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AT Goggles: Retrieving Visual Memories by Words
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In this paper, we present the AT Goggles, which can instantly describe objects and scenes in the real world and
retrieve visual memories about them using keywords input by the users. This is a stand-alone wearable system
working on a tiny mobile computer. The system can quickly learn unknown objects and scenes by teaching and
learn to label and retrieve them on site, without loss of recognition ability for previously learnt ones. As the core
algorithm of the system, we propose and implement a new method of multi labeling and retrieval of unconstrained
real-world images. This system is expected to be a memory aid system for the elderly.
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Head Mount Display
displays labels of objects and

scene with the image.

Camera
captures images, which the

1
wearer is seeing now/ §

Portable Computer
recognizes the images quickly that the camera

is capturing, and shows the results on HMD.
Moreover, it accumulates the images and
labels, and enables the wearer to search those
images by labels.

O 1: Overview of Al goggles system.
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0 1: Experimental results

[ [ MR [ MP [ MAP [ MAP-RP |
MBRM [Feng 04] 0.25 [ 0.24 ][ 0.30 0.35
SML [Carneiro 07] 0.29 | 0.23 0.31 0.49
DCMRM [Liu 07] 0.28 | 0.23 - -
JEC [Makadia 08] 0.32 | 0.27 [[ 0.33 0.52

CCAsim [Nakayama 08] || 0.32 | 0.25 || 0.32 0.58
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O 2: Annotation examples.
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0 3: Annotation examples with goggles.

Query

frog

flower
begonia

guitar

O 4: Retrieval examples with goggles.

O00ooooo0ooooooooooooooopPCcOO
gooooooooooooooooooooooooooo
gooooooooobo0owboboooooooooooboooon
goooobooooooooooooooobooooooobn
00000 100000000 0100000000 CCADO
Oo0300000000o0ooooooooobooooD4000
dooooooooobooodg 1weboboobooooao
gooooooooboooooboboobobbooooooo
goboooooobooooobooooboooooboon

7. OO0

goooobooooooboobooobooooooooooDo
gooooooooooooooooooobobobooboooon
goooooooboooooooooooooboooooooon
goooooooobooobooooooooooboooooooo
gooooooooboooobooooooooobooooooo
goooooooooobooooooooooooooooo
gooooooboooooooboooooooobooboooooon
goboooooooooooobooooooooobobooooo
gooooooooooooocoooooobobooooooo
gboooocooobobooboboooooobooobooobooon
goooooooooooboooooooooooooooo
gobooooooooboooooobooboo

gooo

[Bach 05] Bach, F. R. and Jordan, M. I.: A probabilistic interpreta-
tion of canonical correlation analysis, Technical Report 688, De-
partment of Statistics, University of California, Berkeley (2005)

[Carneiro 07] Carneiro, G., Chan, A. B., Moreno, P. J., and Vas-
concelos, N.: Supervised learning of semantic classes for image
annotation and retrieval, IEEE Trans. PAMI, Vol. 29, No. 3, pp.
394-410 (2007)

[Duygulu 02] Duygulu, P., Barnard, K., and Freitas, D. F. N.: Ob-
ject recognition as machine translation: Learning a lexicon for a
fixed image vocabulary, in Proc. IEEE ECCV (2002)

[Feng 04] Feng, S., Manmatha, R., and Lavrenko, V.: Multiple
bernoulli relevance models for image and video annotation, in
Proc. IEEE CVPR, Vol. 2, pp. 1002-1009 (2004)

[Liu 07] Liu, J., Wang, B., Li, M., Li, Z., Ma, W. Y., Lu, H., and
Ma, S.: Dual cross-media relevance model for image annotation,
in Proc. ACM Multimedia, pp. 605-614 (2007)

[Makadia 08] Makadia, A., Pavlovic, V., and Kumar, S.: A new
baseline for image annotation, in Proc. ECCV, pp. 316-329 (2008)

[Nakayama 08] Nakayama, H., Harada, T., Kuniyoshi, Y., and
Otsu, N.: High-performance image annotation and retrieval for
weakly labeled images using latent space learning, in Proc. PCM,
pp. 601-610 (2008)

[Nakayama 09] Nakayama, H., Harada, T., and Kuniyoshi, Y.: Al
Goggles: Real-time Description and Retrieval in the Real World
with Online Learning, in Proc. CRV (2009)

[Otsu 88] Otsu, N. and Kurita, T.: A new scheme for practical, flex-
ible and intelligent vision systems, in Proc. IAPR Workshop on
Computer Vision (1988)

[Torralba 03] Torralba, A., P.Murphy, K., Freeman, W. T., and Ru-
bin, M. A.: Context-based vision system for place and object
recognition, in Proc. IEEE ICCV (2003)

(00 92 00DO0,0000,0000,0000000000000000
000O0000,000000000, Vol. 33, No. 11, pp. 1373-1383
(1992)

[0 08 ODODD,0000,00000000D00D0000D0D0DOOOD
0000000, 040000000000000000000 (2008)



