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プロファイル算出7),各種指標算出の順で計算を行う． 

 
図-7 センサーデータの計算フロー 

(2) 各種指標の計算方法 

a) 路面プロファイル 

バネ上で観測された加速度からバネ上変位量を算出す

るとともに，車両をバネとダンパーからなる 1 質点系の

バネモデルでモデル化しバネ下変位量を求め，バネ下変

位量を路面プロファイルとみなして各種指標を算出した．

バネ上変位量の算出は以下のとおり． 
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Zu(i)  Zu(i1) dVz(i)
f

 (4)

ただし， 

Az(i)：観測された上下方向加速度 [m/s2] 

f：加速度のサンプリング周波数 [Hz] 

dAz(i)：上下方向の動加速度成分 [m/s2] 

Vz(i)：上下方向移動速度 [m/s] 

dVz(i)：上下方向移動速度の動的成分 [m/s] 

Zu(i)：バネ上変位量 [m] 

 

図-8 1 質点系バネモデル 

バネ下変位量の算出は以下のとおり． 

0)())()((2)( 2  ususs ZZLZLZhLZ    (5) 

f 2                        (6) 

 

ただし， 

Zs(L)：ばね上変位量 [m] 

Zu(L)：ばね下変位量（路面プロファイル）[m] 

h：減衰比 

ω：角振動数（共振周波数）[rad/s] 

 
b) 国際ラフネス指数 

国際ラフネス指数（IRI）は、(5)の算出結果を(7)に入

力して算出する． 

 

IRI  1

n
Zs(L) Zu(L)  (7)

ただし， 

IRI：IRI [mm/m] 

Zs(L)：路面プロファイル [m] 

Zu(L)：ばね上変位量 [m] 

n：区間内のデータ数 

 

なお，IRI については，図-9 のように，路面性状に対

する国際ラフネス指数の関係が整理されている． 

 
図-9 路面性状に対する国際ラフネス指数の関係 

c) 平たん性指標 
平たん性指標（σ）の算出式については下記のとおり． 
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The present road management is doing road patrol by a road maintenance management vehicle by the 
pace of the once per 2 days and is putting check with eyes of the road surface property into effect. For the 
target road to become long distance, a point with big effort and an overlook of a damage point is a 
problem.

A step in a road surface loaded a smart phone terminal on the dashboard of a vehicle, and collected and 
accumulated sensor data automatically by running a road it was efficient and to put check of the road 
surface property into effect effectively by this research, and calculated the international rough Ness 
indices, flatness indicators and frequency spectras, etc. from its price, and cracked, and a rut could be dug 
and but practicality of simple check service of the road surface property which measures the part which 
has formed was considered.

Every as a result, running there is looseness which is slightly in the international rough Ness index and 
the value of the flatness index, that there is practicality of service because difference in rank in a road 
surface and a crack can be detected for the most part.

Be a possibility that a minuter road surface property check can be performed by doing the feature 
extraction because the price of the frequency spectrum is 35Hz-60Hz band at the time of a run in a crack 
road surface, and there is a feature by which the big amplitude of vibration is measured relatively.

Since a rut could be dug and putting it in the part, dispersion of the price of the gyro sensor could 
confirm the tendency which becomes big relatively, but I got the knowledge to which consideration will 
be necessary about setting of a threshold from now on to assume a rut could be dug up and that it was 
possible to detect a part.
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