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1 QUESTIONNAIRE PRE-SELECTION - NEUTRAL PRODUCT

1. Please name the product? (Chen et al. [1])
2. How neutral does this product taste? a) very neutral b) neutral c)

somewhat neutral d) not neutral e) not neutral at all
3. Is it possible to identify this product? a) clearly identified b) able

to identify c) tendency of identification d) not able to identify e)
not able to identify

4. How familiar is this product to you? (Chrea et al., 2003 [3]) a)
not familiar at all b) not much familiar c) somewhat familiar d)
familiar e) very familiar

5. How intense is this product to you? (Chifala and Polzella [2]) a)
very weak b) weak c) medium d) stronger e) very strong

2 QUESTIONNAIRE PRE-SELECTION - ODOR EVALUATION

Same as in Sect. 1 but with verbs for “smell” instead of”taste”.

3 QUESTIONNAIRE — PHASE 1 — PICTURE EVALUATION

1. Please name the product: (Chen et al. [1])
2. Do you like this product? a) not at all b) not much c) neutral d)

like it e) like it a lot
3. How pleasant is this product? (Chrea et al. [3]) a) not pleasant at

all b) not much pleasant c) somewhat pleasant d) pleasant e) very
pleasant

4. How familiar is this product to you? (Chrea et al. [3]) a) not fa-
miliar at all b) not much familiar c) somewhat familiar d) familiar
e) very familiar

5. How intense do you think this product would taste? (Chifala and
Polzella [2]) a) very weak b) weak c) medium d) stronger e) very
strong

4 QUESTIONNAIRE — PHASE 2 — ODOR EVALUATION

Same questions as in Sect. 3.

5 QUESTIONNAIRE — PHASE 3 — VR SITUATION

1. Please name the product: (Chen et al. [1])
2. How pleasant is this product? (Chrea et al. [3]) a) not pleasant at

all b) not much pleasant c) somewhat pleasant d) pleasant e) very
pleasant

3. How intense is this product to you? (Chifala and Polzella [2]) a)
very weak b) weak c) medium d) stronger e) very strong

4. Where would you sort the taste of this product? (Chifala and
Polzella [2]), c.f. Fig. 5. [out of scope for this article]

• Florian Weidner (florian.weidner@tu-ilmenau.de, Gerd Boettcher
(gerd.boettcher@tu-ilmenau.de), Jana E. Maier
(jana.maier@tu-ilmenau.de), and Wolfgang Broll
(wolfgang.broll@tu-ilmenau.de are) with the Virtual Worlds and Digital
Games Group, Technische Universität Ilmenau, Germany.

Manuscript received xx xxx. 201x; accepted xx xxx. 201x. Date of Publication
xx xxx. 201x; date of current version xx xxx. 201x. For information on
obtaining reprints of this article, please send e-mail to: reprints@ieee.org.
Digital Object Identifier: xx.xxxx/TVCG.201x.xxxxxxx

(a) Do you think it tends to be more Sweet or Sour? You
can enter a decimal number into the text field. The range
reaches from -2.5 to 2.5.

(b) Do you think it tends to be more Intense or Mild? You
can enter a decimal number into the text field. The range
reaches from -2.5 to 2.5.

5. Does what you see and what you smell differ? Yes/No

6 HIGHER-QUALITY TABLES AND FIGURES

Influence N What I see and what I smell...
...is the same ...is not the same

Congruent trials 120 53 (44.2%) 67 (55.8%)
Incongruent trials 360 74 (21%) 286 ( 79.0%)

Table 1: Number of times, people thought they experienced matched or
unmatched stimuli grouped by bi-modal visual olfactory congruent or
tri-modal incongruent condition

Bi-modal congruent Tri-modal incongruent
M SD M SD

Pleasantness 3,16 0,82 3,23 0,77
Intensity 2,71 0,97 2,80 0,91

Table 2: Intensity and pleasantness for bi-modal visual-olfactory con-
gruence and tri-modal incongruence in the VR experiment.

(a) Chemical flavours

(b) Natural flavours

Fig. 1: Examples for chemical scents (a) and natural scents (b)



Fig. 2: The virtual reality (left) and the real scenario (right)

Fig. 3: Participant using the Smell-O-Spoon during the VR trial (phase
3)

Fig. 4: The four food products that acted as visual main stimuli.

Fig. 5: The questionnaire for phase 3 is shown on a virtual screen which
aligns with a real projection screen. Participants answered verbally to
speed up the process and the experimenter recorded their answers.
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