considering a wider 
diffusion (1). 

-‐ Dictionaries (2) provided that signs are checked carefully (1). 
-‐ Sign Language forum (5) because a virtual signer can help to produce anonymous 

videos (1). Depending on the kind of forum, it can be better to keep the real signer 
identity visible (1). 

Beyond the accessibility of advertising, information, pedagogy and being anonymous, an 
evaluator added that information presentation in SL was a response to the need for sign 
language acceptance in society and a good means to increase public awareness of deafness 
(1).  

6. Modification to be done on the virtual signer Anna 
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6.1 HamNoSys language 
The language should be adapted to make the following operations easier: 

-‐ Complex secondary movements (ex: Travel), 
-‐ Transient contacts (ex: Forbid), 
-‐ Dependence between parameters (ex: Leave (Train)), 
-‐ Chest rotation in the sign definition (ex: TGV, Here). 

6.2 Animation engine 
It is necessary to modify the animation engine in order to take into account the following 
phenomena: 

-‐ Auto-collision avoidance (ex: TAR), 
-‐ Better contact restitution (ex: Add), 
-‐ Articulation constraint addition (end stop, elasticity) for elbows and wrists. 

6.3 Non-manual parameters 
Evaluators’ criticisms confirm a lack of face expression. We hope that non-manual 
parameters will be added for the Dicta-Sign full sentence generation tool. The sentence 
comprehension will be tested in a further session. 
The gaze will have to be modified because the virtual signer seems to look downwards 
instead of staring at the observer. 

6.4 Rendering 
It would be necessary to reach a better image resolution. The rendering parameters (zoom and 
rotation in the horizontal plan) are adequate and should be conserved. 
However, it would be necessary to adapt the zoom option, so that the invariant point would be 
the centre of the head instead of the point located at the middle of the chest. 
As the strong constraints on palm orientation and movements do not seem adapted for an 
optimal comprehension, we suggest choosing an initial orientation that would be tilted of at 
least 5° in order to enhance the comprehension of signs like “TGV”. This small rotation 
would allow a better recognition of signs when palm is oriented at around 90° of the frontal 
plane. 

7. Conclusion 
 
The most important quantitative results of this evaluation are the following: 

-‐ The Deaf evaluators comprehension rate of the signs performed by the virtual signer at 
a normal speed in a front view is 58% for a single viewing. 

-‐ After three viewings of the virtual signer, the comprehension rate rises to 83% and 
further viewings do not increase comprehension. 

-‐ The comprehension rate of the same signs performed by a real signer is 98%. 
 
The loss of comprehension seem to be caused by the following issues: 

-‐ Imprecision in the HamNoSys formalism 
-‐ Issues in the animation engine (collision detection) 
-‐ Lack of non-manual parameter display 
-‐ Rendering parameters (point of view and signing speed) 

The evaluators think that they would better understand signs if the signing speed was reduced 
to 50% and if the the virtual signer was slightly turned around its vertical axis (better depth 
perception).  
 
The virtual signer could be used for: 
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-‐ Software accessibility with sign language 
-‐ Information and advertising 
-‐ Pedagogical use (dictionary) 
-‐ Sign Language forum 
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Appendix B: Evaluation of the animation synthesis 
Isolated signs and full sentences  

 
1. Introduction 
This document presents the evaluation of the Dicta-Sign virtual signer. We evaluate the 
following aspects: 

- The SIGML language used to create the animations, 
- The comprehension of isolated signs, 
- The comprehension of full sentences, 
- The impact of non-manual features on the comprehension of virtual signer sequences. 

Our evaluators are both deaf signers that are fluent in sign language and hearing evaluators 
learning sign language (having more than A2 European level in sign language). 

2. Evaluation protocol 
All evaluations are made in an evaluation room organized as follow: 

- The videos are projected on a big white screen. 
- The evaluation is recorded by a camera located on the side so that it can record 

simultaneously the screen and the evaluator (see picture 1). 
- During the sentence comprehension task, the gaze of the evaluator is recorded using 

an eye tracker. 
 

 
Figure	  10:	  Snapshot	  of	  the	  video	  recorded	  by	  the	  side	  camera	  
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Figure	  11:	  Evaluation	  room	  

 
There are 3 people involved in the evaluation 

- The evaluator stands in front of the screen. 
- A technician selects the video. 
- An experimenter who is able to have a fluid conversation with the evaluator is in 

charge of asking the questions to the evaluator about his comprehension and his 
impressions of the virtual signer. 

2.1 Isolated sign recognition  
For the isolated sign recognition task, we present each animation to the evaluator and ask him 
to provide a sentence in sign language that includes the sign or to give the translation of the 
sign in French. The evaluator can watch the virtual signer video five times. After each 
viewing, he has to suggest the meaning of the sign. If five viewings of the virtual signer video 
are not enough, he can watch a video of the same sign performed by a real signer. After each 
sign performance, the evaluator is free to express himself about the virtual signer. 
We used the same signs as in the first comprehension test but we slightly changed the display 
parameters. The animation is played at half default speed and the point of view is about 20° to 
the right side of the virtual signer. 

2.2 Full utterance recognition  
For full utterance recognition, our deaf translators translated some sentences giving railway 
station announcements from French to LSF. Then, the translation recordings were manually 
encoded into SIGML so that both manual and non-manual features can be reproduced. 
WebSourd members (that are currently working on translation and computer-graphics) 
validated the animations. Finally, we rendered the video with a virtual signer called Anna, at 
default speed, in American framing, with a frontal view. For each animation we produced two 
versions: the first one included all non-manual features whereas the second one had no 
shoulder movement, no torso movement, no head mobility, no gaze indication and no facial 
expression. 
 
We produced the translations of the sentences given below. After each sentence, we provide 
the questions that are asked to the evaluators about the sentences. 
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Sentence A: 
Gate 4:  Stand clear of the platform edge please. A train is passing through the station:  

-‐ A1: Where are the people interested in the message? 
-‐ A2: What are they told to do? 
-‐ A3: Why? 
-‐ A4: What does the virtual signer say in the second part of the message? 

Sentence B: 
Owing to a breakdown, the route from and to Gretz Armainvillier station has been 
interrupted.  

-‐ B1: What is the problem? 
-‐ B2: What is the consequence? 
-‐ B3: Which railway station is the message about? 
-‐ B4: What does the last sign means? 

Sentence C:  
Your attention please, due to a breakdown, the ID TGV 11467 to Strasbourg leaving at 
7:56 has been cancelled. 

-‐ C1: Which kind of train is it? 
-‐ C2: What is its number? 
-‐ C3: Where is it going? 
-‐ C4: What happened to the train? 

Sentence D:  
The ID TGV 5515 to Nancy will leave from platform 7. 

-‐ D1: What is the message saying? 
-‐ D2: Where will it take place? 
-‐ D3: Which kind of train is it? 
-‐ D4: What is its number? 

Sentence 5:  
The Corail train 6616 going to Reims and Strasbourg will leave at 4:04.  

-‐ E1: Which kind of train is it? 
-‐ E2: Where is it going? 
-‐ E3: When will it leave? 
-‐ E4: What is its number? 

After the experimenter has asked the four questions, the evaluator can see the video of Anna 
signing the utterance. After each viewing, the evaluator tries to answer the questions. The 
experimenter indicates whether the answers are correct or not. If not, the evaluator can see the 
video at most four times more. Then, the real video is shown and the experimenter repeats the 
same questions to the evaluator. 
 
Some of the videos are presented with non-manual parameters while others are presented with 
all non-manual features (torso, shoulder, head, gaze, face expression and mouthing). 
 
For this full utterance evaluation, the evaluators are split into two groups: 

-‐ First group: Watched utterances A, B and C with non-manuals, and the utterances D 
and E without non-manuals, 

-‐ Second group: Watched utterances A, B and C without non-manuals, and the 
utterances D and E with non-manuals. 

2.3 Questionnaire about video animations 
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We conducted an interview with the evaluators to gather their overall impression of the Dicta-
Sign virtual signer. The interview is semi-structured, but it covers all the aspects that are 
mentioned below. 
 
Manual attributes: 

• Movement accuracy 
• Configuration accuracy 
• Orientation accuracy 
• Placement accuracy 

Non-manual features: 
• Head, shoulders and trunk mobility 
• Gaze accuracy 
• Face expression 
• Mouthing 

Animation engine: 
• Motion smoothness 
• Compliance with articulator constraints 
• Auto-collision issues 

Signer style: 
• Presentation speed (too slow / fast) 
• Signing style (movements “attractive”) 

Rendering: 
• Skinning care 
• Realism (if the model is human like) 
• Nice appearance 
• Good contrast background/clothes/skin 
• Colour selection for rendering 
• Texturing 
• Quality of lights and shadows 
• Readability of facial expressions 
• Readability of hand configurations 
• Size of the display 
• Resolution of the display 
• Framing  

The interview is in two steps: 
-‐ A free interview led by the experimenter so that the whole field can be covered, 
-‐ A quantitative interview based on a five-point Likert scale. 
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3. The evaluators 
Before the beginning of the evaluation, the evaluators are asked for their age and their main 
skills. They are also asked whether they had already experienced seeing a virtual signer.  
 

Hear/Deaf M/F Age Profession/Skills V.Signer 
D F 30 Journalist Yes 
D F 22 Cashier Yes 
D F 29 Nurse Yes 
H F 21 Biology No 
H F 22 Teacher No 
H F 35 Communication Yes 
H M 32 Interpreter Yes 
H F 23 Linguistic Yes 

 
We recruited both hearing and deaf evaluators to evaluate whether the virtual signer can be 
used in a pedagogical way (to learn and teach sign language).  

4. Results of the evaluation 

4.1 Creation of the animations 
All the animations were created using the SIGML editor. We report in these sections every 
issue that we faced during the creation of our five animations. 

4.1.1 Hand configuration 

No problems have been encountered during the handshape modelling. Every time, we could 
use a copy of the handshapes of the 1000 - concept database. 

4.1.2 Hand placement / orientation / movement 

For each sign, it was necessary to replace the sign in signing space in order to respect French 
Sign Language syntax. For that reason, we had to modify the placement, the orientation and 
the movement. As there is no dependency between the parameters, this task tends to be very 
long. 
Two issues were very hard to solve: 

- When changing the hand placement, its distance to the body changed at the same time 
because the semantics of the “near” and “far” HamNoSys symbol depends on the body 
articulator that is used before. 

- The height of the hand placement can be specified accurately but the position on the 
horizontal plan is harder to describe with enough precision.  

4.1.3 Gaze orientation 

It is quite hard to give a precise orientation to the gaze. When using the instruction of looking 
at the bottom, the gaze tilts too much. It would be better to give smaller amplitude to this gaze 
tilt and to be able to increase it step by step. 

4.1.4 Facial expression 

The most important issues were related to facial expressions. Here is a non-exhaustive list of 
the problem that has been faced: 
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- The lips are driven by a phonetic approach. That means that a face expression has to 
be converted into a phonemes in order to be synthetized. For instance, the virtual 
signer has to say “i” in order to smile, but cannot say “o” and smile at the same time 
with his lips. 

- Some phonemes are not easy to distinguish from each other. It is especially hard to 
distinguish the consonants. 

4.1.5 Shoulder / Chest / Head movements 

There was no main problem for static head movements because we could use a combination 
of several instructions (turn left, and then forward...). The main problem related to dynamic 
movement. For instance, to produce a head nod that means “I agree” (that has been done for 
the Wizard of Oz experiment) it is not possible to change the movement amplitude and the 
movement frequency.  

4.1.6 Rhythm 

Some changes should be made about the instructions that specify the animation rhythm. The 
HamNoSys language implicitly assumes that the whole sign is performed at the same speed. It 
is then only possible to indicate that the sign has to be done quicker or slower, but it is hard to 
indicate more complex speed variations.  
We also have a problem to synchronize manual and non-manual parameters. For instance, it 
was hard to make a proper mouthing while performing a sign. One part-solution was to use 
long vocals (/o: /) to modify their temporal length but it often led to bad results.  
Some linguistic studies tend to prove that non-manual features sometime begin before the 
sign starts. It is the case of the shoulder forward movement used for an enumeration (shown 
in the linguistic model of Dicta-Sign). Unfortunately, it is not yet possible to specify that one 
non-manual movement should occur before the sign starts.  

4.2 Isolated sign understanding 
 
We report here the comprehension rates in the following situations: 

- Deaf evaluators with a virtual signer and low speed 
- Deaf evaluators with a real video 
- Hearing evaluators with a virtual signer and low speed   
- Hearing evaluators with a real video 

The percentages indicate how many evaluators properly identified the meaning of the sign at 
the first viewing. 
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Deaf evaluators Hearing evaluators 

 
Avatar low speed Real video Avatar low speed Real video 

Remember 100% 100% 100% 100% 
Add 67% 100% 80% 100% 
Accompany 100% 100% 80% 80% 
Cancel 67% 100% 100% 100% 
Forbidden 100% 100% 60% 80% 
Tomorrow 100% 100% 80% 80% 
There 67% 100% 100% 100% 
Company 100% 100% 60% 60% 
Strike 100% 100% 60% 60% 
Person 100% 100% 80% 100% 
Smoke 100% 100% 100% 100% 
Leave (train) 33% 100% 0% 60% 
15 100% 100% 100% 100% 
Travel 33% 100% 0% 20% 
50 100% 100% 80% 80% 
Train 100% 100% 80% 80% 
TGV 33% 67% 0% 60% 
Wagon 100% 100% 20% 40% 
COM 67% 100% 0% 100% 
TAR 33% 67% 0% 100% 
Average comprehension 80% 97% 59% 80% 

 
Figure	  12:	  Comprehension	  rate	  of	  isolated	  signs	  

 
1 trial 2 trials 3 trials 4 trials 5 trials Real video 

Deaf 80% 93% 95% 95% 95% 97% 
Hearing 59% 61% 65% 65% 66% 80% 
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Figure	  13:	  Comprehension	  rate	  as	  a	  function	  of	  the	  number	  of	  visualization	  and	  of	  the	  evaluator	  profiles	  

 
The comprehension rate is better with a real video than with a virtual signer. For the Deaf 
evaluators, it is in average 80% with the virtual signer and 97% (the 3 remaining per cent 
correspond to signs that would have been recognized in context) with a real signer, whereas 
the hearing evaluators understand 59% with a virtual signer and 80% with a real signer.  
 
It is then possible to quantify the loss of comprehension caused by the use of a virtual signer: 

- For deaf evaluators: ( 97 - 80 ) / 97 = 17 % 
- For hearing evaluators: ( 80 – 59 ) / 80 = 26 % 
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4.3 Full sentence recognition 
 
As for isolated sign recognition, we group the results in the following way: 
 
DA: Comprehension of deaf evaluators with a virtual signer without non-manuals 
DB: Comprehension of deaf evaluators with a virtual signer having non-manuals 
DC: Comprehension of deaf evaluators with a real video 
HA: Comprehension of hearing evaluators with a virtual signer without non-manuals 
HB: Comprehension of hearing evaluators with a virtual signer having non-manuals 
HC: Comprehension of hearing evaluators with a real video 

 
Question HA HB HC DA DB DC 

A1 0% 0% 60% 0% 100% 100% 
A2 50% 0% 100% 100% 50% 100% 
A3 50% 33% 100% 100% 50% 100% 
A4 50% 0% 80% 100% 50% 100% 
B1 0% 0% 20% 100% 50% 100% 
B2 0% 0% 0% 0% 0% 100% 
B3 0% 0% 20% 0% 0% 67% 
B4 0% 0% 20% 0% 50% 100% 
C1 50% 67% 100% 100% 100% 100% 
C2 0% 0% 20% 0% 50% 67% 
C3 50% 0% 80% 100% 100% 100% 
C4 100% 100% 100% 100% 100% 100% 
D1 67% 100% 100% 100% 100% 100% 
D2 0% 0% 40% 100% 50% 100% 
D3 0% 0% 60% 100% 50% 100% 
D4 33% 0% 100% 100% 50% 100% 
E1 33% 100% 100% 100% 50% 100% 
E2 0% 50% 40% 0% 50% 100% 
E3 0% 0% 80% 0% 50% 100% 
E4 0% 0% 40% 100% 100% 100% 

Average 24% 23% 63% 65% 60% 97% 
 

 
Avatar without non-manuals Avatar with non-manuals Real video 

Deaf 65% 60% 97% 
Hearing 24% 23% 63% 
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Figure	  14:	  Full	  utterance	  comprehension	  as	  a	  function	  of	  the	  evaluator	  profile	  and	  the	  non-‐manual	  
parameters	  display.	  

 
The percentage indicates the ratio of the questions that received a correct response when the 
virtual signer video was seen for the first time. 
 
The result shows that the comprehension rate is near the same with and without using non-
manual parameters. This is quite surprising and will be addressed in the next section.  
 
We split the questions into several groups: 

- Questions about time or number, 
- Questions about destination (a city that has a sign), 
- Questions about city whose name is spelled, 
- Questions about platform numbers, 
- Questions about two destinations, 
- Questions about kinds of train, 
- Questions about other events. 

 
  HA HB HC DA DB DC 
Train 50% 89% 100% 100% 83% 100% 
2 cities 0% 50% 40% 0% 50% 100% 
Time and number 0% 0% 45% 50% 63% 92% 
Platform 17% 0% 80% 50% 75% 100% 
City 50% 0% 80% 100% 100% 100% 
Event 36% 19% 66% 86% 50% 100% 
Spelling 0% 0% 20% 0% 0% 67% 

 

4.4 Questionnaire on the virtual signer animations 

4.4.1 Quantitative evaluation 

 
In this part, we decided not to distinguish the results of the questionnaires filled by deaf and 
hearing people as they tended to express the same criticisms. 

0%	   20%	   40%	   60%	   80%	   100%	  

Avatar	  without	  non-‐manuals	  

Avatar	  with	  non-‐manuals	  

Real	  video	  

Hearing	  

Deaf	  
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We use a five-point Likert scale, from 0 to 4 (4 means that everybody is totally satisfied and 0 
means that nobody is satisfied). 
Criteria are classified and reported in the following diagram (Figure 15: Result of the 
questionnaire on the virtual signer animations).  
 
The main criticisms of the evaluators are about mouthing and facial expressions. They will 
have to be enhanced in order to better contribute to virtual signer expressiveness. 
Also, the texturing, the look of the virtual signer and its realism deceived the evaluators. This 
issue will probably be solved with the next virtual signer skinning proposed by LIMSI that 
will replace the current one.  
Another important issue is related to smoothness of movement and handshape accuracy. 
These problems are a direct consequence of the limit of the formalism and the dynamic 
engine that generates the virtual signer movements.   
 

 
 

Figure	  15:	  Result	  of	  the	  questionnaire	  on	  the	  virtual	  signer	  animations	  

 
On another side, the evaluators were satisfied about chest mobility and rendering (shadows, 
point of view, window size and contrast) even if the score was lower for framing and 
resolution. These relatively good results are certainly a consequence of modifications that 
were made on visualization parameters following previous evaluations. 

4.4.2 Qualitative evaluation 

 
At this stage, we separate the feedback of deaf and hearing evaluators. 
 
Deaf evaluators 
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Criticisms about isolated signs were the same as in previous evaluations. Main issues related 
to the problem of contacts, depth perception, hand shape, articulatory constraints and auto 
collisions. 
When seeing full utterances, the robotic aspect of movement and the lack of smoothness of 
transitions between signs disturbed evaluators. Another criticism about the rhythm of the 
animation has been reported. 
In contrast with previous isolated sign recognition evaluation, evaluators pointed out the lack 
of life and of smile.  
 
Only one of the deaf evaluators noticed that some video had non-manuals that helped for 
virtual signer video comprehension. Other evaluators only noticed a change of rhythm. 
  
Hearing evaluators 
 
Hearing evaluators also reported some already known issues related to contact, movement and 
the collisions when looking at isolated signs. 
 
One evaluator noticed that non-manuals were only present in some of the videos. He 
complained about excessive mouthing and an excessive gaze shift when the virtual signer was 
“looking at his hands”. Another evaluator said that videos with non-manuals were more 
understandable but couldn’t explain why. 
 
The rhythm was acceptable even if one evaluator thought that numbers and fingerspelling 
should be slowed down.  

4.5 Result of gaze analysis 
 
Results of gaze analysis were hard to analyse because of the poor quality of gaze tracking. We 
arranged all the technological devices so that all steps of the evaluation can be undertaken in 
the same space.  
The evaluators need to have enough space to sign in front of the screen to answer the 
questions. Consequently, the Facelab device used to track the eye gaze was very distant from 
the signer’s eyes. 
The data we gained were often wrong and sometime contained some gaps in the eye tracking. 
However, we can report some trends observed from good tracking: 

- When there is no facial expression, the evaluator gaze is moving to follow the virtual 
signer movements. 

- When there is a facial expression, the evaluator looks at the signer’s face. 
- When the evaluator knows that he has made a mistake, as with the platform number, 

he stares at the virtual signer’s hand when the information is being given.  
Even where we were not able to establish synchronisation for all videos, because of the lack 
of tracking quality, we can clearly see on the good tracking data that the evaluator gaze 
focusses on the face only when there is some facial expression. 

5. Interpretation of comprehension rates 
 
On average, comprehension is the same with and without adding non manual features. But a 
more accurate analysis shows that the facial expression has a real influence on animation 
comprehension. 
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- For kind of train or event where the non-manual parameters essentially consist in word 
or sentence mouthing, the comprehension rate decreases when non-manual parameters 
are displayed. 

- For time, numbers and platforms where the non-manual information mostly consists in 
mono-syllabic mouthing like [two] [A], the comprehension is better when the non-
manual parameters are present. 

- For multiple destination information, the most important non-manual feature is the 
placement of the various destinations.  The comprehension rate increases dramatically 
when using good placements. 

- Fingerspelling was not understood even when adding some mouthing. The reason may 
be that the speed of the spelling is too high. 

 
The key problems arise when mouthing is not precise: 

- It is very hard to distinguish close phonemes 
- The articulation cannot be easily matched with sign productions 

 
We infer that the presence of mouthing in producing complex words (that have more than one 
syllable) disturbs the evaluator. The evaluator tries to analyse it (consciously or 
unconsciously) but the mouthing conveys no useful information. 

6. Conclusion 
 
We list here the most important results of this evaluation. 
 
Deaf evaluators understood 80% of the isolated signs performed by the virtual signer signing 
at a slow speed turned by 20° around its vertical axis at the first viewing. After several 
viewings, this comprehension rate rose to 95% after five viewings and reached 97% when 
they looked at the real video. 
We can then conclude that the visualization parameters of isolated signs were appropriate for 
Deaf people and that the virtual signer is largely understandable at the sign level.  
 
In the same conditions, Hearing evaluators only understood 59% at the first viewing and 66% 
after 5 viewings. The comprehension rate rose to 80% when they saw the real video. The 
virtual signer should therefore be enhanced in order to be more understandable by Hearing SL 
learners.  
Regarding full sentence comprehension, the comprehension rates of Hearing and Deaf 
evaluators when looking at the virtual signer are respectively 23% and 60% at the first 
viewing and rose to 63% and 97% when looking at a real signer video. 
 
On average, the display of non-manual features seems not to enhance the comprehension of 
the virtual signer. In fact, we observe the following phenomena: 

- When facial parameters are displayed, the evaluator gaze focuses more on the virtual 
signer face. 

- The mouthing facilitates the comprehension for mono-syllabic mouthing 
- Multi-syllabic mouthing is not accurate enough and not synchronized enough with the 

manual movements. It disturbs the comprehension. 
 
According to the evaluators, the priority is to improve: 

- The facial expressions, 
- Avatar realism, 
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- Motion accuracy, 
- Rendering. 
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Appendix C: Evaluation of the Search-By-Example 
prototype 

 
1. Introduction 
The goal of the evaluated prototype is to search for a given example in a 20 sign database. 
This involves 2 main steps: 

-‐ Firstly, the user performs a sign in front of a Kinect sensor. 
-‐ Secondly, the system shows the 8 (maximum) closest matches, using a virtual signer. 

If the sign is among those proposed best matches, the user can see a translation in all 
written and sign languages of the Dicta-Sign project (French, Greek, German, British). 
It is also possible to see the definition of the concept in English. 

A video and a text user manual are provided to the evaluator. 

2. Evaluation protocol 
This evaluation focuses on the following points: 

-‐ HM: User help manuals (video and text), 
-‐ RM: Recognition module (robustness and reliability), 
-‐ ID: Interface design (for deaf and hearing people), 
-‐ SO: Relevance of software options. 

It does not evaluate signing quality of the virtual signer. 
 
According to the available software functionality, we have identified two use cases: 

-‐ A deaf person wants to understand a production in a sign language he does not know. 
He then needs to have the translation into standard signs in his own sign language.  

-‐ A hearing person wants to learn sign language. He does not understand a sign in a 
video and needs to have a written translation. 

Those two use cases involve use of all major software functionality. 
 
One experimenter and one technician lead the evaluation, done by an evaluator: 

-‐ The evaluator is a signing deaf person or a hearing person who is learning sign 
language (according to the protocol version: deaf or hearing person). The minimal 
level of signing of the hearing evaluator is B1 according to the European language 
reference framework. 

-‐ The technician is only there to ensure that all the material and software works 
correctly (the experimenter can then concentrate on the evaluation protocol). 

-‐ The experimenter is able to have a fluid conversation in the evaluator’s language. He 
is in charge of explaining how to use the software, answering questions, and getting 
feedback from the evaluator. 

 
The following material is required: 

-‐ One camera to record the interaction between the evaluator and the interface. 
-‐ One big screen where the software interface is back-projected and can be seen by 

everyone: the technician, the experimenter and the evaluator. 
-‐ One laptop with one mouse. 
-‐ One Kinect sensor. 

 
The following picture is extracted from one of the recorded videos (Figure 1): 
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Figure	  16:	  Snapshot	  of	  the	  recorded	  videos	  

 

 
Figure	  17	  :	  Evaluation	  room	  

2.1 Description of the version for deaf evaluators 
The evaluator is a deaf signer. The steps of the evaluation are: 

-‐ The experimenter welcomes the evaluator, and explains the goal of the evaluation and 
the actions which have to be performed.  

-‐ The evaluator answers in sign language a questionnaire about his background. 
-‐ The experimenter shows the video version of the user manual (that has been 

performed in a highly iconic sign language). This user-manual can be downloaded 
from the Dicta-Sign website. 

-‐ The evaluator’s first task is to find the meaning of three GSL signs (“admit”, “finally” 
and “beginning”). If needed, the experimenter can explain again how to use the 
software or how to perform signs so that they will be recognized. 

-‐ The evaluator’s second task is to translate utterances from GSL to LSF. The software 
can be used  in the translation process. 

-‐ A debriefing between the evaluator and the experimenter is made to highlight what 
has to be improved in the video version of the user manual, and in the software 
interface. 

 



FP7-ICT-3-231135  
Deliverable D7.4 
 

 52 

 

2.2 Description of the version for hearing non-signer evaluators 
The evaluator is a hearing person who is learning SL. The steps of the evaluation are: 

-‐ The experimenter welcomes the evaluator, and explains the goal of the evaluation and 
the actions which have to be performed.  

-‐ The evaluator fills in a written questionnaire about his background. 
-‐ The experimenter shows the text version of the user manual. This user-manual can be 

downloaded from the Dicta-Sign website. 
-‐ The evaluator’s task is to find the meaning of some GSL signs. If needed, the 

experimenter can explain again how to use the software or how to perform signs so 
that they will be recognized. 

-‐ A debriefing between the evaluator and the experimenter is made to highlight what 
has to be improved in the text version of the user manual, and in the software 
interface. 

 

2.3 Explanations of what is evaluated through each step 
For each of the evaluation steps listed above, we detail what should be evaluated (HM: help 
manual, RM: recognition module, ID: interface design, SO: software options). 

2.3.1 Evaluators welcome 

Pieces of information given by the experimenter to the evaluator are: 
-‐ An overall presentation of the Dicta-Sign project. 
-‐ Features of the software (search by example with a video input, translation in other 

sign languages, WordNet definition). 
-‐ The fact that this is a prototype: therefore it may be necessary to try several times 

before finding the matching sign. 
-‐ The fact that the evaluator must not hesitate to ask for explanations about the software. 
-‐ The fact that the evaluator has to feel free to express himself whenever he wants, and 

about whatever he wants, whether it is about problems or enjoyment. 

2.3.2 Questionnaire about the evaluator 

The questionnaire focuses on: 
-‐ Gender and age. 
-‐ Knowledge in GSL, and the last time it was used. 
-‐ Frequency of other SL practice. 
-‐ Level in all SL (following European language reference framework, from A1 to D2). 
-‐ Use of software dedicated to SL learning. 
-‐ Knowledge of the virtual signer concept or not. 
-‐ Use of software based on gesture interaction (Kinect, Wii). 
-‐ There is also a consent form: recordings of the evaluation will be disseminated to 

Dicta-Sign consortium members. 

2.3.3 User manual visualization (ID) 

The evaluator reads or watches the user manual (as with reading back and forth, he can play 
the video several times in order to understand how the software works). If some points are not 
clear in the manual, he can ask questions of the experimenter. 
The aim is to give each participant the same explanation of the prototype, so that the reaction 
to it can be compared. 
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2.3.4 Isolated sign search (HM+ID+RM+SO) 

The evaluator has to find the translation of one sign. A video of the sign, performed by a 
human person, is displayed. This video comes from the learning database of GSL, in order to 
show exactly the sign (with given placement, amplitude and speed the evaluator will have to 
perform). 

-‐ Deaf evaluators will only have to look for three signs: “admit”, “finally” and “begin”. 
If a deaf evaluator has any idea of the meaning of the sign before using the software, 
he is invited to formulate his assumption. 

During the first evaluation step, the evaluator may be unable to perform a sign search if he 
doesn’t understand how to use the software. In this case, the experimenter will make a full 
demo with the sign “admit”. 

-‐ Hearing evaluators will have to find the meaning of various signs that can be 
recognized by the system (because they are in the database). 

Evaluators will be given three attempts to find the meaning of one sign. Then, the sign is 
considered as not being found. 
 
For each sign, what has to be written down by the experimenter is: 

-‐ The number of attempts that were necessary to find the sign. 
-‐ Whether the meaning of the sign was guessed or not. 
-‐ The rank of the answer if the sign has been found, or the fact that the sign was not 

found. 
-‐ When the sign is not found, or the answer given by the evaluator is not good, what 

could be the cause (tracking issue, bad sign performance, sign parameters differing 
from the initial version, user did not watch all the answers and focuses only on the 
first four). 

-‐ Misuse of the interface. 
-‐ The questions raised by the evaluator about how to use the software. 
-‐ The suggestions for potential improvements to the software. 

2.3.5 Translation of sentences in a foreign language (HM+ID+RM+SO) 

The deaf evaluator has to translate the following 3 sentences using, when needed, the SL-to-
SL translation functionality. Red highlighted words in sentences are extracted from the sign 
database, thus can be recognized. Other parts of the sentences are performed in an iconic way, 
allowing the evaluator to directly understand them.  

• In 2009, a huge fire devastated the area around Athens. Next autumn, there were only 
ashes. 

• Last April, I was cycling. I crossed the bridge next to the airport, when I saw an 
accident that just appended. One driver was my aunt and she was very angry.  

• The artist has painted a cow and a chair on which stood a bottle with a bent extremity. 
These sentences were translated into GSL using signs of the database that can be relocated in 
space in order to respect SL syntax (sign order also respects the syntax of GSL). 
The evaluators are asked to watch the video and to give a translation of the video into French 
Sign Language using (if needed) the software. If the evaluator tries several times to look for a 
sign that is not in the database, the experimenter can explain that the sign is iconic and cannot 
be recognized by the software, and can give the meaning of this sign. The maximum time to 
translate one utterance is set at ten minutes. After each translation, the experimenter could 
indicate if some information was wrong or missing. 
During this task, it is important for the experimenter to focus on: 

-‐ What kind of signs were searched / guessed by the evaluator. 
-‐ Number of attempts necessary to find the sign (when it is in the database). 
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-‐ The rank of the answer if the sign has been found. 
-‐ When the good answer is not found, what could be the cause (tracking problems, bad 

sign animation, sign features differ from the standard version, the user does not watch 
all the answers and focuses only on the first four virtual signer animations). 

-‐ Nature of the evaluator’s mistakes when using the interface. 
-‐ Questions asked by the evaluator about use of the software. 
-‐ Suggestions regarding software improvement. 

2.3.6 Debriefing (HM+ID+SO) 

The debriefing is divided into two steps. First, a guided discussion covers all the following 
points to gather spontaneous comments. Then, a 5-point Likert scale query provides a more 
quantitative analysis. The translation of the questions are reported in annexes to this 
document. 

3. The evaluators 
Before beginning the evaluation, evaluators are asked for their age and their main skills. They 
are also asked whether they have already seen a virtual signer, played with the Kinect or used 
any software to learn French sign language. 
 
The following persons have evaluated the Search-by-Example prototype: 
 

Hear/deaf M/F Age Profession/Skills 
Virtual 
signer Wii or Kinect Software SL 

D F 25 Translator Yes No No 
D F 30 Journalist Yes No No 
D F 22 Cashier Yes Yes No 
D F 29 Nurse Yes Yes No 
D F 21 Video Yes No No 
H F 22 Teacher No Yes No 
H F 35 Communication Yes No No 
H M 32 Interpreter Yes Yes No 
H F 23 Linguistic Yes Yes No 
H F 21 Biology No Yes Yes 

	  

Figure	  18	  :	  Evaluator	  panel	  

None of the evaluators was familiar with Greek Sign Language.  

4. Evaluation results 

4.1 Iconic Signs 
The meaning of some iconic signs was easy to find because of their similarity with LSF signs 
or their composition using standard proforms. We list the items along with the percentage of 
deaf and hearing evaluators that successfully guessed their meaning. 
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Deaf evaluators guessed 44% of the sign meanings because of their iconicity or their 
similarity with the corresponding LSF signs. 
 

4.2 Search results 
The following array summarizes the results of all the searches of our evaluators. Each column 
corresponds to one evaluator. The names Da, Db, Dc, Dd and De refer to the deaf evaluators. 
The names Ha, Hb, Hc, Hd and He refer to the hearing evaluators.  
The evaluator could perform a search three times at most. In each cell, we report the rank of 
the correct match corresponding to the query. When the sign is not in the top eight, we write 
the average rank of the other proposals ([9+19]/2=14 as there are 19 signs in the database). 
 

Sign D
a 

D
a 

D
a 

D
b 

D
b 

D
b 

D
c 

D
c 

D
c 

D
d 

D
d 

D
d 

D
e 

D
e 

D
e 

H
a 

H
a 

H
a 

H
b 

H
b 

H
b 

H
c 

H
c 

H
c 

H
d 

H
d 

H
d 

H
e 

H
e 

H
e 

Bicycle	                                                               

Bridge	                                       3                 1
4 5   

Artist	                                 3                 8     1     

Accident	                                 1           6     1
4 

1
4 

1
4 3     

Bent	               1
4 7         7     1

4 4 4             3     3     

Airport	               1
4 

1
4 

1
4       1

4 
1
4 

1
4 3     4     1                 

Bottle	   8           2           2     2     6     1     1           

Anger	               1           1     2     7     1                 

Athens	   2     1     3                 2     5     3     5     1
4 3   

At	  last	   1
4 2   1 2   1     2     7     1     6     1     1

4 
1
4 

1
4 3     

Ant	   1
4 

1
4 1 8           1           1     1     1

4 
1
4 8 2     1     

Admit	   1     1
4 1   1

4 1   1     1     1 1   1     2     2     1     

April	   7     1                       4     3     2     4     8     

Autumn	   1
4 3   8     7     7     5     1

4 
1
4 8 1

4 6   7     1
4 5   1

4 1   

Begin	   2     7     8           1     6     1
4 7   3     2     5     

 

 
Using the previous array, we generate the following diagram that represents the number of 
searches by good match rank.  
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Figure	  19:	  Frequency	  of	  each	  good	  match	  rank	  

 
From the preceding figures, we can compute the following ratio: 

-‐ In 24% of the searches, the correct answer is the first one (first column in the graph) 
-‐ In 52% of the searches, the correct answer is among the four first signs (first to fourth 

column) 
-‐ In 75% of the searches, the correct answer is among the eight first signs (first to eighth 

column) 
The recognition rate is not the same for each sign and for each evaluator: 

-‐ The average ranks of the correct answer are from 2.8 to 8.1 among the evaluators. 
There are no noticeable differences in the prototype performances when it is used by 
deaf or by hearing people. 

-‐ The average ranks of the correct answer are from 2.4 (anger) to 10.2 (airport). 
Misclassification of the signs is a consequence of several phenomena that are 
explained in the next section.  

4.3 Causes of misclassification 
Several reasons for bad sign recognition were identified during the evaluation: 

-‐ Bad tracking often leads to a misclassification.  
-‐ The natural variation of the sign can also be a source of bad sign identification. For 

instance, we mention the sign [APRIL] (variation in orientation), [ATHENS] (not the 
same number of repetitions). 

-‐ For iconic signs, some parameters of the sign such as orientation, placement, size, 
configuration can vary in order to give a better representation of their meaning. This 
was the case for the sign [BENT]. 

4.4 Use of the SL-to-SL translation functionality 
 
Our initial goal was to provide all evaluators with some sentences that contain either standard 
signs contained in the search-by-example prototype or iconic signs that could be immediately 
understood. Unfortunately, some evaluators also looked for signs like [ONLY], [NEXT], 
[LAST], [CHAIR] and [NEXT TO]. Because those signs were not in the database, we decided 
to explain the meaning of those signs to the evaluators. 
In the next subsection, we write in red all signs whose meaning has been found thanks to the 
dictionary and in green all signs that were explained by the experimenter.  
During the experiments, evaluators moved frequently in and out of the Kinect capture range. 
They also often moved out of the range of the camera that recorded their translation of the 
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sentence. When we cannot observe enough the evaluator on the video, we did not translate it 
back to English and do not report it in the present document.  

4.4.1 Results 

Using the prototype, the deaf evaluators produced the following translations. 
 
Sentence 1: In 2009, a huge fire devastated the area around Athens. Next autumn, there 
were only ashes 
 
1st deaf evaluator 
1st attempt: A long time ago, around the capital, there was a huge fire. The day after, it has 
been raining and all got into ashes. 
2nd attempt: In the year 2009, around the capital, there was a huge fire. Next autumn, there 
were only ashes. 
3rd attempt: In 2009, a huge fire devastated the area around Athens. Next autumn, there were 
only ashes 
2nd deaf evaluator 
1st attempt: In 2009, a huge fire devastated the area around Athens. Then, it became cooler 
and because of the rain, there were ashes. 
2nd attempt: In the year 2009, around the capital, there was a huge fire. Next autumn, all had 
turn to ashes. 
3rd deaf evaluator 
1st attempt: In the year 2009, there was a huge fire. The day after, it has been raining and all 
got into ashes. 
2nd attempt: Around Athens, there was a huge fire. Next autumn, all had turn to ashes. 
4th deaf evaluator 
1st attempt: In the year 2009, around the capital, there was a huge fire.  
2nd attempt: In the year 2009, around the capital, there was a huge fire. Then, it has been 
raining and all got into ashes. 
3rd attempt: In 2009, a huge fire devastated Athens. Next autumn, all got into ashes. 
5th deaf evaluator 
1st attempt: In the year 2009, around Athens, there was a devastating fire. Then, in the spring, 
the rain came and all got into ashes. 
2nd attempt: There was a fire. Then, next autumn, the rain came and there were only ashes. 
 
Sentence 2: Last April, I was cycling. I crossed the bridge next to the airport, when I 
saw an accident that just appended. One driver was my ant and she was very angry.  
 
1st deaf evaluator 
1st attempt: Last April, I was cycling. I crossed the bridge next to the airport, when I saw 
an accident that just appended. One driver was my ant and she was very angry.  
2nd deaf evaluator 
1st attempt: Last “?”, I was going out the plane and saw an accident that just happened. One of 
the women was very angry.  
2nd attempt: Last April, I was cycling. I crossed the bridge next to the airport, when I saw 
an accident that just appended. One driver was a woman and she was very angry.  
3rd attempt: Last April, I was cycling. I crossed the bridge next to the airport, when I saw 
an accident that just appended. One driver was my ant and she was very angry.  
3rd deaf evaluator 
1st attempt: I came out of the plane. I took my bike to cycle. I crossed the bridge and saw an 
accident. One of the drivers was very angry. 
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4th deaf evaluator 
1st attempt: I crossed the bridge next to the airport with my bicycle and saw an accident. One 
of the drivers was angry against me and said that I provoked the accident.  
2nd attempt: In April, I crossed the bridge next to the airport with my bicycle and saw an 
accident. One of the drivers was my aunt and was very angry. 
5th deaf evaluator 
1st attempt: Yesterday, I was cycling across the bridge and saw an accident. One of the drivers 
was a woman and was very angry. 
Looked in the dictionary: April (found), Airport (not found), Angry (found) 
Asked to the experimenter: Next to  
2nd attempt: I was cycling across the bridge and saw an accident. One of the drivers was a 
woman and was very angry. 
 
Sentence 3: The artist painted a cow and a chair on which stood a bottle with 
a bent extremity. 
 
1st deaf evaluator 
1st attempt: The artist painted a cow and a chair on which stood a bottle with a bent extremity. 
2nd deaf evaluator 
1st attempt: The artist painted a cow and an object on which stood a bent object 
2st attempt: The artist painted a cow and a chair on which stood a bowl and an object with 
a bent extremity. 
3rd deaf evaluator 
1st attempt: The artist sat on the chair and leaned to look at his painting. 
2st attempt: He painted a cow and a bent bottle. 
4th deaf evaluator 
1st attempt: The scene takes place in a farm. The artist is looking at a cow and a kind of bent 
object. 
2nd attempt: The artist painted a cow and a bent bottle. 
 5th deaf evaluator 
1st attempt: The artist painted a cow and a chair on which stood a pear. 
2nd attempt: The artist painted a cow and a bottle on a chair and folded his painting. 

4.4.2 Qualitative analysis 

Using these results, it is difficult to compute comprehension rates. However, some systematic 
outcomes can be identified. 
The task to perform was very complex because the sentences were presented out of any 
context. Consequently, when a sign was not identified correctly, the evaluators tried to invent 
a coherent meaning that could correspond to the gestural sequence. This phenomenon leads to 
the addition of new information such as “it became cooler”, “I came out of the plane”, “I 
provoked the accident” or “the scene takes place in a farm”. 
Without looking at the dictionary, all the evaluators could understand the following elements: 

-‐ In the past, there was a huge fire. Afterwards, all was ashes. 
-‐ In the past, I was cycling across the bridge and saw an accident. One of the drivers 

was very angry. 
-‐ The artist painted a cow. 

This good translation is a consequence of the similarity between standard signs ([FIRE], 
[BRIDGE], [ACCIDENT], [SEE], [IN THE PAST], [NEXT]), the use of iconic gestural units 
([FIRE], [ANGRY], [CYCLE], [ASH], [AROUND], [DRIVER], [COW]), the intensive use 
of the face expression (while performing the signs [FIRE], [ACCIDENT] and [ANGRY]). 
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The similarity between signs can also lead to mistakes. In our case, the LSF sign [RAIN] is 
very close to the GSL sign [AUTUMN]. 
One has to be very careful about the comparability of lexicons for several sign languages. In 
the third sentence, one problem in the constitution of the lexicon led to two misinterpretations 
of the meaning. The GSL sign [BENT] (meaning a bent pipe or cylindrical object) had been 
translated into LSF [BENT or FOLD] (meaning someone that leans forward). 
In most cases, the evaluators performed the sign with a correct segmentation. However, we 
noticed several mistakes: 

-‐ The compound sign [AUNT] = [WOMAN]+[UNCLE or AUNT] has not been well 
segmented by several signs. Whereas several signers only produced the part of the 
sign [UNCLE or AUNT], others searched the succession of signs [UNCLE or AUNT] 
and [MY]. 

-‐ Another mistake related to the segmentation occurred once when one evaluator 
searched for the signs [BOTTLE] and [BENT] as being one sign. 

Even if the evaluators found the meaning of some signs in the initial sentences, they didn’t 
include all information units in their translations. This lack of information might be due to 
either a memory span limitation or focussing their attention on new information that was not 
decoded previously. The quantitative analysis gives a rise to this kind of issue. 

4.4.3 Quantitative analysis 

In order to quantify the comprehension rate, we have isolated the sentence meaning units and 
show in the following array how each evaluator used the dictionary in order to enhance its 
sentence comprehension.  
It was very hard to isolate the units as some of them can be inferred or only partly identified 
in the evaluator’s translation.  
However, this visualisation of the results makes the memory span effect more visible. In most 
cases, between five and seven elements are in evaluator’s translation whether he understood 
the meaning of the signs or not.  
 

  In 2009 A huge fire Area around Athens Next autumn Only ashes Addition / error 
Evaluator 

1 0,5 1 1 0 0 1 The day  

  1 1 1 0 1 1   

  1 1 1 1 1 1   

                
Evaluator 

2 1 1 1 1 0,5 1 Become cooler + rain 

  1 1 1 0 1 1   

                
Evaluator 

3 1 1 0  0  0  1 The day + rain 

  0 1 1 1 1 1   

                
Evaluator 

4 1 1 1 0 0 0   

  1 1 1 0 0,5 1 Rain 

  1 1 1 1 1 1   

                
Evaluator 

5 1 1 1 1 0 1 in the spring + rain 

  0 1 0 0 1 1   
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  Last April Cycle Bridge Next to the airport I saw An accident My Ant Angry Addition / error 
Evaluator 

1 1 1 1 1 1 1 1 1  

                   
Evaluator 

2 0,5 0 0 1 1 1 0,5 1 Going out of the plane 

  1 1 1 1 1 1 0,5 1  

  1 1 1 1 1 1 1 1  

                   
Evaluator 

3 0 1 0 0 1 1 0 1 Going out of the plane 

                   
Evaluator 

4 0 1 1 1 1 1 0 1 I provoked the accident 

  0,5 1 1 1 1 1 1 1  

                   
Evaluator 

5 0 1 1 0 1 1 0 1  

  0 1 1 0 1 1 0,5 1   

 
 

  The artist painted cow chair bottle bent extremity Addition / error 
Evaluator 

1 1 1 1 1 1 1   

                
Evaluator 

2 1 1 1 0 0 1   

  1 1 1 1 0 1 A bowl 

                
Evaluator 

3 1 0 0 1 0 0 He leaned + look 

  0 1 1 0 1 1   

                
Evaluator 

4 1 0 1 0 0 1 Farm + look 

  1 1 1 0 1 1   

                
Evaluator 

5 1 1 1 1 0 0 Pear 

  1 1 1 1 1 0 Fold his painting 

 

4.5 Evaluation of the interface and the user manual 
 
Several aspects of the interface and the user manual were evaluated using a 5-point Likert 
Scale. For each evaluated item, we gave an average score for the deaf and for the hearing 
evaluators (1 means “I totally agree” and 5 means “I totally disagree”).  
 

4.5.1 Quantitative feedback 

 

	  
Deaf	   Hearing	  

Interface	  font	   1	   1,2	  
Interface	  Kinect	  interaction	   1	   1,6	  
Interface	  understandable	  words	   1	   2	  
Understandable	  virtual	  signer	  animations	   2	   1	  
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Understandable	  user	  manual	   1,3	   1,8	  
User	  manual	  illustrations	   1,85	   1,4	  
Navigation	  between	  software	  answers	   1,7	   1,6	  
Interface	  nice	  contrast	  and	  colours	   1	   2,4	  
Interface	  mouse	  interaction	   1,7	   1,8	  
Interface	  feedback	   2	   2,2	  
Interface	  logical	  structure	   2,3	   2	  
Interface	  guidance	   2,7	   2,4	  
Understandable	  WordNet	  definitions	   3	   2,5	  

 

 
	  

Figure	  20	  :	  Quantitative	  feedback	  about	  the	  interface	  and	  the	  user	  manual	  

4.5.2 Qualitative feedback 

Logical structure: D(2.3) H(2) 
The structure of the interface is quite logical even if two deaf evaluators underlined some 
incoherence when using the interface in translation mode. 
 
Understandable words: D(1) H(2) 
During previous micro tests, deaf evaluators raised the issue of using English labels on the 
buttons and feared that the inscription wouldn’t be understood. This is apparently not the case.  
 
Nice font: D(1) H(1.2) 
Only one hearing evaluator suggested that we might change the font to make it easy to read 
for dyslexic people. 
 
Nice contrast and colours: D(1) H(2.4) 
The contrast is good but the colours are not attractive enough. 
 
Understandable icons 

0	   0,5	   1	   1,5	   2	   2,5	   3	   3,5	  

Interface	  font	  

Interface	  kinect	  interaction	  

Interface	  understandable	  words	  

Understandable	  virtual	  signer	  

Understandable	  user	  manual	  

User	  manual	  illustrations	  

Navigation	  between	  software	  

Interface	  nice	  contrast	  and	  colours	  

Interface	  mouse	  interaction	  

Interface	  feedbacks	  

Interface	  logical	  structure	  

Interface	  guidance	  

Understandable	  WordNet	  de_initions	  

Hearing	  

Deaf	  
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This point was not evaluated because of the lack of icons in the interface. 
 
Enough guidance D(2.7)H(2.4) 
The main problem was to understand how to perform the translation task. The procedure “1) 
Stop the video 2) Select the item in the scroll and 3) Use the translation button” is not clear 
enough.  
 
Enough feedback D(2)H(2.2) 
The problem was the same as “guidance”. 
 
Good interaction with the mouse D(1.7)H(1.8) 
The tracking is lost when using the mouse. 
 
Good interaction with the Kinect D(1)H(1.6) 
Even though the tracker is quite easy to calibrate, there are frequent tracking failures. 
 
Good navigation between the software answers D(1.7)H(1.6) 
The problem reported here is the number written under each answer. This number is the index 
of the sign in the 1000 concept list and should be replaced by the rank of the sign in the whole 
answer. 
 
Understandable WordNet definitions D(3)H(2.5) 
The answer depended on the evaluator skills in English. Another issue is the presentation of 
the text with numerous line breaks that make the definition harder to understand. 
 
Understandable virtual signer animations D(2)H(1) 
There is too much cognitive load because all virtual signer answers were moving at the same 
time. Moreover the animation sizes were too small. 
 
Understandable error messages 
This criterion was not evaluated because there is no error message implemented yet. 
 
The manual is understandable D(1.3)H(1.8) 
The manuals seem to be adequate even if we were to change some details such as the 
silhouette numbering in the French user manual for Kinect interface pictures. 
 
The manual has enough illustration D(1.85)H(1.4) 
One deaf evaluator mentioned that the tutorial should be accompanied by a video of one 
example. 
There seems to be enough information even though one deaf and one hearing evaluator 
reported that there was too much detail without being able to mention what should be 
removed.  
 

4.6 Other issues 
One issue often occurred during our evaluations. Signs where recognized by the prototype and 
guessed results were presented to the evaluator by means of a virtual signer, but the evaluator 
could not recognize the sign among all the proposals. We identify several reasons: 

-‐ All the virtual signer animations are moving at the same time. Thus, the evaluator is 
disturbed by other videos while looking at one. 
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-‐ The speed of the animation is too high. This problem was already pointed out during 
another evaluation of isolated sign recognition. 

-‐ The size of the animation is not big enough to be able to properly discriminate the 
hand configuration that can help a lot in recognizing signs. 

-‐ As the evaluator does not know the sign that he is looking for, he cannot take into 
account its natural variations (For instance: size, place or orientation).  

5. Proposals for adaptations 

5.1 Interface 
The average Likert scale scores have shown that evaluators accept the interface of the 
prototype. However, some improvements could make it more intuitive:  

-‐ Regarding the confusion between translation and acquisition modes, one evaluator 
suggested that the colour of some interface elements could change (for instance, a 
yellow frame when the interface is in translation mode). 

-‐ The problem of continuously switching from the mouse to the Kinect interface led to a 
considerable loss of time. One hearing evaluator proposed the use of vocal recognition 
to enhance the interaction and limit the gesture interaction to the sign search task. 
Another possibility would be to use the Kinect in order to perform a hand click on one 
zone of the Kinect feedback screen. 

-‐ It would be good to replace the 1000 concept ID by the rank of each sign proposed, to 
give the evaluator a clear view. 

-‐ When the evaluator does not know what to do with the interface, a part of the interface 
(for instance, the WordNet zone) could be used in order to display a contextual help in 
written or in sign language. Following the same idea, we could imagine displaying a 
popup explaining in written or sign language the use of one button when the user 
leaves the mouse on it for a long time. 

5.2 Possible improvements to the sign searching process 
 
Let us consider the comparison with use of dictionaries for more visual languages and take for 
instance a Chinese dictionary. When looking for Chinese Hanzi (characters), the user 
performs the following tasks1: 

-‐ The user looks for the radical in a table (the radical is a part of the sign; there are 214 
radicals in simplified Chinese) 

-‐ Then, the signs are categorized according to their stroke number. The user performs 
the Hanzi in his mind or on a piece of paper to count the strokes) 

-‐ A range of characters corresponds to the radical + number of strokes: the user has to 
look for the character that seems to be the same. The appearance of the character 
might vary according to the font used to represent it or the way of writing it. 

-‐ At the end, the Hanzi is presented with all the words it belongs to, and some examples 
of use in context are presented. The user can then select the meaning that corresponds 
to the item he was looking for. 

Returning to the search-by-example prototype, we can draw an interesting parallel to propose 
some possible ways for improvement: 
 
Chinese-English dictionary    Search-by-example tool 

                                                
1	  You	  could	  see	  an	  example	  of	  this	  principle	  online	  at	  the	  address:	  
http://www.mdbg.net/chindict/chindict.php?page=radicals	  
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Look up for the radical    Nothing (1) 
Perform the sign to count the strokes   Perform the sign movement 
Look for the closest match    Look for the closest match 
Look all the compounds that contains the Hanzi Nothing (2) 
Look for the word in context    Nothing (3) 
Look for the translation    Look for the translation 
 
We know that Sign Language and Chinese have different features. However, the observation 
of the tool design for this more visual way of writing can be a source of inspiration to enhance 
our tool. 

1) The first step could be replaced by a pre-selection of the sign by hand configuration. It 
means that the research will be effectuated among all signs with that configuration.  

2) The notion of compound words in Chinese can be compared (even if it is not exactly 
the same phenomenon) to the compound signs in LSF. It would be interesting to have 
a list of all compounds signs that are associated with a given sign. 

3) The search for one sign in context is important if a same gesture can have several 
meanings. In the context of the Dicta-Sign project, the example could be automatically 
generated by picking some sentences involving the sign from the annotated corpora. 

5.3 Sign selection 
The results of the evaluation showed that most iconic signs do not require a dictionary to be 
translated into another sign language. They can even lead to mistakes if they are associated 
with a bad translation. 
When compound signs are made of a juxtaposition of two signs that can be easily segmented 
by the user, it would be better to put the two parts of the sign in the dictionary. A compound 
sign can then be suggested when one of its parts has been searched for. 
Therefore, we recommend limiting the search-by-example tool to the recognition of standard 
non-compound signs. 
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6. Conclusion 
 
The most important quantitative results of this evaluation are the following: 

-‐ Deaf evaluators guessed 44% of the sign meanings because of their iconicity or their 
similarity with the corresponding LSF signs. 

-‐ In 24% of the searches, the correct answer is the first one (first column in the graph). 
-‐ In 52% of the searches, the correct answer is among the four first signs (first to fourth 

column). 
-‐ In 75% of the searches, the correct answer is among the eight first signs (first to eighth 

column). 
-‐ The recognition rate highly depends of the sign and is less influenced by the signer. 

 
Using the look-up tool, comprehension rate rose significantly. However, we identified several 
sources of incomprehension: 

- Lack of virtual signer comprehension by the evaluators. 
- Misunderstanding because of SL iconicity. 
- Signs that are not well segmented by the evaluator. 

 
The following aspects of the interface should be improved:  

-‐ Better indication of the difference between translation and recognition modes. 
-‐ Optimize interface user-friendliness in order not to switch so frequently from the 

Kinect sensor to mouse interaction. 
-‐ Replace the 1000 concept ID by the rank of each proposed sign. 
-‐ Display contextual help. 
-‐ Find a way to use hand shape information when searching. 
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Annexes 

6.1 Questionnaire on the prototype 
 
Give a score to the following statement (1: totally agree -> 5: totally disagree) 
User manual 

-‐ The manual is understandable 
-‐ The manual lacks information 
-‐ The manual has too much information 
-‐ The manual has enough illustrations 

Interface 
-‐ The structure of the interface is logical 
-‐ The words of the interface are understandable 
-‐ The fonts are easy to read 
-‐ The contrast and the colours are acceptable 
-‐ The icons are understandable 
-‐ The interface guidance is sufficient 
-‐ The feedback from the interface is sufficient 
-‐ There is good interaction using the mouse 
-‐ There is good interaction using the Kinect 
-‐ The navigation between answers is good 
-‐ The English definition is understandable 
-‐ The virtual signer videos are understandable 
-‐ The error messages are understandable 

 

6.2 French user manual 
 
But du logiciel 
 
Le logiciel a pour but d’effectuer une recherche de signes de la Langue des Signes Grecque 
(GSL) dans une base de donnée. Une fois le signe effectué devant un capteur Kinect, le 
logiciel présente les signes les plus ressemblants. L’utilisateur peut ensuite sélectionner le 
signe voulu, le traduire dans les autres langues des signes (française : LSF, allemande : DGS 
et britannique : BSL) et connaître sa définition en anglais. 
 
Interface du logiciel 
 
L’interface est divisée en trois parties (cf. figure 1) : 

-‐ La fenêtre de visualisation Kinect permet d’avoir un retour sur l’image capturée par le 
capteur ainsi que sur le suivi des différentes parties du corps. 

-‐ Le feu tricolore indique le moment pour effectuer la captation vidéo du signe à 
rechercher. 

-‐ La fenêtre principale affiche les résultats des recherches effectuées par l’utilisateur. 
 



FP7-ICT-3-231135  
Deliverable D7.4 
 

 67 

 

 
 

Figure 1 : Eléments d’interface du logiciel 
 

Initialisation du suivi 
 
Au lancement du logiciel, la fenêtre de visualisation affiche votre silhouette en couleur. Au de 
milieu de la fenêtre, se trouve l’inscription 1-Looking for pose (figure 2). Placez-vous comme 
l’indique la figure 3 (mains en l’air) et vous verrez apparaître le message 1-Calibrating. 
Lorsque l’inscription 1-Tracking s’affiche enfin, l’initialisation est terminée (figure 4). 
 

 
 

Figure 2            Figure 3    Figure 4 
 
 
 
 
 
 
 
 
 
 
 
Effectuer une recherche 
 



FP7-ICT-3-231135  
Deliverable D7.4 
 

 68 

 

 
 
    Figure 5 : Interface en mode recherche 
 
Pour effectuer une nouvelle recherche, appuyez sur le bouton [New Trial] (si ce bouton 
apparaît en grisé, appuyez au préalable sur le bouton [Reset]. Le feu tricolore apparaît. 
Placez-vous dans la position de repos (figure 4) puis effectuez votre signe dès que le feu est 
vert. Vous disposez de 4s pour effectuer le signe puis revenir à la position de repos jusqu’à ce 
que les signeurs virtuels de la fenêtre principale s’animent. 
 
Visualiser les résultats de la recherche 
 

 
 

Figure 6 : Consultation des résultats d’une recherche 
 
Le champ [Choice Range] indique le nombre de signes pouvant correspondre à votre 
recherche. Le champ [Virtual signer Range] indique quels signes sont réalisés par les quatre 
signeurs virtuels. Dans le cas de la figure 6, il y a 8 résultats, mais seuls les résultats 1 à 4 sont 



FP7-ICT-3-231135  
Deliverable D7.4 
 

 69 

 

affichés. Pour visualiser les résultats suivants ou précédents, il est possible d’utiliser les 
boutons [ <-- ] et [ --> ].  
 
Fonction traduction 
 

 
 

Figure 7 : Choix d’un concept dans la liste déroulante 
 
Une fois que vous avez trouvé le signe recherché, appuyez sur le bouton [Stop], sélectionnez 
le signe dans la liste déroulante comme sur la figure 7 et puis appuyez sur le bouton 
[Translation]. Chaque signeur virtuel effectue alors le signe en GSL, DGS, LSF ou BSL 
(figure 8).  
 

 
 

Figure 8 : Traduction d’un concept dans les différentes langues des signes 
Fonction définition 

 
A tout moment, il vous suffit de passer votre souris au dessus d’une des fenêtres des signeurs 
virtuels pour connaître la définition du concept en anglais. Celle-ci s’affiche dans la zone en 
bas à gauche de la fenêtre principale (cf. figure 8). 
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Appendix D: Test of the first Search-By-Example 

prototype interface 
 
 
The goal of the present test is to give some feedback on the search-by-example interface that 
has been proposed. 

1. Evaluation protocol 
 
The current interface (Picture 21: Initial interface proposal) has been presented to two 
potential deaf users. The first one is skilled in computer graphics, the second one is a trainer.  
We first listed the basic functionalities of the prototype and asked them how they would use 
the interface to perform the following operations: 

- Search for one sign, 
- Watch all the results (not only the four first responses), 
- View the definition of one of the animations in English, 
- Translate one animation from Greek Sign Language to French Sign Language. 

Afterwards, the two evaluators were free to express themselves about the interface and give 
some recommendation about the new interface. 
 

 
Picture	  21:	  Initial	  interface	  proposal	  

 
 
2. Feedback from the evaluators 
 
The two evaluators expressed the following criticisms: 

- Lack of contrast between the window and the buttons, 
- The inscription “new trial” was not understood, 
- Lack of alignment between the buttons, 
- Lack of visual explanation, 
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- Lack of a help button, 
- Lack of the rank of the sign displayed, 
- The buttons “previous proposals” and “next proposals” are at the wrong place, 
- There should be a link between the selection scroll and the display zone (if the 

proposals 1 to 4 are displayed, and the evaluators select the seventh one, the proposals 
should be shifted, to display the proposals 5 to 8), 

- In contrast, if the evaluators click on a display zone, the corresponding item has to be 
selected in the scroll, 

- It would be better if the translation button were disabled while the virtual signers are 
signing, 

- In the WordNet definition, the words should be cut correctly. 
All other remarks are about the virtual signers and were already formulated in a previous 
evaluation.  
 
 
3. Suggestion for a revised interface 
 
Using this feedback and the initial interface proposal, WebSourd members propose an 
alternative more visual interface (Picture 22: Other interface proposed by WebSourd). The 
help material will be a sign language video that we will provide as soon as the program runs 
on our computer (for the moment, we don’t have a Kinect sensor). The French help material 
will be a small document with text and pictures explaining how the software works. 
 

 
Picture	  22:	  Other	  interface	  proposed	  by	  WebSourd	  
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Appendix E: Test about Anna’s rendering 

 
The goal of the present test is to give some feedback on the appearance of the virtual signer 
Anna (first virtual signer used in the Dicta-Sign project). The test took place in Paris in front 
of the French National Movement of Deaf. This group was composed of about twenty elderly 
Deaf signers, who were attending a presentation on the virtual signer technologies and the 
Dicta-Sign project. 
 

 
Figure	  23:	  Experimentation	  room	  

1. Evaluation protocol 
 
After a short introduction about WebSourd’s virtual signers and the Dicta-Sign project, we 
presented a short SL sentence in video created using the Dicta-Sign technologies. The 
sentence was “What is your country?”. It has been chosen because it involves both manual 
signs ([WHAT][COUNTRY] and [YOU]), a torso movement toward the interlocutor, some 
mouthing, and a facial expression to indicate the question mark. 
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Figure	  24:	  Presentation	  of	  the	  short	  sentence	  signed	  by	  Anna	  

After the sentence presentation, a debate on the virtual signer appearance was moderated by 
the Deaf coordinator of WebSourd’s virtual signer department, and a member of the Dicta-
Sign project. The goal was to gather spontaneous feedback, but we did not ask specific 
questions in order not to influence the participants. 
 
2. Feedback from the evaluators 

2.1 Sentence comprehension 
 
Some of the evaluators made a mistake with the meaning of the utterance. There was 
confusion between the sign [COUNTRY] and the sign [EVENT] that has a different 
movement. In fact, the modification of the movement is perhaps a consequence of an error in 
the movement description. 
It is hard to know how many participants fully understand the message because they were all 
in the same room and gave their answers at the same time. 
 

2.2 Feedback on the virtual signer 
  
The feedback on the virtual signer appearance mostly confirmed what we gathered during 
other evaluations. The main point here was to get feedback from elderly people whereas other 
evaluations mostly involved people from 20 to 30 year old. 
 
The participants mentioned the following issues: 

- There is a lack of mouthing that is not visible and accurate enough. 
- The fingers have a bad shape. They should be a bit longer and thin. 
- It is hard to understand the movement properly, and it should be more accurate 
- Anna has not a nice hair cut 
- The virtual signer is too slim (not all the participants agreed) 
- Anna has not enough breast  
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Appendix F: Interaction with Anna, Dicta-Sign 
virtual signer 

 
The goal of this test is to address the problem of comprehension of the Dicta-Sign virtual 
signer in a context of interaction. It took place at the Clin d’Oeil festival 2011 in Reims 
during three days. 

1. Evaluation protocol 
 
The evaluation platform is illustrated by the following picture (Picture 25: The evaluation 
platform). A technician sits in front of a computer where software helps him to select some 
sentence elements. A video projector displays the result of the sentence synthesis on the wall. 
A camera is directed toward the evaluator (this camera has no other utility than making the 
Wizard of Oz more credible). The evaluator sits or stands in front of the wall.  
More than 40 sentence elements have been created and synthetized with the SIGML 
formalism. We paid attention to the realism of the virtual signer non-manual features.  
 

 
Picture	  25:	  The	  evaluation	  platform	  

When a visitor came to the Dicta-Sign booth, he was only told that the virtual signer wanted 
to talk with him. The initial conversation was in international signing. If the signer didn’t 
understand, we displayed the same sentence elements in LSF. The conversation consisted in 
three questions asked by the virtual signer: 

- How are you? 
- What is your name? 
- Where are you from? 
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Naturally, if the evaluator asked some more questions, the virtual signer answered by a 
combination of sentence elements (when they were available ...). 
 
2. Results of the evaluation 
 
The test was declared successful when the evaluator correctly answered the three questions. In 
the following results, the word evaluator stands for a person or a group of people visiting the 
festival (when a group of visitors came together, we didn’t separate them for the test). 
 
This interaction test has been done with 33 Deaf evaluators coming from Belgium, France, 
Germany, England, Switzerland, India, Serbia and the Czech Republic. Between evaluation 
sessions we ensured a short break so that an evaluator will not have observed the previous 
interaction. 
 
The success rates depends on the sign language that was used during the test 

- 78% success in LSF 
- 70% success in international signing 

 
These comprehension rates are much higher than we get in the full sentence comprehension 
test. It was understandable because the evaluators frequently helped each other with 
comprehension. 
The comprehension rate of the international signing is slightly below the LSF comprehension 
rate. It may be a consequence of the lack of accurate facial expressions that is much more 
important in international signing.   
 
Three evaluators spontaneously complained about the lack of facial expressions. Other 
evaluators were surprised that the virtual signer signs in English when seeing the signs 
[COME] and [HELLO] that only differ from their French version on mouthing. This proves 
that mouthing was done with enough care and conveyed interesting pieces of information. 
 
During the evaluation, we discovered a problem of interaction at the end of questions. When 
the virtual signer ends its sentences (whatever the sentence is: question or answer), he goes 
back to a neutral pose (hands joined in front of the body like on Picture 1). Consequently, the 
virtual signer raises eyebrows to ask question and then goes to the rest position before the 
evaluator could answer. 
 
After the test, all the evaluators wanted to know more about the Dicta-Sign project and the 
method of generating sign language animations. This curiosity is also proof of the 
acceptability and pleasure in seeing virtual signer animation. 
 
 
3. Annexes: List of the sentence elements 
The following sentence elements were created for the Wizard of Oz: 

- 2 Years 
- Ah-ah (laugh) 
- Good bye 
- Good 
- So so ... 
- Good festival! 
- Hello 
- How are you? 
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- I don’t understand 
- Sorry 
- I don’t know 
- Slowly 
- A  
- B 
- C 
- ... 
- Y 
- Z 
- Me 
- Me? 
- I am Anna 
- Sure 
- It is private 
- Ah-ah (interest) 
- You 
- You? 
- How old are you? 
- Where are you from? 
- Come! 
- What is your sign? 

All those elements were produced in French and international sign language in cooperation 
with a team of translators and computer graphics experts. 
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Appendix G: Micro test of the second Search-By-
Example prototype interface 

 
1. Introduction 
A previous evaluation led us to formulate some issues in the previous prototype interface 
(Picture 26: First version of the interface). The main problems were: 

-‐ Confusion between the translation and the acquisition modes, 
-‐ Problem of continuously switching from the mouse to the Kinect interface, 
-‐ Lack of contextual help, 
-‐ Problem when looking at the virtual signer animations (which were moving too fast 

and at the same time). 
 

 
Picture	  26:	  First	  version	  of	  the	  interface	  
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2. Evaluation protocol 
The new interface (Picture 27: New version of the interface) has been presented to two deaf 
evaluators. The first is a computer graphics expert; the second is a trainer. Both are signers 
and are working at WebSourd. 
 

 
 

Picture	  27:	  New	  version	  of	  the	  interface	  

 
We first reminded the evaluators about the goal of the prototype and its features (search-by-
example, translation, WordNet definition, four sign languages). Then, we asked them to 
explain how they would use the interface to perform various actions. It is important to 
mention that none of them received a briefing on how to use the interface. The goal is to 
evaluate how intuitive the interface is. 
 
Each evaluator had to perform the following tasks: 

-‐ Look for an LSF sign, 
-‐ Go to the 6th result (the first 4 animations didn’t correspond to the desired sign), 
-‐ Play the animation with a lower speed, 
-‐ Translate a sign in a given SL into another sign language, 
-‐ Look at the WordNet definition. 
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3. Results 
The following array compares the reactions of the two evaluators. In italic, we represent 
pieces of information and instructions given by the experimenter. 
 

Evaluator 1 Evaluator 2 
Look for the LSF sign [HOUSE] 

Press the new sign button, perform the sign, 
wait for the answer 

Press the new sign button, perform the sign, 
wait for the answer 

All the signs are in GSL, what should you do 
Select LSF Press on Play trans button 

 You should select your sign language 
 Select LSF 

The answer is not among the four first answers 
Press on “à” Press on “à” 

The desired sign is the proposal n°6, but all is moving so fast and at the same time 
Pause the videos and slow down the speed Pause the videos and slow down the speed 

Translate the n°6 
Click on the corresponding virtual signer and 

press the button translate 
Use the scroll to switch from LSF to 

another sign language 
Display the definition in English 

Not found Press on the “play trans” button 
What is good in this interface 

It looks simple, all is on the same window 
The organization is clear 

Better than the previous version with this 
grouping of functionalities 

What is bad in this interface 

Nothing, all is clear 

The selection of sign languages is not clear, 
is it the source or the target sign language? 

It would be good to add some flags to 
precise the sign languages. 

 
Words in red colour correspond to a manipulation of the interface that didn’t fit the use 
described in the D7.2 deliverable. 
 
4. Analysis of the results 
The functional organization of this interface is better than the previous one. Main problems 
are on translation and definition options. 

-‐ As for the previous micro-test, we recommend the use of icons 
-‐ It would be good to select one sign in the scrolling list with a click on the 

corresponding virtual signer animation 
-‐ The description “via mouse-over” was not understood and should be replaced by 

something else (a picture for instance) 
-‐ The information should be clear about what language is selected for the source and the 

translation language: an evaluator suggested to use flags or explicit inscriptions as 
“LSFtoDGS”. 
 

5. Conclusion 
Returning to feedback from the previous evaluation, we now present the issues raised and if 
they are solved or not: 
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-‐ “Confusion between the translation and the acquisition modes”: partly solved by 
separating the two functionalities in the interface, 

-‐ “The problem of continuously switching from the mouse to the Kinect interface”: 
solved in the new version (not evaluated in this micro-test) by using a Kinect button, 

-‐ “A lack of contextual help”: not solved yet, 
-‐ “A problem when looking at the virtual signer animation (they were moving too fast 

and at the same time)”: solved by the pause button and the speed cursor. 
Most of the problems seem to be solved in this new version. Some enhancements could be 
included by making the following modifications: 

-‐ Use an icon to explain how to activate the WordNet, 
-‐ Select the sign to translate by clicking on the corresponding virtual signer, 
-‐ Make a visual difference between the source and the target sign language. 
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Appendix H: Impression of Deaf testers of the virtual 

signer proposed by LIMSI 
 
 
1. Goal of the evaluation 
 
The goal of the evaluation is to collect the impressions of Deaf signing testers of the 
appearance of the new DictaSign virtual signer proposed by LIMSI.  
 
 
2. Evaluation protocol 
 
Two pictures of the new virtual signer (front and side views) are presented to the evaluators 
and they are free to express themselves about the positive and negative aspects of the 
skinning. 
 

 
Picture	  28:	  New	  virtual	  signer	  designed	  by	  LIMSI	  

 
3. Results of the micro test 
 
In this section, the addition of x stars (*) after a remark indicate a feedback that comes from x 
evaluators. 

3.1 Positive feedback 
 
Main positive feedback deals with the overall look of the signer which is said to be better than 
Anna’s (the previous signer) and looks more human (**) and more familiar.  
These findings are the consequence of a modern dressing with a good colour choice  
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Looks better than Anna 
The face looks more human ** 
There is more face expression 
Beautiful fine soft hands **** 
Looks modern 
Good colours (skin + clothes) *** 
Good face shape  
Good haircut ** 
 

3.2 Negative feedback 
 
Main criticisms deal with the face. The virtual signer’s facial expression is interpreted in 
various ways, but always has a negative connotation. The other feedback is about body 
proportions. The testers suggested modifying the arm length, which is too long (**), and 
adding some relief on the breast. 
 
Looks tired ** 
Looks surprised 
Looks ill ** 
Looks sad  
Seems to be scared  
Her eyes are too big 
Her face is too dark 
Her belly can be seen ** 
She does not look like a woman *** 
Her arms are too long ** 
 
 
4. Conclusion 
 
As a conclusion, we suggest modifying the following aspects of the virtual signer: 

- Modify the arm length 
- Change the facial expression and add a little smile 
- Change the clothing length in order to hide the belly 
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Appendix I: Reaction of Deaf evaluators to sign wiki 

first modules interfaces 
 

1. Goal of the evaluation 
 
The goal of the evaluation is to give feedback on interfaces of two modules: 

- The first deals with animation visualisation 
- The second deals with the composition of new signs 

 
2. Evaluation protocol 
 
The first interface (Picture 29: visualisation interface) is presented to the evaluator. We show 
them how to visualize the animation. They are free to give their opinion about the virtual 
signer animation and the way of navigating between them. 
 

 
Picture	  29:	  visualisation	  interface	  

 
The second interface (Picture 30: sign composition interface) is presented to the evaluator. 
This interface only allows evaluators to create “symmetric” posture signs, i.e. non-dynamic 
postures that are the same for both hands. We first show them how to create one sign without 
explaining how the interface works: even if they asked questions we didn’t answer and said 
that they will have to try. Then, they are asked to create another symmetric posture involved 
in French Sign Language. At the end of the evaluation, each evaluator is asked to express his 
recommendation to enhance the interface. 
 
Even if the evaluator is unable to perform the sign creation task, no information is given about 
the way it works. The goal is to see whether it is intuitive enough. 
 
Three evaluators participated to this micro-test: 

- One computer graphic specialist (Evaluator A) 
- One trainer in sign language (Evaluator B) 
- One French to LSF translator (Evaluator C) 
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None of them know how to use HamNoSys. All are deaf signers. 

 
Picture	  30:	  sign	  composition	  interface	  

 
3. Evaluator feedback 

3.1 Evaluator A 

3.1.1 Visualization interface 

 
The mouthing is much too visible and disturbs message comprehension. There is a problem of 
hand orientation. The signing space should be larger to achieve a better sign language 
understanding. 

3.1.2 Sign composition interface 

 
The icons are not understandable. There should be drawings instead of HamNoSys symbols. 
In term of locations, it would be better to have at least three levels of hand depth (distance 
from the body) and three levels of hand distance from each other. The hand height can be 
tuned properly. There is no need to add a finer granularity. 
When asked to create a new sign, the evaluator was not able to adjust the orientation and the 
configuration. 
 

3.2 Evaluator B 

3.2.1 Visualization interface 

 
The message was not correctly understood. The evaluator indicates that there is too much 
mouthing. The way of navigating in the video is suitable. The signing style of the virtual 
signer Luna seems to be more fluent than Anna’s. 
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3.2.2 Sign composition interface 

 
The composition interface is quite clear. When asked to create a new body posture, the 
evaluator was able to create it without knowing anything about HamNoSys. However, he 
spent a lot of time looking for the best orientation. 

3.3 Evaluator C 

3.3.1 Visualization interface 

 
Three problems have been mentioned; the first one is related to the mouthing, which is much 
too visible. There are also some problems with hand orientation. Other problems are related to 
transitions between signs.  
It would be useful to add an option in order to increase the size of the signing space. It would 
be useful to be able to stop the animation. 

3.3.2 Sign composition interface 

 
The evaluator was able to create a new sign without knowing HamNoSys. She made the 
following observations: 

- There is confusion about the configurations. It is hard for a user to select separately 
the thumb, the active finger and the finger flexion. It would be better to directly select 
the full hand shape that would be visualized as a hand shape picture. 

- There is confusion about the orientation. There are too many symbols with a fuzzy 
meaning (the evaluator found the proper combination between the symbols after a lot 
of attempts). 

- The virtual signer performs the new posture only when the selected symbol was not 
selected previously. It would be better to perform the posture even if there is no 
change. 

- After performing the posture, the virtual signer returns to the rest position. It should be 
better to stay in the posture that is described. 

- To achieve a better understanding, it would be better to split the icons in three zones 
related to the configuration, the orientation and the location. 

 
4. Conclusion 
 
According to the evaluator feedback, several changes should be made in the interface design 
of the two modules that were evaluated. 
 
In the visualization interface, functionality should be added to make it possible to interrupt the 
animation. It would also be good to be able to make the signing space larger. 
This is the first time that evaluators havementioned mention a restricted signing space. It is 
also the first time that the virtual signer Luna was used in Dicta-Sign evaluations. The 
evaluators probably compared the signing space size with the head size. 
In previous evaluations, some evaluators reported problems with mouthing. The mouthing 
intensity seems to be more problematic here because of the head size. 
Naturally, the text on the left of the interface will have to be adapted and/or replaced by a 
more visual cues such as avatar icons. 
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The sign editing interface should be modified in the following ways: 

- Drawings or photos that are easily understandable by someone that does not know 
HamNoSys should replace the HamNoSys symbols. 

- The user should be able directly to select a full hand shape instead of selecting its 
components. 

- The icons should be grouped in three categories (hand shape / orientation / location) 
- Regarding location, users should be able to select a precise location on, or away from 

the body 
- The virtual signer should show only the current posture that is described without 

returning to the rest position 
Naturally, other functionality will have to be added in order to be able to perform non-
symmetrical signs and signs involving multiple postures (at least two). 
 
  



FP7-ICT-3-231135  
Deliverable D7.4 
 

 87 

 

 
Appendix J: Impression of Deaf testers of the virtual 

signer proposed by LIMSI 
 
1. Goal of the evaluation 
 
The goal of the evaluation is to collect the impressions of Deaf signing testers about the 
appearance of the 2nd version of the DictaSign virtual signer proposed by LIMSI.  
 
 
2. Evaluation protocol 
 
One picture including four different views of the virtual signer is presented to the evaluators 
and they are free to express themselves about the positive and negative aspects. 
 

 
Picture	  31:	  Second	  version	  of	  the	  virtual	  signer	  designed	  by	  LIMSI	  

Five evaluators were asked to express themselves, three are deaf, two are hearing. One is a 
computer graphics expert, one is a researcher working with virtual signers, one is a virtual 
character designer, one is a trainer in LSF and one is a translator. 
 
 
3. Results of the micro test 
 
In this section, the addition of x stars (*) after a remark indicates feedback that comes from x 
evaluators. 
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3.1 Positive feedback 
 
The main positive feedback deals with the overall look of the signer which is said to be better 
than the previous version of the virtual signer, and a bit about the face that is generally better 
accepted than the previous one. 
 
Quality of the skin * 
Eyebrows well marked * 
Realistic eyes * 
Cute * 
Well done in general *** 
 

3.2 Negative feedback 
The main criticisms deal with the face. The virtual signer face is said to be better than the 
previous one, but there still are some minor problems. 
 
Look of “Rebel teenager” * 
Lack of smile ** 
Looks sad * 
Disproportionate mass of hair on top * 
Bad hair *** (which causes discomfort) 
Arms too long * 
Shoulder-neck not enough rounded * 
Shoulders narrower than hips but it must be the opposite * 
Not enough visible forehead * 
Lack of makeup * 
Chin not enough advanced * 
Nostril too sinks into the face * 
Nose pointed up too much * 
 

3.3 Other interesting feedback 
One evaluator, the translator, whose work can be viewed in videos by a large number of 
people on the Web, said that the virtual signer is “modern, but not catch-all as a TV presenter 
who is “attractive”. This is fine for internal use, but not in public broadcasting, because the 
appearance is apparently not “sellable”. 
 
4. Conclusion 
 
As a conclusion, we suggest to modify the following aspects of the virtual signer: 

- Modify the arm length (which has been asked for the previous version) 
- Add a little smile and some contrast to the face 
- Change the hair 

 
 

 


