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研究成果の概要（和文）：当研究はアナログマップと位置情報サービス技術を融合する技術を開発した、伝統な
アナログマップでリアルタイム現在地表示、目的地サーチ、みち案内などう機能を使用することが可能になる。
ビジュアルポジションニングと仮想現実（AR）案内技術を開発した、システムは地下街や地下鉄駅などGNSS信号
がない室内空間でも使える。アナログマップを使用する室内外ナビゲーションスマホアプリを開発成功、技術の
実用性を検証した。この技術は観光イラストマップや避難看板マップなどアナログマップの活用を可能になる。
来日観光、地域創生の貢献を期待する。

研究成果の概要（英文）：The research succeeded in developing algorithms and mobile applications to 
combine analogue disaster maps with Location-based Services (LBS), which enables functions including
 positioning, searching and navigation on conventional analogue maps. This technology makes it more 
convenient for foreigners who does not understand Japanese for   traveling and evacuation by local 
thematic analogue maps.
Beside outdoor positioning by GNSS, the research also explored solutions for indoor positioning, 
where GNSS cannot be used. The research succeeded in developing algorithms and applications which 
enable AR-enhanced indoor positioning. The research explored visual-based infra-free positioning 
technology, which achieved advantages of high positioning accuracy, low cost and user-friendly AR 
visualization. It is very useful in underground shopping streets and subway stations.

研究分野： Location-based Services

キーワード： Indoor positioning　AR navigation　Tourism　Disaster evacuation
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研究成果の学術的意義や社会的意義
当研究を利用して、観光イラストマップ、避難看板マップなど伝統なアナログマップのモビールスマートデバイ
スでの活用が可能になる。特に日本語を使用しにくい外国観光者にとして、当研究のマップでの観光案内と避難
案内が使用しやすい。当研究結果は室内外両方もつあえるから応用範囲が広い。将来地域創生、来日観光、緊急
避難にの応用と貢献を期待する。

※科研費による研究は、研究者の自覚と責任において実施するものです。そのため、研究の実施や研究成果の公表等に
ついては、国の要請等に基づくものではなく、その研究成果に関する見解や責任は、研究者個人に帰属します。
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１．研究開始当初の背景
Japan is a tourism country and where natural disasters like earthquakes happens. There are
many analogue maps for traveling and disaster evacuation, such as illustrated maps and
You Are Here maps for shelters. However, such analogue maps are not fully used because
they are not continent for taking away and many people find it difficult for finding
self-position and destinations on analogue maps.
Also, Japan has many underground spaces like underground shopping streets and subway
stations, where conventional mobile positioning system relying on GNSS does not work well.

２．研究の目的
The purpose of the research is to find solutions to combine analogue maps and
Location-based Services (LBS), to make it more continent, especially for foreign travelers,
to use analogue maps for traveling and self-evacuation. The research also aims to extend
out-door positioning to indoor positioning to make wider applications of the achievements
of the research.

３．研究の方法
The research proposed a polyline-based geocoding algorithm which enables cognitive
accuracy on mathematical distorted illustrated maps. Based on the algorithm, smartphone
applications were developed using local illustrated maps. The applications enables
positioning, searching, navigation, geo-noting on illustrated maps, and enables the function
of Map Collaging - maps overlaying and smart switching among multiple maps. Figure 1 is
a framework of map collaging.

Figure 1. Framework of Map Collaging

To enabling indoor LBS, the research developed visual-based indoor positioning algorithms,
which use cameras on smartphones for local positioning. It enables accurate multi-floor
positioning and navigation on floor maps. Augment Reality (AR) visualization function is also



developed, which makes the navigation more direct and user friendly.

４．研究成果
The research proposed polyline-based geocoding algorithm, which achieves high position
accuracy on irregularly distorted analogue maps. Figure 2 shows the positioning errors of
polyline-based goecoding algorithm are much less than conventional point-based
geocoding algorighm.

Figure 2. Positioning errors

Based on the algorithms, smart-phone applications of map collaging are developed, and
are used in local events like walking tours of local history sites. Figure 3 shows an example
of an application of map collaging. It contains local illustrated maps and aerial photographs
of different years. Users can make a “time-travel” by switching maps of different years.

Figure 3. An example of Map Collaging App



To solve the problems of positioning in in-door environment where GNSS signals are
blocked, the research developed developed visual-based positioning algorithms and
Augmented Reality (AR) enhanced navigation applications. Figure 4 shows an example of of
an indoor AR positioning application in a shopping mall. It use AR arrows and AR signboards
to navigate users which is more direct than conventional map-based navigation.

Figure 4. An example of AR indoor navigation
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