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A Study of an Intelligent Car-navigation system
with Recognition of Hand Signal and Road Scene
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We propose a car navigation system considering the passenger’s knowledge of route guidance. Our ap-

proach is to recognize a hand signal of the passenger and a road scene by a CV (computer vision) technique.
First, an inside camera on dashboard takes a video of the passenger. The hand signal is recognized by a CV
technique, and a fingertip coordinate is calculated. The fingertip coordinate is transferred to the directed

coordinate in the road scene taken by the outside camera on a front grille. The directed coordinate is utilized

to calculate the directed region including a target object. A distance is calculated from the object, and the

route is recalculated as a navigation system. In this paper, we experiment the fingertip coordinate recognition

and the directed region calculation. Depth value from an inside camera to the passenger is used with Kinect.

A road scene CG video is used for an ideal experiment. We ask seven examinees to indicate sign boards after

camera calibration in advance. The successful ratio of the total is 47% because the view point of the user is

not considered. The issue lists for practical system are concluded for future works.
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* Hand signal recognition s
« Scene recognition
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A: Inside camera on dashboard

B: Outside camera on front grille

Fig.1. An application to route guidance by recog-
nition of hand signal
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l 2. Hand signal recognition l

|3. Directed region estimationl

| 4. Target object estimation |

LS. Target object estimation |
Y

| 6. Map matching |
Y

| 7. Route recalculation |

Fig.2. Processing flow of proposed system

(a) Pointing a building
Fig.3. Examples of hand signals

(b) Directing to turning right
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Extraction of skin color region

Inputimage

Scin color image

Extraction of moving region
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Moving region image
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Fig.4. Extraction with color image
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Inside camera

Recognition area

Fig.6. Limit of recognition area with depth value
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(a) Input image

(b) Result image

(¢) Example of extraction error

Fig.5. Extraction result with color video by the former method
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Fig.7. Example of the nearest point (green) and
contour (red)

Fig.8. Camera calibration
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(b) Scene image

(c) Direction region (orenge board)

Fig.10. Experimental Result for orange sign board

(a) Hand signal

(b) Scene image

(c) Direction region (blue board)

Fig.11. Experimental Result for blue sign board

Table 1. Evaluation of proposed method

Signboard color | Orenge | Blue | Total

Examinee 7 7 14
Success 5 3 8
Success rate | 71 | 43 | 53
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