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第 1章 开始

1.1 概述

1.1.1 什么是IoTDB-Quality

轁轰轡轣轨轥 轉软轔轄轂 輨轉轮轴轥轲轮轥轴 软车 轔轨轩轮轧轳 轄轡轴轡轢轡轳轥輩是一个时序数据的数据管理系统，可以为

用户提供数据收集、存储和分析等特定的服务。

对基于时序数据的应用而言，数据质量至关重要。IoTDB-Quality基于轉软轔轄轂用户自

定义函数輨轕轄轆輩，实现了一系列关于数据质量的函数，包括数据画像、数据质量评估与

修复等，有效满足了工业领域对数据质量的需求。

1.1.2 快速开始

輱輮 下载包含全部依赖的轪轡轲包和注册脚本；

輲輮 将轪轡轲包复制到轉软轔轄轂程序目录的 轥轸轴轜轵轤车目录下；

輳輮 运行 轳轢轩轮轜轳轴轡轲轴輭轳轥轲轶轥轲輮轢轡轴（在轗轩轮轤软轷轳下）或 轳轢轩轮轜轳轴轡轲轴輭轳轥轲轶轥轲輮轳轨（在轌轩轮轵轸或轍轡轣轏轓下）

以启动轉软轔轄轂服务器；

輴輮 将注册脚本复制到轉软轔轄轂的程序目录下（与 轳轢轩轮目录同级的根目录下），修改脚本

中的参数（如果需要）并运行注册脚本以注册轕轄轆。

1.1.3 联系我们

轅轭轡轩转輺 轩软轴轤轢輭轱轵轡转轩轴轹轀轰轲软轴软轮轭轡轩转輮轣软轭

1.2 系统对标

1.2.1 InfluxDB v2.0

轉轮輝轵轸轄轂是一个流行的时序数据库。轉轮輝轵轸轑轌是它的查询语言，其部分通用函数与

数据画像相关。这些函数与轉软轔轄轂輭轑轵轡转轩轴轹数据画像函数的对比如下（Native指该函数已

经作为轉软轔轄轂的轎轡轴轩轶轥函数实现，Built-in UDF指该函数已经作为轉软轔轄轂的内建轕轄轆函数

实现）：

https://github.com/apache/iotdb
https://www.influxdata.com/products/influxdb/


輱輮輳 常见问题

IoTDB-Quality的数据画像函数 InfluxQL的通用函数
Native 轃轏轕轎轔輨輩

Distinct 轄轉轓轔轉轎轃轔輨輩

Integral 轉轎轔轅轇轒轁轌輨輩

Native 轍轅轁轎輨輩

Median 轍轅轄轉轁轎輨輩

Mode 轍轏轄轅輨輩

Spread 轓轐轒轅轁轄輨輩

Stddev 轓轔轄轄轅轖輨輩

Native 轓轕轍輨輩

Built-in UDF 轂轏轔轔轏轍輨輩

Native 轆轉轒轓轔輨輩

Native 轌轁轓轔輨輩

Native 轍轁轘輨輩

Native 轍轉轎輨輩

Percentile 轐轅轒轃轅轎轔轉轌轅輨輩

Sample 轓轁轍轐轌轅輨輩

Built-in UDF 轔轏轐輨輩

Histogram 轈轉轓轔轏轇轒轁轍輨輩

Mad
Skew 轓轋轅轗輨輩

TimeWeightedAVG 轔轉轍轅轗轅轉轇轈轔轅轄轁轖轇輨輩

SelfCorrelation
CrossCorrelation

轉轮輝轵轸轄轂可使用轋轡轰轡轣轩轴软轲提供的轕轄轆功能实现自定义异常检测。由于轋轡轰轡轣轩轴软轲可以

使用轰轹轴轨软轮脚本，因此缺乏可用于异常检测的原生函数。

1.3 常见问题

1.3.1 函数名是否大小写敏感

函数名是大小写不敏感的，用户可以根据自己的使用习惯，选择大写、小写或是大

小写混合。

輲

https://www.influxdata.com/products/influxdb/


第 2章 数据画像

2.1 Distinct

2.1.1 函数简介

本函数可以返回输入序列中出现的所有不同的元素。

函数名： 轄轉轓轔轉轎轃轔

输入序列：仅支持单个输入序列，类型可以是任意的

输出序列：输出单个序列，类型与输入相同。

提示：

输出序列的时间戳是无意义的。输出顺序是任意的。

缺失值和空值将被忽略，但 轎轡轎不会被忽略。

2.1.2 使用示例

输入序列：� �
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫
轼 轔轩轭轥轼 轲软软轴 輮 轴轥轳轴 輮轤輲輮轳輲轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫
轼輲輰輲輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輰輱輫輰輸輺輰輰轼 轈轥转转软 轼
轼輲輰輲輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輰輲輫輰輸輺輰輰轼 轨轥转转软 轼
轼輲輰輲輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輰輳輫輰輸輺輰輰轼 轈轥转转软 轼
轼輲輰輲輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輰輴輫輰輸輺輰輰轼 轗软轲转轤轼
轼輲輰輲輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輰輵輫輰輸輺輰輰轼 轗软轲转轤轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫� �

用于查询的轓轑轌语句：� �
轳轥转轥轣轴 轤轩轳轴轩轮轣轴 輨轳輲輩 车轲软轭 轲软软轴 輮 轴轥轳轴 輮轤輲� �
输出序列：� �

輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−輫
轼 轔轩轭轥轼 轤轩轳轴轩轮轣轴 輨轲软软轴 輮 轴轥轳轴 輮轤輲輮轳輲輩 轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−輫
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輰輱輫輰輸輺輰輰轼 轈轥转转软 轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輰輲輫輰輸輺輰輰轼 轨轥转转软 轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輰輳輫輰輸輺輰輰轼 轗软轲转轤轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−輫� �



輲輮輲 轈轩轳轴软轧轲轡轭

2.2 Histogram

2.2.1 函数简介

本函数用于计算单列数值型数据的分布直方图。

函数名： 轈轉轓轔轏轇轒轁轍

输入序列：仅支持单个输入序列，类型为 轉轎轔輳輲 輯 轉轎轔輶輴 輯 轆轌轏轁轔 輯 轄轏轕轂轌轅。

参数：

轳轴轡轲轴：表示所求数据范围的下限，默认值为輭轄软轵轢转轥輮轍轁轘轟轖轁轌轕轅。

轥轮轤：表示所求数据范围的上限，默认值为轄软轵轢转轥輮轍轁轘轟轖轁轌轕轅， 轳轴轡轲轴的值必须

小于或等于 轥轮轤。

轣软轵轮轴 輺 表示直方图分桶的数量，默认值为輱，其值必须为正整数。

输出序列：直方图分桶的值，其中第轩个桶（从輱开始计数）表示的数据范围下界为

start+ (i− 1) · end−start
count ，数据范围上界为 start+ i · end−start

count 。

提示：

如果某个数据点的数值小于 轳轴轡轲轴，它会被放入第輱个桶；如果某个数据点的数值大

于 轥轮轤，它会被放入最后輱个桶。

数据中的空值、缺失值和 轎轡轎将会被忽略。

2.2.2 使用示例

输入序列：� �
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫
轼 轔轩轭轥轼 轲软软轴 輮 轴轥轳轴 輮轤輱輮轳輱轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輰輮輰輰輰輫輰輸輺輰輰轼 輱輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輱輮輰輰輰輫輰輸輺輰輰轼 輲輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輲輮輰輰輰輫輰輸輺輰輰轼 輳輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輳輮輰輰輰輫輰輸輺輰輰轼 輴輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輴輮輰輰輰輫輰輸輺輰輰轼 輵輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輵輮輰輰輰輫輰輸輺輰輰轼 輶輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輶輮輰輰輰輫輰輸輺輰輰轼 輷輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輷輮輰輰輰輫輰輸輺輰輰轼 輸輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輸輮輰輰輰輫輰輸輺輰輰轼 輹輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輹輮輰輰輰輫輰輸輺輰輰轼 輱輰輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輱輰輮輰輰輰輫輰輸輺輰輰轼 輱輱輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輱輱輮輰輰輰輫輰輸輺輰輰轼 輱輲輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輱輲輮輰輰輰輫輰輸輺輰輰轼 輱輳輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輱輳輮輰輰輰輫輰輸輺輰輰轼 輱輴輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輱輴輮輰輰輰輫輰輸輺輰輰轼 輱輵輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輱輵輮輰輰輰輫輰輸輺輰輰轼 輱輶輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輱輶輮輰輰輰輫輰輸輺輰輰轼 輱輷輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輱輷輮輰輰輰輫輰輸輺輰輰轼 輱輸輮輰轼

輴



輲輮輳 轉轮轴轥轧轲轡转

轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輱輸輮輰輰輰輫輰輸輺輰輰轼 輱輹輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輱輹輮輰輰輰輫輰輸輺輰輰轼 輲輰輮輰轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫� �

用于查询的轓轑轌语句：� �
轳轥转轥轣轴 轨轩轳轴软轧轲轡轭輨轳輱輬 輢轳轴轡轲轴輢輽輢輱輢 輬輢轥轮轤輢輽輢輲輰輢 輬輢轣软轵轮轴輢輽輢輱輰輢輩 车轲软轭 轲软软轴 輮 轴轥轳轴 輮轤輱� �
输出序列：� �

輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫
轼 轔轩轭轥轼 轨轩轳轴软轧轲轡轭輨轲软软轴 輮 轴轥轳轴 輮轤輱輮轳輱輬 輢轳轴轡轲轴輢輽輢輱輢輬 輢轥轮轤輢輽輢輲輰輢輬 輢轣软轵轮轴輢輽輢輱輰輢輩 轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輰輰輫輰輸輺輰輰轼 輲轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輰輱輫輰輸輺輰輰轼 輲轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輰輲輫輰輸輺輰輰轼 輲轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輰輳輫輰輸輺輰輰轼 輲轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輰輴輫輰輸輺輰輰轼 輲轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輰輵輫輰輸輺輰輰轼 輲轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輰輶輫輰輸輺輰輰轼 輲轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輰輷輫輰輸輺輰輰轼 輲轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輰輸輫輰輸輺輰輰轼 輲轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輰輹輫輰輸輺輰輰轼 輲轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫� �
2.2.2.1 Zeppelin示例

链接輺 輼轨轴轴轰輺輯輯輱輰輱輮輶輮輱輵輮輲輱輳輺輱輸輱輸輱輯輣輯轮软轴轥轢软软轫輯輲轇轃輱轈轅輹輷轒輾

2.3 Integral

2.3.1 函数简介

本函数用于计算时间序列的数值积分，即以时间为横坐标、数值为纵坐标绘制的折

线图中折线以下的面积。

函数名： 轉轎轔轅轇轒轁轌

输入序列：仅支持单个输入序列，类型为 轉轎轔輳輲 輯 轉轎轔輶輴 輯 轆轌轏轁轔 輯 轄轏轕轂轌轅。

参数：

轵轮轩轴：积分求解所用的时间轴单位，取值为輢輱轓輢輬 輢輱轳輢輬 輢輱轭輢輬 輢輱轈輢輬 輢輱轤輢（区分大小

写），分别表示以毫秒、秒、分钟、小时、天为单位计算积分。

缺省情况下取輢輱轳輢，以秒为单位。

输出序列： 输出单个序列，类型为轄轏轕轂轌轅，序列仅包含一个时间戳为輰、值为积

分结果的数据点。

提示：

輵
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积分值等于折线图中每相邻两个数据点和时间轴形成的直角梯形的面积之和，不

同时间单位下相当于横轴进行不同倍数放缩，得到的积分值可直接按放缩倍数转

换。

数据中 轎轡轎将会被忽略。折线将以临近两个有值数据点为准。

2.3.2 使用示例

2.3.2.1 参数缺省

缺省情况下积分以輱轳为时间单位。

输入序列：� �
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫
轼 轔轩轭轥轼 轲软软轴 輮 轴轥轳轴 輮轤輱輮轳輱轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輱輮輰輰輰輫輰輸輺輰輰轼 輱轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輲輮輰輰輰輫輰輸輺輰輰轼 輲轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輳輮輰輰輰輫輰輸輺輰輰轼 輵轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輴輮輰輰輰輫輰輸輺輰輰轼 輶轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輵輮輰輰輰輫輰輸輺輰輰轼 輷轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輸輮輰輰輰輫輰輸輺輰輰轼 輸轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輹輮輰輰輰輫輰輸輺輰輰轼 轎轡轎轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輱輰輮輰輰輰輫輰輸輺輰輰轼 輱輰轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫� �

用于查询的轓轑轌语句：� �
轳轥转轥轣轴 轩轮轴轥轧轲轡转 輨轳輱輩 车轲软轭 轲软软轴 輮 轴轥轳轴 輮轤輱 轷轨轥轲轥 轴轩轭轥 輼輽 輲輰輲輰−輰輱−輰輱 輰輰輺輰輰輺輱輰� �
输出序列：� �

輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−輫
轼 轔轩轭轥轼 轩轮轴轥轧轲轡转 輨轲软软轴 輮 轴轥轳轴 輮轤輱輮轳輱輩 轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−輫
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輰輰輫輰輸輺輰輰轼 輵輷輮輵轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−輫� �

其计算公式为：

1

2
[(1 + 2)× 1+ (2+ 5)× 1+ (5+ 6)× 1+ (6+ 7)× 1+ (7+ 8)× 3+ (8+ 10)× 2] = 57.5

2.3.2.2 指定时间单位

指定以分钟为时间单位。

输入序列同上，用于查询的轓轑轌语句如下：� �
轳轥转轥轣轴 轩轮轴轥轧轲轡转 輨轳輱 輬 輢轵轮轩轴輢輽輢輱轭輢輩 车轲软轭 轲软软轴 輮 轴轥轳轴 輮轤輱 轷轨轥轲轥 轴轩轭轥 輼輽 輲輰輲輰−輰輱−輰輱 輰輰輺輰輰輺輱輰� �

輶
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输出序列：� �
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−輫
轼 轔轩轭轥轼 轩轮轴轥轧轲轡转 輨轲软软轴 輮 轴轥轳轴 輮轤輱輮轳輱輩 轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−輫
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輰輰輫輰輸輺輰輰轼 輰輮輹輵輸轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−輫� �

其计算公式为：

1

2× 60
[(1+2)×1+(2+3)×1+(5+6)×1+(6+7)×1+(7+8)×3+(8+10)×2] = 0.958

2.4 Mad

2.4.1 函数简介

本函数用于计算单列数值型数据的精确或近似绝对中位差，绝对中位差为所有数值

与其中位数绝对偏移量的中位数。

如有数据集 {1, 3, 3, 5, 5, 6, 7, 8, 9}，其中位数为輵，所有数值与中位数的偏移量的绝

对值为 {0, 0, 1, 2, 2, 2, 3, 4, 4}，其中位数为輲，故而原数据集的绝对中位差为輲。

函数名：轍轁轄

输入序列：仅支持单个输入序列，类型为 轉轎轔輳輲 輯 轉轎轔輶輴 輯 轆轌轏轁轔 輯 轄轏轕轂轌轅。

参数：

轥轲轲软轲：近似绝对中位差的基于数值的误差百分比，取值范围为轛輰輬輱輩，默认值为輰。

如当 轥轲轲软轲 輽輰輮輰輱时，记精确绝对中位差为轡，近似绝对中位差为轢，不等式 0.99a ≤
b ≤ 1.01a成立。当 轥轲轲软轲 輽輰时，计算结果为精确绝对中位差。

输出序列： 输出单个序列，类型为轄轏轕轂轌轅，序列仅包含一个时间戳为輰、值为绝

对中位差的数据点。

提示：数据中的空值、缺失值和 轎轡轎将会被忽略。

2.4.2 使用示例

2.4.2.1 精确查询

当 轥轲轲软轲参数缺省或为輰时，本函数计算精确绝对中位差。

输入序列：� �
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−輫
轼 轔轩轭轥轼 轲软软轴 輮 轴轥轳轴 輮 轳輰轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−輫
轼輲輰輲輱−輰輳−輱輷轔輱輰輺輳輲輺輱輷輮輰輵輴輫輰輸輺輰輰轼 輰輮輵輳輱輹輹輲輹轼
轼輲輰輲輱−輰輳−輱輷轔輱輰輺輳輲輺輱輸輮輰輵輴輫輰輸輺輰輰轼 輰輮輹輳輰輴輳輱輶轼
轼輲輰輲輱−輰輳−輱輷轔輱輰輺輳輲輺輱輹輮輰輵輴輫輰輸輺輰輰轼 −輱輮輴輸輰輰輱輳輳轼
轼輲輰輲輱−輰輳−輱輷轔輱輰輺輳輲輺輲輰輮輰輵輴輫輰輸輺輰輰轼 輰輮輶輱輱輴輰輸輷轼

輷
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轼輲輰輲輱−輰輳−輱輷轔輱輰輺輳輲輺輲輱輮輰輵輴輫輰輸輺輰輰轼 輲輮輵輱輶輳輳輳輶轼
轼輲輰輲輱−輰輳−輱輷轔輱輰輺輳輲輺輲輲輮輰輵輴輫輰輸輺輰輰轼 −輱輮輰輸輴輵輳輹輲轼
轼輲輰輲輱−輰輳−輱輷轔輱輰輺輳輲輺輲輳輮輰輵輴輫輰輸輺輰輰轼 輱輮輰輵輶輲輵輸輲轼
轼輲輰輲輱−輰輳−輱輷轔輱輰輺輳輲輺輲輴輮輰輵輴輫輰輸輺輰輰轼 輱輮輳輸輶輷輸輵輹轼
轼輲輰輲輱−輰輳−輱輷轔輱輰輺輳輲輺輲輵輮輰輵輴輫輰輸輺輰輰轼 −輰輮輴輵輴輲輹輸輸輲轼
轼輲輰輲輱−輰輳−輱輷轔輱輰輺輳輲輺輲輶輮輰輵輴輫輰輸輺輰輰轼 輱輮輰輳輵輳輶輷輸轼
轼輲輰輲輱−輰輳−輱輷轔輱輰輺輳輲輺輲輷輮輰輵輴輫輰輸輺輰輰轼 輰輮輷輳輰輷輹輲輹轼
轼輲輰輲輱−輰輳−輱輷轔輱輰輺輳輲輺輲輸輮輰輵輴輫輰輸輺輰輰轼 輲輮輳輱輶輷輲輵輵轼
轼輲輰輲輱−輰輳−輱輷轔輱輰輺輳輲輺輲輹輮輰輵輴輫輰輸輺輰輰轼 輲輮輳輴輲輴輴輳轼
轼輲輰輲輱−輰輳−輱輷轔輱輰輺輳輲輺輳輰輮輰輵輴輫輰輸輺輰輰轼 輱輮輵輸輰輹輱輰輳轼
轼輲輰輲輱−輰輳−輱輷轔輱輰輺輳輲輺輳輱輮輰輵輴輫輰輸輺輰輰轼 輱輮輴輸輲輹輴輱輶轼
轼輲輰輲輱−輰輳−輱輷轔輱輰輺輳輲輺輳輲輮輰輵輴輫輰輸輺輰輰轼 輱輮輵輸輰輰輳輵輷轼
轼輲輰輲輱−輰輳−輱輷轔輱輰輺輳輲輺輳輳輮輰輵輴輫輰輸輺輰輰轼 輰輮輷輱輲輴輳輶輸轼
轼輲輰輲輱−輰輳−輱輷轔輱輰輺輳輲輺輳輴輮輰輵輴輫輰輸輺輰輰轼 −輰輮輷輸輵輹輷輵輶輴轼
轼輲輰輲輱−輰輳−輱輷轔輱輰輺輳輲輺輳輵輮輰輵輴輫輰輸輺輰輰轼 輱輮輲輰輵輸輶輴輴轼
轼輲輰輲輱−輰輳−輱輷轔輱輰輺輳輲輺輳輶輮輰輵輴輫輰輸輺輰輰轼 輱輮輴輲輱輵輰輶輴轼
轼輲輰輲輱−輰輳−輱輷轔輱輰輺輳輲輺輳輷輮輰輵輴輫輰輸輺輰輰轼 輱輮輲輸輰輸輲輹輵轼
轼輲輰輲輱−輰輳−輱輷轔輱輰輺輳輲輺輳輸輮輰輵輴輫輰輸輺輰輰轼 −輰輮輶輱輷輳輷輱輵轼
轼輲輰輲輱−輰輳−輱輷轔輱輰輺輳輲輺輳輹輮輰輵輴輫輰輸輺輰輰轼 輰輮輰輶輶輴輴輳輷輷轼
轼輲輰輲輱−輰輳−輱輷轔輱輰輺輳輲輺輴輰輮輰輵輴輫輰輸輺輰輰轼 輲輮輳輴輹輳輳輸轼
轼輲輰輲輱−輰輳−輱輷轔輱輰輺輳輲輺輴輱輮輰輵輴輫輰輸輺輰輰轼 輱輮輷輳輳輵輸輸輸轼
轼輲輰輲輱−輰輳−輱輷轔輱輰輺輳輲輺輴輲輮輰輵輴輫輰輸輺輰輰轼 輱輮輵輸輷輲輱輳輲轼
輮 輮 輮 輮 輮 輮 輮 輮 輮 輮 輮 輮
轔软轴轡转 转轩轮轥 轮轵轭轢轥轲 輽 輱輰輰輰輰� �
用于查询的轓轑轌语句：� �

轳轥转轥轣轴 轭轡轤輨轳輰輩 车轲软轭 轲软软轴 輮 轴轥轳轴� �
输出序列：� �

輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−輫
轼 轔轩轭轥轼 轭轡轤輨轲软软轴 輮 轴轥轳轴 輮 轳輰輩 轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−輫
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輰輰輫輰輸輺輰輰轼輰輮輶輸輰輶輱輹輷輱輶輶輴輴輲輸輷輱轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−輫� �
2.4.2.2 近似查询

当 轥轲轲软轲参数取值不为輰时，本函数计算近似绝对中位差。

输入序列同上，用于查询的轓轑轌语句如下：� �
轳轥转轥轣轴 轭轡轤輨轳輰 輬 輢轥轲轲软轲輢輽輢輰輮輰輱輢輩 车轲软轭 轲软软轴 輮 轴轥轳轴� �
输出序列：� �

輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫
轼 轔轩轭轥轼轭轡轤輨轲软软轴 輮 轴轥轳轴 輮 轳輰輬 輢轥轲轲软轲輢輽輢輰輮輰輱輢輩 轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫

輸



輲輮輵 轍轥轤轩轡轮

轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輰輰輫輰輸輺輰輰轼 輰輮輶輸輰輶輶輱輶輲輴輵輸輵輹輵輱輸轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫� �
2.5 Median

2.5.1 函数简介

本函数用于计算单列数值型数据的精确或近似中位数。

函数名：轍轅轄轉轁轎

输入序列：仅支持单个输入序列，类型为 轉轎轔輳輲 輯 轉轎轔輶輴 輯 轆轌轏轁轔 輯 轄轏轕轂轌轅

参数：

轥轲轲软轲：近似中位数的基于排名的误差百分比，取值范围轛輰輬輱輩，默认值为輰。如当 轥轲轲软轲 輽輰輮輰輱时，

计算出的中位数的真实排名百分比在輰輮輴輹轾輰輮輵輱之间。当 轥轲轲软轲 輽輰时，计算结果为精

确中位数。

输出序列： 输出单个序列，类型为轄轏轕轂轌轅，序列仅包含一个时间戳为輰、值为中

位数的数据点。

2.5.2 使用示例

输入序列：� �
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−輫
轼 轔轩轭轥轼 轲软软轴 輮 轴轥轳轴 輮 轳輰轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−輫
轼輲輰輲輱−輰輳−輱輷轔輱輰輺輳輲輺輱輷輮輰輵輴輫輰輸輺輰輰轼 輰輮輵輳輱輹輹輲輹轼
轼輲輰輲輱−輰輳−輱輷轔輱輰輺輳輲輺輱輸輮輰輵輴輫輰輸輺輰輰轼 輰輮輹輳輰輴輳輱輶轼
轼輲輰輲輱−輰輳−輱輷轔輱輰輺輳輲輺輱輹輮輰輵輴輫輰輸輺輰輰轼 −輱輮輴輸輰輰輱輳輳轼
轼輲輰輲輱−輰輳−輱輷轔輱輰輺輳輲輺輲輰輮輰輵輴輫輰輸輺輰輰轼 輰輮輶輱輱輴輰輸輷轼
轼輲輰輲輱−輰輳−輱輷轔輱輰輺輳輲輺輲輱輮輰輵輴輫輰輸輺輰輰轼 輲輮輵輱輶輳輳輳輶轼
轼輲輰輲輱−輰輳−輱輷轔輱輰輺輳輲輺輲輲輮輰輵輴輫輰輸輺輰輰轼 −輱輮輰輸輴輵輳輹輲轼
轼輲輰輲輱−輰輳−輱輷轔輱輰輺輳輲輺輲輳輮輰輵輴輫輰輸輺輰輰轼 輱輮輰輵輶輲輵輸輲轼
轼輲輰輲輱−輰輳−輱輷轔輱輰輺輳輲輺輲輴輮輰輵輴輫輰輸輺輰輰轼 輱輮輳輸輶輷輸輵輹轼
轼輲輰輲輱−輰輳−輱輷轔輱輰輺輳輲輺輲輵輮輰輵輴輫輰輸輺輰輰轼 −輰輮輴輵輴輲輹輸輸輲轼
轼輲輰輲輱−輰輳−輱輷轔輱輰輺輳輲輺輲輶輮輰輵輴輫輰輸輺輰輰轼 輱輮輰輳輵輳輶輷輸轼
轼輲輰輲輱−輰輳−輱輷轔輱輰輺輳輲輺輲輷輮輰輵輴輫輰輸輺輰輰轼 輰輮輷輳輰輷輹輲輹轼
轼輲輰輲輱−輰輳−輱輷轔輱輰輺輳輲輺輲輸輮輰輵輴輫輰輸輺輰輰轼 輲輮輳輱輶輷輲輵輵轼
轼輲輰輲輱−輰輳−輱輷轔輱輰輺輳輲輺輲輹輮輰輵輴輫輰輸輺輰輰轼 輲輮輳輴輲輴輴輳轼
轼輲輰輲輱−輰輳−輱輷轔輱輰輺輳輲輺輳輰輮輰輵輴輫輰輸輺輰輰轼 輱輮輵輸輰輹輱輰輳轼
轼輲輰輲輱−輰輳−輱輷轔輱輰輺輳輲輺輳輱輮輰輵輴輫輰輸輺輰輰轼 輱輮輴輸輲輹輴輱輶轼
轼輲輰輲輱−輰輳−輱輷轔輱輰輺輳輲輺輳輲輮輰輵輴輫輰輸輺輰輰轼 輱輮輵輸輰輰輳輵輷轼
轼輲輰輲輱−輰輳−輱輷轔輱輰輺輳輲輺輳輳輮輰輵輴輫輰輸輺輰輰轼 輰輮輷輱輲輴輳輶輸轼
轼輲輰輲輱−輰輳−輱輷轔輱輰輺輳輲輺輳輴輮輰輵輴輫輰輸輺輰輰轼 −輰輮輷輸輵輹輷輵輶輴轼
轼輲輰輲輱−輰輳−輱輷轔輱輰輺輳輲輺輳輵輮輰輵輴輫輰輸輺輰輰轼 輱輮輲輰輵輸輶輴輴轼
轼輲輰輲輱−輰輳−輱輷轔輱輰輺輳輲輺輳輶輮輰輵輴輫輰輸輺輰輰轼 輱輮輴輲輱輵輰輶輴轼

輹
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轼輲輰輲輱−輰輳−輱輷轔輱輰輺輳輲輺輳輷輮輰輵輴輫輰輸輺輰輰轼 輱輮輲輸輰輸輲輹輵轼
轼輲輰輲輱−輰輳−輱輷轔輱輰輺輳輲輺輳輸輮輰輵輴輫輰輸輺輰輰轼 −輰輮輶輱輷輳輷輱輵轼
轼輲輰輲輱−輰輳−輱輷轔輱輰輺輳輲輺輳輹輮輰輵輴輫輰輸輺輰輰轼 輰輮輰輶輶輴輴輳輷輷轼
轼輲輰輲輱−輰輳−輱輷轔輱輰輺輳輲輺輴輰輮輰輵輴輫輰輸輺輰輰轼 輲輮輳輴輹輳輳輸轼
轼輲輰輲輱−輰輳−輱輷轔輱輰輺輳輲輺輴輱輮輰輵輴輫輰輸輺輰輰轼 輱輮輷輳輳輵輸輸輸轼
轼輲輰輲輱−輰輳−輱輷轔輱輰輺輳輲輺輴輲輮輰輵輴輫輰輸輺輰輰轼 輱輮輵輸輷輲輱輳輲轼
輮 輮 輮 輮 輮 輮 輮 輮 輮 輮 輮 輮
轔软轴轡转 转轩轮轥 轮轵轭轢轥轲 輽 輱輰輰輰輰� �
用于查询的轓轑轌语句：� �

轳轥转轥轣轴 轭轥轤轩轡轮輨轳輰 輬 輢轥轲轲软轲輢輽輢輰輮輰輱輢輩 车轲软轭 轲软软轴 輮 轴轥轳轴� �
输出序列：� �

輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫
轼 轔轩轭轥轼轭轥轤轩轡轮輨轲软软轴 輮 轴轥轳轴 輮 轳輰輬 輢轥轲轲软轲輢輽輢輰輮輰輱輢輩 轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輰輰輫輰輸輺輰輰轼 輱輮輰輲輱輸輸輴輵輶輰輵輸輵輰輲輲轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫� �
2.6 MinMax

2.6.1 函数简介

本函数将输入序列使用轭轩轮輭轭轡轸方法进行标准化。最小值归一至輰，最大值归一至輱輮

函数名：轍轉轎轍轁轘

输入序列：仅支持单个输入序列，类型为 轉轎轔輳輲 輯 轉轎轔輶輴 輯 轆轌轏轁轔 輯 轄轏轕轂轌轅。

参数：

轭轥轴轨软轤：若设置为輢轢轡轴轣轨輢，则将数据全部读入后转换；若设置为輢轳轴轲轥轡轭輢，则需用

户提供最大值及最小值进行流式计算转换。默认为輢轢轡轴轣轨輢。

轭轩轮：使用流式计算时的最小值。

轭轡轸：使用流式计算时的最大值。

输出序列：输出单个序列，类型为轄轏轕轂轌轅。

2.6.2 使用示例

2.6.2.1 全数据计算

输入序列：� �
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−輫
轼 轔轩轭轥轼 轲软软轴 輮 轴轥轳轴 輮 轳輱轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−輫
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輱輰輰輫輰輸輺輰輰轼 輰輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輲輰輰輫輰輸輺輰輰轼 輰輮輰轼

輱輰
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轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輳輰輰輫輰輸輺輰輰轼 輱輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輴輰輰輫輰輸輺輰輰轼 −輱輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輵輰輰輫輰輸輺輰輰轼 輰輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輶輰輰輫輰輸輺輰輰轼 輰輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輷輰輰輫輰輸輺輰輰轼 −輲輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輸輰輰輫輰輸輺輰輰轼 輲輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輹輰輰輫輰輸輺輰輰轼 輰輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輰輰輰輫輰輸輺輰輰轼 輰輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輱輰輰輫輰輸輺輰輰轼 輱輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輲輰輰輫輰輸輺輰輰轼 −輱輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輳輰輰輫輰輸輺輰輰轼 −輱輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輴輰輰輫輰輸輺輰輰轼 輱輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輵輰輰輫輰輸輺輰輰轼 輰輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輶輰輰輫輰輸輺輰輰轼 輰輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輷輰輰輫輰輸輺輰輰轼 輱輰輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輸輰輰輫輰輸輺輰輰轼 輲輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輹輰輰輫輰輸輺輰輰轼 −輲輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輲輮輰輰輰輫輰輸輺輰輰轼 輰輮輰轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−輫� �

用于查询的轓轑轌语句：� �
轳轥转轥轣轴 轭轩轮轭轡轸輨轳輱輩 车轲软轭 轲软软轴 輮 轴轥轳轴� �
输出序列：� �

輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−輫
轼 轔轩轭轥轼轭轩轮轭轡轸輨轲软软轴 輮 轴轥轳轴 輮 轳輱輩 轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−輫
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輱輰輰輫輰輸輺輰輰轼 輰輮輱輶輶輶輶輶輶輶輶輶輶輶輶輶輶輶輶轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輲輰輰輫輰輸輺輰輰轼 輰輮輱輶輶輶輶輶輶輶輶輶輶輶輶輶輶輶輶轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輳輰輰輫輰輸輺輰輰轼 輰輮輲輵轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輴輰輰輫輰輸輺輰輰轼 輰輮輰輸輳輳輳輳輳輳輳輳輳輳輳輳輳輳輳轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輵輰輰輫輰輸輺輰輰轼 輰輮輱輶輶輶輶輶輶輶輶輶輶輶輶輶輶輶輶轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輶輰輰輫輰輸輺輰輰轼 輰輮輱輶輶輶輶輶輶輶輶輶輶輶輶輶輶輶輶轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輷輰輰輫輰輸輺輰輰轼 輰輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輸輰輰輫輰輸輺輰輰轼 輰輮輳輳輳輳輳輳輳輳輳輳輳輳輳輳輳輳轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輹輰輰輫輰輸輺輰輰轼 輰輮輱輶輶輶輶輶輶輶輶輶輶輶輶輶輶輶輶轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輰輰輰輫輰輸輺輰輰轼 輰輮輱輶輶輶輶輶輶輶輶輶輶輶輶輶輶輶輶轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輱輰輰輫輰輸輺輰輰轼 輰輮輲輵轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輲輰輰輫輰輸輺輰輰轼 輰輮輰輸輳輳輳輳輳輳輳輳輳輳輳輳輳輳輳轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輳輰輰輫輰輸輺輰輰轼 輰輮輰輸輳輳輳輳輳輳輳輳輳輳輳輳輳輳輳轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輴輰輰輫輰輸輺輰輰轼 輰輮輲輵轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輵輰輰輫輰輸輺輰輰轼 輰輮輱輶輶輶輶輶輶輶輶輶輶輶輶輶輶輶輶轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輶輰輰輫輰輸輺輰輰轼 輰輮輱輶輶輶輶輶輶輶輶輶輶輶輶輶輶輶輶轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輷輰輰輫輰輸輺輰輰轼 輱輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輸輰輰輫輰輸輺輰輰轼 輰輮輳輳輳輳輳輳輳輳輳輳輳輳輳輳輳輳轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輹輰輰輫輰輸輺輰輰轼 輰輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輲輮輰輰輰輫輰輸輺輰輰轼 輰輮輱輶輶輶輶輶輶輶輶輶輶輶輶輶輶輶輶轼

輱輱
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輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−輫� �
2.7 Mode

2.7.1 函数简介

本函数用于计算时间序列的众数，即出现次数最多的元素。

函数名：轍轏轄轅

输入序列：仅支持单个输入序列，类型可以是任意的。

输出序列： 输出单个序列，类型与输入相同，序列仅包含一个时间戳为輰、值为众

数的数据点。

提示：

如果有多个出现次数最多的元素，将会输出任意一个。

数据中的空值和缺失值将会被忽略，但 轎轡轎不会被忽略。

2.7.2 使用示例

输入序列：� �
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫
轼 轔轩轭轥轼 轲软软轴 輮 轴轥轳轴 輮轤輲輮轳輲轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輰輱輫輰輸輺輰輰轼 轈轥转转软 轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輰輲輫輰輸輺輰輰轼 轨轥转转软 轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輰輳輫輰輸輺輰輰轼 轈轥转转软 轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輰輴輫輰輸輺輰輰轼 轗软轲转轤轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輰輵輫輰輸輺輰輰轼 轗软轲转轤轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輶輰輰輫輰輸輺輰輰轼 轗软轲转轤轼
轼輱輹輷輰−輰輱−輱輵轔輰輹輺輳輷輺輳輴輮輴輵輱輫輰輸輺輰輰轼 轈轥转转软 轼
轼輱輹輷輰−輰輱−輱輵轔輰輹輺輳輷輺輳輴輮輴輵輲輫輰輸輺輰輰轼 轨轥转转软 轼
轼輱輹輷輰−輰輱−輱輵轔輰輹輺輳輷輺輳輴輮輴輵輳輫輰輸輺輰輰轼 轈轥转转软 轼
轼輱輹輷輰−輰輱−輱輵轔輰輹輺輳輷輺輳輴輮輴輵輴輫輰輸輺輰輰轼 轗软轲转轤轼
轼輱輹輷輰−輰輱−輱輵轔輰輹輺輳輷輺輳輴輮輴輵輵輫輰輸輺輰輰轼 轗软轲转轤轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫� �

用于查询的轓轑轌语句：� �
轳轥转轥轣轴 轭软轤轥輨轳輲輩 车轲软轭 轲软软轴 輮 轴轥轳轴 輮轤輲� �
输出序列：� �

輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−輫
轼 轔轩轭轥轼轭软轤轥輨轲软软轴 輮 轴轥轳轴 輮轤輲輮轳輲輩 轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−輫
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輰輰輫輰輸輺輰輰轼 轗软轲转轤轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−輫� �

輱輲
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2.8 MovingAverage

2.8.1 函数简介

本函数计算序列的移动平均。

函数名：轍轏轖轉轎轇轁轖轅轒轁轇轅

输入序列：仅支持单个输入序列，类型为 轉轎轔輳輲 輯 轉轎轔輶輴 輯 轆轌轏轁轔 輯 轄轏轕轂轌轅。

参数：

轮：移动窗口的长度。

输出序列：输出单个序列，类型为轄轏轕轂轌轅。

2.8.2 使用示例

2.8.2.1 指定窗口长度

输入序列：� �
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−輫
轼 轔轩轭轥轼 轲软软轴 輮 轴轥轳轴 輮 轳輱轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−輫
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輱輰輰輫輰輸輺輰輰轼 輰輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輲輰輰輫輰輸輺輰輰轼 輰輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輳輰輰輫輰輸輺輰輰轼 輱輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輴輰輰輫輰輸輺輰輰轼 −輱輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輵輰輰輫輰輸輺輰輰轼 輰輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輶輰輰輫輰輸輺輰輰轼 輰輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輷輰輰輫輰輸輺輰輰轼 −輲輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輸輰輰輫輰輸輺輰輰轼 輲輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輹輰輰輫輰輸輺輰輰轼 輰輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輰輰輰輫輰輸輺輰輰轼 輰輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輱輰輰輫輰輸輺輰輰轼 輱輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輲輰輰輫輰輸輺輰輰轼 −輱輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輳輰輰輫輰輸輺輰輰轼 −輱輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輴輰輰輫輰輸輺輰輰轼 輱輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輵輰輰輫輰輸輺輰輰轼 輰輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輶輰輰輫輰輸輺輰輰轼 輰輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輷輰輰輫輰輸輺輰輰轼 輱輰輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輸輰輰輫輰輸輺輰輰轼 輲輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輹輰輰輫輰輸輺輰輰轼 −輲輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輲輮輰輰輰輫輰輸輺輰輰轼 輰輮輰轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−輫� �

用于查询的轓轑轌语句：� �
轳轥转轥轣轴 轭软轶轩轮轧轡轶轥轲轡轧轥輨轳輱 輬 輢轮輢輽輢輳輢輩 车轲软轭 轲软软轴 輮 轴轥轳轴� �
输出序列：

輱輳
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� �
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫
轼 轔轩轭轥轼轭软轶轩轮轧轡轶轥轲轡轧轥輨轲软软轴 輮 轴轥轳轴 輮 轳輱輬 輢轮輢輽輢輳輢輩 轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輳輰輰輫輰輸輺輰輰轼 輰輮輳輳輳輳輳輳輳輳輳輳輳輳輳輳輳輳轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輴輰輰輫輰輸輺輰輰轼 輰輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輵輰輰輫輰輸輺輰輰轼 −輰輮輳輳輳輳輳輳輳輳輳輳輳輳輳輳輳輳轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輶輰輰輫輰輸輺輰輰轼 輰輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輷輰輰輫輰輸輺輰輰轼 −輰輮輶輶輶輶輶輶輶輶輶輶輶輶輶輶輶輶轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輸輰輰輫輰輸輺輰輰轼 輰輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輹輰輰輫輰輸輺輰輰轼 輰輮輶輶輶輶輶輶輶輶輶輶輶輶輶輶輶輶轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輰輰輰輫輰輸輺輰輰轼 輰輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輱輰輰輫輰輸輺輰輰轼 輰輮輳輳輳輳輳輳輳輳輳輳輳輳輳輳輳輳轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輲輰輰輫輰輸輺輰輰轼 輰輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輳輰輰輫輰輸輺輰輰轼 −輰輮輶輶輶輶輶輶輶輶輶輶輶輶輶輶輶輶轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輴輰輰輫輰輸輺輰輰轼 輰輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輵輰輰輫輰輸輺輰輰轼 輰輮輳輳輳輳輳輳輳輳輳輳輳輳輳輳輳輳轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輶輰輰輫輰輸輺輰輰轼 輰輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輷輰輰輫輰輸輺輰輰轼 輳輮輳輳輳輳輳輳輳輳輳輳輳輳輳輳輳輵轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輸輰輰輫輰輸輺輰輰轼 輴輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輹輰輰輫輰輸輺輰輰轼 輰輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輲輮輰輰輰輫輰輸輺輰輰轼 −輰輮輶輶輶輶輶輶輶輶輶輶輶輶輶輶輶輶轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫� �
2.9 PACF

2.9.1 函数简介

本函数通过求解轙轵转轥輭轗轡转轫轥轲方程，计算序列的偏自相关系数。

函数名： 轐轁轃轆

输入序列：仅支持单个输入序列，类型为 轉轎轔輳輲 輯 轉轎轔輶輴 輯 轆轌轏轁轔 輯 轄轏轕轂轌轅。

参数：

转轡轧：最大滞后阶数。默认值为 min(10 log10 n, n − 1)​， n​表示数据点个数。

​

输出序列：输出单个序列，类型为轄轏轕轂轌轅。

2.9.2 使用示例

2.9.2.1 指定滞后阶数

输入序列：� �
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−輫
轼 轔轩轭轥轼 轲软软轴 輮 轴轥轳轴 輮 轳輱轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−輫
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轼輲輰輱輹−輱輲−輲輷轔輰輰輺輰輰輺輰輰輮輰輰輰輫輰輸輺輰輰轼 輵輮輰轼
轼輲輰輱輹−輱輲−輲輷轔輰輰輺輰輵輺輰輰輮輰輰輰輫輰輸輺輰輰轼 輵輮輰轼
轼輲輰輱輹−輱輲−輲輷轔輰輰輺輱輰輺輰輰輮輰輰輰輫輰輸輺輰輰轼 輵輮輰轼
轼輲輰輱輹−輱輲−輲輷轔輰輰輺輱輵輺輰輰輮輰輰輰輫輰輸輺輰輰轼 輵輮輰轼
轼輲輰輱輹−輱輲−輲輷轔輰輰輺輲輰輺輰輰輮輰輰輰輫輰輸輺輰輰轼 輶輮輰轼
轼輲輰輱輹−輱輲−輲輷轔輰輰輺輲輵輺輰輰輮輰輰輰輫輰輸輺輰輰轼 輵輮輰轼
轼輲輰輱輹−輱輲−輲輷轔輰輰輺輳輰輺輰輰輮輰輰輰輫輰輸輺輰輰轼 輶輮輰轼
轼輲輰輱輹−輱輲−輲輷轔輰輰輺輳輵輺輰輰輮輰輰輰輫輰輸輺輰輰轼 輶輮輰轼
轼輲輰輱輹−輱輲−輲輷轔輰輰輺輴輰輺輰輰輮輰輰輰輫輰輸輺輰輰轼 輶輮輰轼
轼輲輰輱輹−輱輲−輲輷轔輰輰輺輴輵輺輰輰輮輰輰輰輫輰輸輺輰輰轼 輶輮輰轼
轼輲輰輱輹−輱輲−輲輷轔輰輰輺輵輰輺輰輰輮輰輰輰輫輰輸輺輰輰轼 輶輮輰轼
轼輲輰輱輹−輱輲−輲輷轔輰輰輺輵輵輺輰輰輮輰輰輰輫輰輸輺輰輰轼 輵輮輹輸輲輶輰輹轼
轼輲輰輱輹−輱輲−輲輷轔輰輱輺輰輰輺輰輰輮輰輰輰輫輰輸輺輰輰轼 輵輮輹輶輵輲輱輷輶轼
轼輲輰輱輹−輱輲−輲輷轔輰輱輺輰輵輺輰輰輮輰輰輰輫輰輸輺輰輰轼 輵輮輹輴輷輸輲輶轼
轼輲輰輱輹−輱輲−輲輷轔輰輱輺輱輰輺輰輰輮輰輰輰輫輰輸輺輰輰轼 輵輮輹輳輰輴輳輴輷轼
轼輲輰輱輹−輱輲−輲輷轔輰輱輺輱輵輺輰輰輮輰輰輰輫輰輸輺輰輰轼 輵輮輹輱輳輰輴輳輵轼
轼輲輰輱輹−輱輲−輲輷轔輰輱輺輲輰輺輰輰輮輰輰輰輫輰輸輺輰輰轼 輵輮輸輹輵輶輵輲輳轼
轼輲輰輱輹−輱輲−輲輷轔輰輱輺輲輵輺輰輰輮輰輰輰輫輰輸輺輰輰轼 輵輮輸輷輸輲輶輱轼
轼輲輰輱輹−輱輲−輲輷轔輰輱輺輳輰輺輰輰輮輰輰輰輫輰輸輺輰輰轼 輵輮輸輶輰輸輶輹輴轼
轼輲輰輱輹−輱輲−輲輷轔輰輱輺輳輵輺輰輰輮輰輰輰輫輰輸輺輰輰轼 輵輮輸輴輳輴輷輸轼
輮 輮 輮 輮 輮 輮 輮 輮 輮 輮 輮 輮
轔软轴轡转 转轩轮轥 轮轵轭轢轥轲 輽 輱輸輰輶輶� �
用于查询的轓轑轌语句：� �

轳轥转轥轣轴 轰轡轣车輨轳輱 輬 輢转轡轧輢輽輢輵輢輩 车轲软轭 轲软软轴 輮 轴轥轳轴� �
输出序列：� �

輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫
轼 轔轩轭轥轼 轰轡轣车輨轲软软轴 輮 轴轥轳轴 輮 轳輱輬 輢转轡轧輢輽輢輵輢輩 轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫
轼輲輰輱輹−輱輲−輲輷轔輰輰輺輰輰輺輰輰輮輰輰輰輫輰輸輺輰輰轼 輱輮輰轼
轼輲輰輱輹−輱輲−輲輷轔輰輰輺輰輵輺輰輰輮輰輰輰輫輰輸輺輰輰轼 輰輮輳輵輲輸輹輱輵輰輹輱輹輴輲輷輸輶轼
轼輲輰輱輹−輱輲−輲輷轔輰輰輺輱輰輺輰輰輮輰輰輰輫輰輸輺輰輰轼 輰輮輱輷輶輱輳輴輶輱輲輲輵輱輶輳輰輴轼
轼輲輰輱輹−輱輲−輲輷轔輰輰輺輱輵輺輰輰輮輰輰輰輫輰輸輺輰輰轼 輰輮輱輴輹輲輳輹輱輹輷輳輲輹輴輶輸輲轼
轼輲輰輱輹−輱輲−輲輷轔輰輰輺輲輰輺輰輰輮輰輰輰輫輰輸輺輰輰轼 輰輮輰輳輵輶輰輰輵輹輶輴輵輸輶輸輳輹輸轼
轼輲輰輱輹−輱輲−輲輷轔輰輰輺輲輵輺輰輰輮輰輰輰輫輰輸輺輰輰轼 輰輮輰輳輶輶輲輲輲輹輹輸輹輹輵輲輸輶轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫� �
2.10 Percentile

2.10.1 函数简介

本函数用于计算单列数值型数据的精确或近似分位数。

函数名： 轐轅轒轃轅轎轔轉轌轅

输入序列：仅支持单个输入序列，类型为 轉轎轔輳輲 輯 轉轎轔輶輴 輯 轆轌轏轁轔 輯 轄轏轕轂轌轅。
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参数：

轲轡轮轫：所求分位数在所有数据中的排名百分比，取值范围为輨輰輬輱轝，默认值为輰輮輵。

如当设为輰輮輵时则计算中位数。

轥轲轲软轲：近似分位数的基于排名的误差百分比，取值范围为轛輰輬輱輩，默认值为輰。如 轲轡轮轫 輽輰輮輵且 轥轲轲软轲 輽輰輮輰輱，

则计算出的分位数的真实排名百分比在輰輮輴輹轾輰輮輵輱之间。当 轥轲轲软轲 輽輰时，计算结果为

精确分位数。

输出序列： 输出单个序列，类型为轄轏轕轂轌轅，序列仅包含一个时间戳为輰、值为分

位数的数据点。

提示：数据中的空值、缺失值和 轎轡轎将会被忽略。

2.10.2 使用示例

输入序列：� �
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−輫
轼 轔轩轭轥轼 轲软软轴 輮 轴轥轳轴 輮 轳輰轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−輫
轼輲輰輲輱−輰輳−輱輷轔輱輰輺輳輲輺輱輷輮輰輵輴輫輰輸輺輰輰轼 輰輮輵輳輱輹輹輲輹轼
轼輲輰輲輱−輰輳−輱輷轔輱輰輺輳輲輺輱輸輮輰輵輴輫輰輸輺輰輰轼 輰輮輹輳輰輴輳輱輶轼
轼輲輰輲輱−輰輳−輱輷轔輱輰輺輳輲輺輱輹輮輰輵輴輫輰輸輺輰輰轼 −輱輮輴輸輰輰輱輳輳轼
轼輲輰輲輱−輰輳−輱輷轔輱輰輺輳輲輺輲輰輮輰輵輴輫輰輸輺輰輰轼 輰輮輶輱輱輴輰輸輷轼
轼輲輰輲輱−輰輳−輱輷轔輱輰輺輳輲輺輲輱輮輰輵輴輫輰輸輺輰輰轼 輲輮輵輱輶輳輳輳輶轼
轼輲輰輲輱−輰輳−輱輷轔輱輰輺輳輲輺輲輲輮輰輵輴輫輰輸輺輰輰轼 −輱輮輰輸輴輵輳輹輲轼
轼輲輰輲輱−輰輳−輱輷轔輱輰輺輳輲輺輲輳輮輰輵輴輫輰輸輺輰輰轼 輱輮輰輵輶輲輵輸輲轼
轼輲輰輲輱−輰輳−輱輷轔輱輰輺輳輲輺輲輴輮輰輵輴輫輰輸輺輰輰轼 輱輮輳輸輶輷輸輵輹轼
轼輲輰輲輱−輰輳−輱輷轔輱輰輺輳輲輺輲輵輮輰輵輴輫輰輸輺輰輰轼 −輰輮輴輵輴輲輹輸輸輲轼
轼輲輰輲輱−輰輳−輱輷轔輱輰輺輳輲輺輲輶輮輰輵輴輫輰輸輺輰輰轼 輱輮輰輳輵輳輶輷輸轼
轼輲輰輲輱−輰輳−輱輷轔輱輰輺輳輲輺輲輷輮輰輵輴輫輰輸輺輰輰轼 輰輮輷輳輰輷輹輲輹轼
轼輲輰輲輱−輰輳−輱輷轔輱輰輺輳輲輺輲輸輮輰輵輴輫輰輸輺輰輰轼 輲輮輳輱輶輷輲輵輵轼
轼輲輰輲輱−輰輳−輱輷轔輱輰輺輳輲輺輲輹輮輰輵輴輫輰輸輺輰輰轼 輲輮輳輴輲輴輴輳轼
轼輲輰輲輱−輰輳−輱輷轔輱輰輺輳輲輺輳輰輮輰輵輴輫輰輸輺輰輰轼 輱輮輵輸輰輹輱輰輳轼
轼輲輰輲輱−輰輳−輱輷轔輱輰輺輳輲輺輳輱輮輰輵輴輫輰輸輺輰輰轼 輱輮輴輸輲輹輴輱輶轼
轼輲輰輲輱−輰輳−輱輷轔輱輰輺輳輲輺輳輲輮輰輵輴輫輰輸輺輰輰轼 輱輮輵輸輰輰輳輵輷轼
轼輲輰輲輱−輰輳−輱輷轔輱輰輺輳輲輺輳輳輮輰輵輴輫輰輸輺輰輰轼 輰輮輷輱輲輴輳輶輸轼
轼輲輰輲輱−輰輳−輱輷轔輱輰輺輳輲輺輳輴輮輰輵輴輫輰輸輺輰輰轼 −輰輮輷輸輵輹輷輵輶輴轼
轼輲輰輲輱−輰輳−輱輷轔輱輰輺輳輲輺輳輵輮輰輵輴輫輰輸輺輰輰轼 輱輮輲輰輵輸輶輴輴轼
轼輲輰輲輱−輰輳−輱輷轔輱輰輺輳輲輺輳輶輮輰輵輴輫輰輸輺輰輰轼 輱輮輴輲輱輵輰輶輴轼
轼輲輰輲輱−輰輳−輱輷轔輱輰輺輳輲輺輳輷輮輰輵輴輫輰輸輺輰輰轼 輱輮輲輸輰輸輲輹輵轼
轼輲輰輲輱−輰輳−輱輷轔輱輰輺輳輲輺輳輸輮輰輵輴輫輰輸輺輰輰轼 −輰輮輶輱輷輳輷輱輵轼
轼輲輰輲輱−輰輳−輱輷轔輱輰輺輳輲輺輳輹輮輰輵輴輫輰輸輺輰輰轼 輰輮輰輶輶輴輴輳輷輷轼
轼輲輰輲輱−輰輳−輱輷轔輱輰輺輳輲輺輴輰輮輰輵輴輫輰輸輺輰輰轼 輲輮輳輴輹輳輳輸轼
轼輲輰輲輱−輰輳−輱輷轔輱輰輺輳輲輺輴輱輮輰輵輴輫輰輸輺輰輰轼 輱輮輷輳輳輵輸輸輸轼
轼輲輰輲輱−輰輳−輱輷轔輱輰輺輳輲輺輴輲輮輰輵輴輫輰輸輺輰輰轼 輱輮輵輸輷輲輱輳輲轼
輮 輮 輮 輮 輮 輮 輮 輮 輮 輮 輮 輮
轔软轴轡转 转轩轮轥 轮轵轭轢轥轲 輽 輱輰輰輰輰� �

輱輶
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用于查询的轓轑轌语句：� �
轳轥转轥轣轴 轰轥轲轣轥轮轴轩转轥 輨轳輰 輬 輢轲轡轮轫輢輽輢輰輮輲輢 輬 輢轥轲轲软轲輢輽輢輰輮輰輱輢輩 车轲软轭 轲软软轴 輮 轴轥轳轴� �
输出序列：� �

輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫
轼 轔轩轭轥轼 轰轥轲轣轥轮轴轩转轥 輨轲软软轴 輮 轴轥轳轴 輮 轳輰輬 輢轲轡轮轫輢輽輢輰輮輲輢輬 輢轥轲轲软轲輢輽輢輰輮輰輱輢輩 轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輰輰輫輰輸輺輰輰轼 輰輮輱輸輰輱輴輶輹輶輲輴輰輴輲輵輱輱轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫� �
2.11 Period

2.11.1 函数简介

本函数用于计算单列数值型数据的周期。

函数名： 轐轅轒轉轏轄

输入序列：仅支持单个输入序列，类型为 轉轎轔輳輲 輯 轉轎轔輶輴 輯 轆轌轏轁轔 輯 轄轏轕轂轌轅

输出序列：输出单个序列，类型为轉轎轔輳輲，序列仅包含一个时间戳为輰、值为周期的

数据点。

2.11.2 使用示例

输入序列：� �
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫
轼 轔轩轭轥轼 轲软软轴 輮 轴轥轳轴 輮轤輳輮轳輱轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輰輱輫輰輸輺輰輰轼 輱輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輰輲輫輰輸輺輰輰轼 輲輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輰輳輫輰輸輺輰輰轼 輳輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輰輴輫輰輸輺輰輰轼 輱輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輰輵輫輰輸輺輰輰轼 輲輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輰輶輫輰輸輺輰輰轼 輳輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輰輷輫輰輸輺輰輰轼 輱輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輰輸輫輰輸輺輰輰轼 輲輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輰輹輫輰輸輺輰輰轼 輳輮輰轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫� �

用于查询的轓轑轌语句：� �
轳轥转轥轣轴 轰轥轲轩软轤輨轳輱輩 车轲软轭 轲软软轴 輮 轴轥轳轴 輮轤輳� �
输出序列：� �

輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−輫
轼 轔轩轭轥轼 轰轥轲轩软轤輨轲软软轴 輮 轴轥轳轴 輮轤輳輮轳輱輩 轼

輱輷
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輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−輫
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輰輰輫輰輸輺輰輰轼 輳轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−輫� �
2.11.2.1 Zeppelin示例

链接輺 輼轨轴轴轰輺輯輯輱輰輱輮輶輮輱輵輮輲輱輳輺輱輸輱輸輱輯輣輯轮软轴轥轢软软轫輯輲轇轅轊轂轕轓轚輹輾

2.12 QLB

2.12.1 函数简介

本函数对输入序列计算 QLB ​统计量，并计算对应的轰值。轰值越小表明序列越有

可能为非平稳序列。

函数名： 轑轌轂

输入序列：仅支持单个输入序列，类型为 轉轎轔輳輲 輯 轉轎轔輶輴 輯 轆轌轏轁轔 輯 轄轏轕轂轌轅。

参数：

轳轨轩车轴：计算时用到的最大延迟阶数，取值应为輱至轮輭輲之间的整数，轮为序列采样总

数。默认取轮輭輲。

输出序列：输出单个序列，类型为轄轏轕轂轌轅。该序列是QLB 统计量对应的轰值，时

间标签代表偏移阶数。

提示：QLB统计量由自相关系数求得，如需得到统计量而非轰值，可以使用轁轵轴软轃软轲轲轥转轡轴轩软轮函

数。

2.12.2 使用示例

2.12.2.1 使用默认参数

输入序列：� �
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫
轼 轔轩轭轥轼 轲软软轴 輮 轴轥轳轴 輮轤輱輮轳輱轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫
轼輱輹輷輰−輰輱−輰輱轔輰輰輺輰輰輺輰輰輮輱輰輰輫輰輸輺輰輰轼 輱輮輲輲轼
轼輱輹輷輰−輰輱−輰輱轔輰輰輺輰輰輺輰輰輮輲輰輰輫輰輸輺輰輰轼 −輲輮輷輸轼
轼輱輹輷輰−輰輱−輰輱轔輰輰輺輰輰輺輰輰輮輳輰輰輫輰輸輺輰輰轼 輱輮輵輳轼
轼輱輹輷輰−輰輱−輰輱轔輰輰輺輰輰輺輰輰輮輴輰輰輫輰輸輺輰輰轼 輰輮輷輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輰輺輰輰輺輰輰輮輵輰輰輫輰輸輺輰輰轼 輰輮輷輵轼
轼輱輹輷輰−輰輱−輰輱轔輰輰輺輰輰輺輰輰輮輶輰輰輫輰輸輺輰輰轼 −輰輮輷輲轼
轼輱輹輷輰−輰輱−輰輱轔輰輰輺輰輰輺輰輰輮輷輰輰輫輰輸輺輰輰轼 −輰輮輲輲轼
轼輱輹輷輰−輰輱−輰輱轔輰輰輺輰輰輺輰輰輮輸輰輰輫輰輸輺輰輰轼 輰輮輲輸轼
轼輱輹輷輰−輰輱−輰輱轔輰輰輺輰輰輺輰輰輮輹輰輰輫輰輸輺輰輰轼 輰輮輵輷轼
轼輱輹輷輰−輰輱−輰輱轔輰輰輺輰輰輺輰輱輮輰輰輰輫輰輸輺輰輰轼 −輰輮輲輲轼
轼輱輹輷輰−輰輱−輰輱轔輰輰輺輰輰輺輰輱輮輱輰輰輫輰輸輺輰輰轼 −輰輮輷輲轼

輱輸
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轼輱輹輷輰−輰輱−輰輱轔輰輰輺輰輰輺輰輱輮輲輰輰輫輰輸輺輰輰轼 輱輮輳輴轼
轼輱輹輷輰−輰輱−輰輱轔輰輰輺輰輰輺輰輱輮輳輰輰輫輰輸輺輰輰轼 −輰輮輲輵轼
轼輱輹輷輰−輰輱−輰輱轔輰輰輺輰輰輺輰輱輮輴輰輰輫輰輸輺輰輰轼 輰輮輱輷轼
轼輱輹輷輰−輰輱−輰輱轔輰輰輺輰輰輺輰輱輮輵輰輰輫輰輸輺輰輰轼 輲輮輵輱轼
轼輱輹輷輰−輰輱−輰輱轔輰輰輺輰輰輺輰輱輮輶輰輰輫輰輸輺輰輰轼 輱輮輴輲轼
轼輱輹輷輰−輰輱−輰輱轔輰輰輺輰輰輺輰輱輮輷輰輰輫輰輸輺輰輰轼 −輱輮輳輴轼
轼輱輹輷輰−輰輱−輰輱轔輰輰輺輰輰輺輰輱輮輸輰輰輫輰輸輺輰輰轼 −輰輮輰輱轼
轼輱輹輷輰−輰輱−輰輱轔輰輰輺輰輰輺輰輱輮輹輰輰輫輰輸輺輰輰轼 −輰輮輴輹轼
轼輱輹輷輰−輰輱−輰輱轔輰輰輺輰輰輺輰輲輮輰輰輰輫輰輸輺輰輰轼 輱輮輶輳轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫� �

用于查询的轓轑轌语句：� �
轳轥转轥轣轴 轑轌轂輨轳輱輩 车轲软轭 轲软软轴 輮 轴轥轳轴 輮轤輱� �
输出序列：� �

輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−輫
轼 轔轩轭轥轼轑轌轂輨轲软软轴 輮 轴轥轳轴 輮轤輱輮轳輱輩 轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−輫
轼輱輹輷輰−輰輱−輰輱轔輰輰輺輰輰輺輰輰輮輰輰輱輫輰輸輺輰輰轼 輰輮輲輱輶輸輷輰輲輲輹輵輳輱輵輶輷輷轼
轼輱輹輷輰−輰輱−輰輱轔輰輰輺輰輰輺輰輰輮輰輰輲輫輰輸輺輰輰轼 輰輮輳輰輶輸輹輴輸輵輰輹輲輶輱輷輵輱轼
轼輱輹輷輰−輰輱−輰輱轔輰輰輺輰輰輺輰輰輮輰輰輳輫輰輸輺輰輰轼 輰輮輴輲輱輷輸輵輹輱輵輰輹輱輸輴輴輴轼
轼輱輹輷輰−輰輱−輰輱轔輰輰輺輰輰輺輰輰輮輰輰輴輫輰輸輺輰輰轼 輰輮輵輱輱輴輵輳輹輸輷輴輲輷輶輶輵輶轼
轼輱輹輷輰−輰輱−輰輱轔輰輰輺輰輰輺輰輰輮輰輰輵輫輰輸輺輰輰轼 輰輮輶輵輶輰輶輱輹輵輲輵輶輱輶輷輵輹轼
轼輱輹輷輰−輰輱−輰輱轔輰輰輺輰輰輺輰輰輮輰輰輶輫輰輸輺輰輰轼 輰輮輷輷輲輲輳輹輸輶輵輴輰輵輳輲輸輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輰輺輰輰輺輰輰輮輰輰輷輫輰輸輺輰輰轼 輰輮輸輵輳輲輴輹輱輶輶輱輴輶輵輲輹輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輰輺輰輰輺輰輰輮輰輰輸輫輰輸輺輰輰轼 輰輮輹輰輲輸輵輷輵輰輱輷輵輴輲輵輲輸轼
轼輱輹輷輰−輰輱−輰輱轔輰輰輺輰輰輺輰輰輮輰輰輹輫輰輸輺輰輰轼 輰輮輹輴輳輴輹輸輹輹輸輸輱輹輲輷輲輹轼
轼輱輹輷輰−輰輱−輰輱轔輰輰輺輰輰輺輰輰輮輰輱輰輫輰輸輺輰輰轼 輰輮輸輹輵輰輲輸輰輱輶輱輴輶輴輶輸輹轼
轼輱輹輷輰−輰輱−輰輱轔輰輰輺輰輰輺輰輰輮輰輱輱輫輰輸輺輰輰轼 輰輮輷輷輰輱輰輴輸輳輹輸輸輳輹輶輵輶轼
轼輱輹輷輰−輰輱−輰輱轔輰輰輺輰輰輺輰輰輮輰輱輲輫輰輸輺輰輰轼 輰輮輷輸輴輵輵輳輶輰輶輰輰輰輱輲輸輱轼
轼輱輹輷輰−輰輱−輰輱轔輰輰輺輰輰輺輰輰輮輰輱輳輫輰輸輺輰輰轼 輰輮輵輹輴輳輰輳輰輹輸輱輷輰輵輸輲輵轼
轼輱輹輷輰−輰輱−輰輱轔輰輰輺輰輰輺輰輰輮輰輱輴輫輰輸輺輰輰轼 輰輮輴輶輱輸輴輱輳輵輱輲輵輳輱輰輹輳轼
轼輱輹輷輰−輰輱−輰輱轔輰輰輺輰輰輺輰輰輮輰輱輵輫輰輸輺輰輰轼 輰輮輲輶輴輵輹輴輸輲輴輴輶輷輳輹輶輴轼
轼輱輹輷輰−輰輱−輰輱轔輰輰輺輰輰輺輰輰輮輰輱輶輫輰輸輺輰輰轼 輰輮輳輱輶輷輵輳輰輴輷輶輶輶輶輶輴輵轼
轼輱輹輷輰−輰輱−輰輱轔輰輰輺輰輰輺輰輰輮輰輱輷輫輰輸輺輰輰轼 輰輮輲輳輳輰輰輱輰輷輸輰輳輵輱輴輵輳轼
轼輱輹輷輰−輰輱−輰輱轔輰輰輺輰輰輺輰輰輮輰輱輸輫輰輸輺輰輰轼 輰輮輰輶輶輶輶輱輱輲輳輷輶輲輲輳輲輵轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−輫� �
2.13 Re_sample

2.13.1 函数简介

本函数对输入序列按照指定的频率进行重采样，包括上采样和下采样。目前，本函

数支持的上采样方法包括 轎轡轎填充法輨轎轡轎輩、前值填充法輨轆轆轩转转輩、后值填充法輨轂轆轩转转輩以及

輱輹
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线性插值法輨轌轩轮轥轡轲輩；本函数支持的下采样方法为分组聚合，聚合方法包括最大值輨轍轡轸輩、

最小值輨轍轩轮輩、首值輨轆轩轲轳轴輩、末值輨轌轡轳轴輩、平均值輨轍轥轡轮輩和中位数輨轍轥轤轩轡轮輩。

函数名： 轒轅轟轓轁轍轐轌轅

输入序列：仅支持单个输入序列，类型为 轉轎轔輳輲 輯 轉轎轔輶輴 輯 轆轌轏轁轔 輯 轄轏轕轂轌轅。

参数：

轥轶轥轲轹：重采样频率，是一个有单位的正数。目前支持五种单位，分别是輧轭轳輧（毫

秒）、輧轳輧（秒）、輧轭輧（分钟）、輧轨輧（小时）和輧轤輧（天）。该参数不允许缺省。

轩轮轴轥轲轰：上采样的插值方法，取值为輧轎轡轎輧、輧轆轆轩转转輧、輧轂轆轩转转輧或輧轌轩轮轥轡轲輧。在缺省情况

下，使用 轎轡轎填充法。

轡轧轧轲：下采样的聚合方法，取值为輧轍轡轸輧、輧轍轩轮輧、輧轆轩轲轳轴輧、輧轌轡轳轴輧、輧轍轥轡轮輧或輧轍轥轤轩轡轮輧。

在缺省情况下，使用平均数聚合。

轳轴轡轲轴：重采样的起始时间（包含），是一个格式为輧轹轹轹轹輭轍轍輭轤轤 轈轈輺轭轭輺轳轳輧的时间

字符串。在缺省情况下，使用第一个有效数据点的时间戳。

轥轮轤：重采样的结束时间（不包含），是一个格式为輧轹轹轹轹輭轍轍輭轤轤 轈轈輺轭轭輺轳轳輧的时

间字符串。在缺省情况下，使用最后一个有效数据点的时间戳。

输出序列：输出单个序列，类型为轄轏轕轂轌轅。该序列按照重采样频率严格等间隔分

布。

提示：数据中的 轎轡轎将会被忽略。

2.13.2 使用示例

2.13.2.1 上采样

当重采样频率高于数据原始频率时，将会进行上采样。

输入序列：� �
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫
轼 轔轩轭轥轼 轲软软轴 輮 轴轥轳轴 輮轤輱輮轳輱轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫
轼輲輰輲輱−輰輳−輰輶轔輱輶輺輰輰輺輰輰輮輰輰輰輫輰輸輺輰輰轼 輳輮輰輹轼
轼輲輰輲輱−輰輳−輰輶轔輱輶輺輱輵輺輰輰輮輰輰輰輫輰輸輺輰輰轼 輳輮輵輳轼
轼輲輰輲輱−輰輳−輰輶轔輱輶輺輳輰輺輰輰輮輰輰輰輫輰輸輺輰輰轼 輳輮輵轼
轼輲輰輲輱−輰輳−輰輶轔輱輶輺輴輵輺輰輰輮輰輰輰輫輰輸輺輰輰轼 輳輮輵輱轼
轼輲輰輲輱−輰輳−輰輶轔輱輷輺輰輰輺輰輰輮輰輰輰輫輰輸輺輰輰轼 輳輮輴輱轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫� �

用于查询的轓轑轌语句：� �
轳轥转轥轣轴 轲轥轟轳轡轭轰转轥輨轳輱 輬 輧轥轶轥轲轹輧輽輧輵轭輧 輬 輧轩轮轴轥轲轰 輧輽輧转轩轮轥轡轲 輧輩 车轲软轭 轲软软轴 輮 轴轥轳轴 輮轤輱� �
输出序列：� �

輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫
轼 轔轩轭轥轼 轲轥轟轳轡轭轰转轥輨轲软软轴 輮 轴轥轳轴 輮轤輱輮轳輱輬 輢轥轶轥轲轹輢輽輢輵轭輢 輬 輢轩轮轴轥轲轰輢輽輢转轩轮轥轡轲輢輩 轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫

輲輰
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轼輲輰輲輱−輰輳−輰輶轔輱輶輺輰輰輺輰輰輮輰輰輰輫輰輸輺輰輰轼 輳輮輰輸輹輹輹輹輹輱輴輱輶輹輳輱輱輵轼
轼輲輰輲輱−輰輳−輰輶轔輱輶輺輰輵輺輰輰輮輰輰輰輫輰輸輺輰輰轼 輳輮輲輳輶輶輶輶輵輹輹輹輰輹輴輶輴輴轼
轼輲輰輲輱−輰輳−輰輶轔輱輶輺輱輰輺輰輰輮輰輰輰輫輰輸輺輰輰轼 輳輮輳輸輳輳輳輳輲輸輵輶輴輹輶輱輷輷轼
轼輲輰輲輱−輰輳−輰輶轔輱輶輺輱輵輺輰輰輮輰輰輰輫輰輸輺輰輰轼 輳輮輵輲輹輹輹輹輹輷輱輳輸輹輷輷輰輵轼
轼輲輰輲輱−輰輳−輰輶轔輱輶輺輲輰輺輰輰輮輰輰輰輫輰輸輺輰輰轼 輳輮輵輱輹輹輹輹輹輸輰輹輲輶輵輱輳輷轼
轼輲輰輲輱−輰輳−輰輶轔輱輶輺輲輵輺輰輰輮輰輰輰輫輰輸輺輰輰轼 輳輮輵輰輹輹輹輹輹輹輰輴輶輳輲輵輷轼
轼輲輰輲輱−輰輳−輰輶轔輱輶輺輳輰輺輰輰輮輰輰輰輫輰輸輺輰輰轼 輳輮輵轼
轼輲輰輲輱−輰輳−輰輶轔輱輶輺輳輵輺輰輰輮輰輰輰輫輰輸輺輰輰轼 輳輮輵輰輳輳輳輳輳輳輰輱輵輴輴輱輹轼
轼輲輰輲輱−輰輳−輰輶轔輱輶輺輴輰輺輰輰輮輰輰輰輫輰輸輺輰輰轼 輳輮輵輰輶輶輶輶輶輶輰輳輰輸輸輳輸轼
轼輲輰輲輱−輰輳−輰輶轔輱輶輺輴輵輺輰輰輮輰輰輰輫輰輸輺輰輰轼 輳輮輵輰輹輹輹輹輹輹輰輴輶輳輲輵輷轼
轼輲輰輲輱−輰輳−輰輶轔輱輶輺輵輰輺輰輰輮輰輰輰輫輰輸輺輰輰轼 輳輮輴輷輶輶輶輶輶輸輸輹輱輹輰輶輷輴轼
轼輲輰輲輱−輰輳−輰輶轔輱輶輺輵輵輺輰輰輮輰輰輰輫輰輸輺輰輰轼 輳輮輴輴輳輳輳輳輳輸輷輳輷輴輸輷輸轼
轼輲輰輲輱−輰輳−輰輶轔輱輷輺輰輰輺輰輰輮輰輰輰輫輰輸輺輰輰轼 輳輮輴輱輰輰輰輰輰輸輵輸輳輰輶輸輸輵轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫� �
2.13.2.2 下采样

当重采样频率低于数据原始频率时，将会进行下采样。

输入序列同上，用于查询的轓轑轌语句如下：� �
轳轥转轥轣轴 轲轥轟轳轡轭轰转轥輨轳輱 輬 輧轥轶轥轲轹輧輽輧輳輰轭輧 輬 輧轡轧轧轲輧輽輧 车 轩 轲轳 轴 輧輩 车轲软轭 轲软软轴 輮 轴轥轳轴 輮轤輱� �
输出序列：� �

輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫
轼 轔轩轭轥轼 轲轥轟轳轡轭轰转轥輨轲软软轴 輮 轴轥轳轴 輮轤輱輮轳輱輬 輢轥轶轥轲轹輢輽輢輳輰轭輢 輬 輢轡轧轧轲輢輽輢车 轩 轲轳 轴 輢輩 轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫
轼輲輰輲輱−輰輳−輰輶轔輱輶輺輰輰輺輰輰輮輰輰輰輫輰輸輺輰輰轼 輳輮輰輸輹輹輹輹輹輱輴輱輶輹輳輱輱輵轼
轼輲輰輲輱−輰輳−輰輶轔輱輶輺輳輰輺輰輰輮輰輰輰輫輰輸輺輰輰轼 輳輮輵轼
轼輲輰輲輱−輰輳−輰輶轔輱輷輺輰輰輺輰輰輮輰輰輰輫輰輸輺輰輰轼 輳輮輴輱輰輰輰輰輰輸輵輸輳輰輶輸輸輵轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫� �
2.13.2.3 指定重采样时间段

可以使用 轳轴轡轲轴和 轥轮轤两个参数指定重采样的时间段，超出实际时间范围的部分会被

插值填补。

输入序列同上，用于查询的轓轑轌语句如下：� �
轳轥转轥轣轴 轲轥轟轳轡轭轰转轥輨轳輱 輬 輧轥轶轥轲轹輧輽輧輳輰轭輧 輬 輧 轳轴轡轲轴 輧輽輧輲輰輲輱−輰輳−輰輶輠輱輵輺輰輰輺輰輰輧輩 车轲软轭 轲软软轴 輮 轴轥轳轴 輮轤輱� �
输出序列：� �

輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫

轼 轔轩轭轥轼 轲轥轟轳轡轭轰转轥輨轲软软轴 輮 轴轥轳轴 輮轤輱輮轳輱輬 輢轥轶轥轲轹輢輽輢輳輰轭輢 輬 輢轳轴轡轲轴輢輽輢輲輰輲輱−輰輳−輰輶 輱輵輺輰輰輺輰輰輢輩
轼

輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫

輲輱
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轼輲輰輲輱−輰輳−輰輶轔輱輵輺輰輰輺輰輰輮輰輰輰輫輰輸輺輰輰轼 轎轡轎
轼

轼輲輰輲輱−輰輳−輰輶轔輱輵輺輳輰輺輰輰輮輰輰輰輫輰輸輺輰輰轼 轎轡轎
轼

轼輲輰輲輱−輰輳−輰輶轔輱輶輺輰輰輺輰輰輮輰輰輰輫輰輸輺輰輰轼
輳輮輳輰輹輹輹輹輹輴輲輷輷輹輵輴輱轼

轼輲輰輲輱−輰輳−輰輶轔輱輶輺輳輰輺輰輰輮輰輰輰輫輰輸輺輰輰轼
輳輮輵輰輴輹輹輹輹輹輵輲輳輱輶輲輸輴轼

轼輲輰輲輱−輰輳−輰輶轔輱輷輺輰輰輺輰輰輮輰輰輰輫輰輸輺輰輰轼
輳輮輴輱輰輰輰輰輰輸輵輸輳輰輶輸輸輵轼

輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫

� �
2.14 Sample

2.14.1 函数简介

本函数对输入序列进行采样，即从输入序列中选取指定数量的数据点并输出。目

前，本函数支持两种采样方法：蓄水池采样法（reservoir sampling）对数据进行随机采
样，所有数据点被采样的概率相同；等距采样法（isometric sampling）按照相等的索引
间隔对数据进行采样。

函数名： 轓轁轍轐轌轅

输入序列：仅支持单个输入序列，类型可以是任意的。

参数：

轭轥轴轨软轤：采样方法，取值为輧轲轥轳轥轲轶软轩轲輧或輧轩轳软轭轥轴轲轩轣輧。在缺省情况下，采用蓄水池

采样法。

轫：采样数，它是一个正整数，在缺省情况下为輱。

输出序列：输出单个序列，类型与输入序列相同。该序列的长度为采样数，序列中

的每一个数据点都来自于输入序列。

提示：如果采样数大于序列长度，那么输入序列中所有的数据点都会被输出。

2.14.2 使用示例

2.14.2.1 蓄水池采样

当 轭轥轴轨软轤参数为輧轲轥轳轥轲轶软轩轲輧或缺省时，采用蓄水池采样法对输入序列进行采样。由

于该采样方法具有随机性，下面展示的输出序列只是一种可能的结果。

输入序列：� �
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫
轼 轔轩轭轥轼 轲软软轴 輮 轴轥轳轴 輮轤輱輮轳輱轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輱輮輰輰輰輫輰輸輺輰輰轼 輱輮輰轼

輲輲
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轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輲輮輰輰輰輫輰輸輺輰輰轼 輲輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輳輮輰輰輰輫輰輸輺輰輰轼 輳輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輴輮輰輰輰輫輰輸輺輰輰轼 輴輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輵輮輰輰輰輫輰輸輺輰輰轼 輵輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輶輮輰輰輰輫輰輸輺輰輰轼 輶輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輷輮輰輰輰輫輰輸輺輰輰轼 輷輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輸輮輰輰輰輫輰輸輺輰輰轼 輸輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輹輮輰輰輰輫輰輸輺輰輰轼 輹輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輱輰輮輰輰輰輫輰輸輺輰輰轼 輱輰輮輰轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫� �

用于查询的轓轑轌语句：� �
轳轥转轥轣轴 轳轡轭轰转轥輨轳輱 輬 輧轭轥轴轨软轤輧輽輧轲轥轳轥轲轶软轩轲 輧 輬 輧轫輧輽輧輵輧輩 车轲软轭 轲软软轴 輮 轴轥轳轴 輮轤輱� �
输出序列：� �

輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫
轼 轔轩轭轥轼轳轡轭轰转轥輨轲软软轴 輮 轴轥轳轴 輮轤輱輮轳輱輬 輢轭轥轴轨软轤輢輽輢轲轥轳轥轲轶软轩轲輢 輬 輢轫輢輽輢輵輢輩 轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輲輮輰輰輰輫輰輸輺輰輰轼 輲輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輳輮輰輰輰輫輰輸輺輰輰轼 輳輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輵輮輰輰輰輫輰輸輺輰輰轼 輵輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輸輮輰輰輰輫輰輸輺輰輰轼 輸輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輱輰輮輰輰輰輫輰輸輺輰輰轼 輱輰輮輰轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫� �
2.14.2.2 等距采样

当 轭轥轴轨软轤参数为輧轩轳软轭轥轴轲轩轣輧时，采用等距采样法对输入序列进行采样。

输入序列同上，用于查询的轓轑轌语句如下：� �
轳轥转轥轣轴 轳轡轭轰转轥輨轳輱 輬 輧轭轥轴轨软轤輧輽輧轩轳软轭轥轴轲轩轣 輧 輬 輧轫輧輽輧輵輧輩 车轲软轭 轲软软轴 輮 轴轥轳轴 輮轤輱� �
输出序列：� �

輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫
轼 轔轩轭轥轼轳轡轭轰转轥輨轲软软轴 輮 轴轥轳轴 輮轤輱輮轳輱輬 輢轭轥轴轨软轤輢輽輢轩轳软轭轥轴轲轩轣輢 輬 輢轫輢輽輢輵輢輩 轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輱輮輰輰輰輫輰輸輺輰輰轼 輱輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輳輮輰輰輰輫輰輸輺輰輰轼 輳輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輵輮輰輰輰輫輰輸輺輰輰轼 輵輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輷輮輰輰輰輫輰輸輺輰輰轼 輷輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輹輮輰輰輰輫輰輸輺輰輰轼 輹輮輰轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫� �
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2.15 Segment

2.15.1 函数简介

本函数按照数据的线性变化趋势将数据划分为多个子序列，返回分段直线拟合后的

子序列首值或所有拟合值。

函数名： 轓轅轇轍轅轎轔

输入序列：仅支持单个输入序列，类型为 轉轎轔輳輲 輯 轉轎轔輶輴 輯 轆轌轏轁轔 輯 轄轏轕轂轌轅

参数：

软轵轴轰轵轴：輢轡转转輢输出所有拟合值；輢輜轲轳轴輢输出子序列起点拟合值。默认为輢輜轲轳轴輢。

轥轲轲软轲：判定存在线性趋势的误差允许阈值。误差的定义为子序列进行线性拟合的

误差的绝对值的均值。默认为輰輮輱輮

输出序列：输出单个序列，类型为轄轏轕轂轌轅。

提示： 函数默认所有数据等时间间隔分布。函数读取所有数据，若原始数据过多，

请先进行降采样处理。拟合采用自底向上方法，子序列的尾值可能会被认作子序列首值

输出。

2.15.2 使用示例

输入序列：� �
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−輫
轼 轔轩轭轥轼 轲软软轴 輮 轴轥轳轴 輮 轳輱轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−輫
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輰輰輫輰輸輺輰輰轼 輵輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輱輰輰輫輰輸輺輰輰轼 輰輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輲輰輰輫輰輸輺輰輰轼 輱輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輳輰輰輫輰輸輺輰輰轼 輲輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輴輰輰輫輰輸輺輰輰轼 輳輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輵輰輰輫輰輸輺輰輰轼 輴輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輶輰輰輫輰輸輺輰輰轼 輵輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輷輰輰輫輰輸輺輰輰轼 輶輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輸輰輰輫輰輸輺輰輰轼 輷輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輹輰輰輫輰輸輺輰輰轼 輸輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輰輰輰輫輰輸輺輰輰轼 輹輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輱輰輰輫輰輸輺輰輰轼 輹輮輱轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輲輰輰輫輰輸輺輰輰轼 輹輮輲轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輳輰輰輫輰輸輺輰輰轼 輹輮輳轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輴輰輰輫輰輸輺輰輰轼 輹輮輴轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輵輰輰輫輰輸輺輰輰轼 輹輮輵轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輶輰輰輫輰輸輺輰輰轼 輹輮輶轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輷輰輰輫輰輸輺輰輰轼 輹輮輷轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輸輰輰輫輰輸輺輰輰轼 輹輮輸轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輹輰輰輫輰輸輺輰輰轼 輹輮輹轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輲輮輰輰輰輫輰輸輺輰輰轼 輱輰輮輰轼
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轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輲輮輱輰輰輫輰輸輺輰輰轼 輸輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輲輮輲輰輰輫輰輸輺輰輰轼 輶輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輲輮輳輰輰輫輰輸輺輰輰轼 輴輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輲輮輴輰輰輫輰輸輺輰輰轼 輲輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輲輮輵輰輰輫輰輸輺輰輰轼 輰輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輲輮輶輰輰輫輰輸輺輰輰轼 −輲輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輲輮輷輰輰輫輰輸輺輰輰轼 −輴輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輲輮輸輰輰輫輰輸輺輰輰轼 −輶輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輲輮輹輰輰輫輰輸輺輰輰轼 −輸輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輳輮輰輰輰輫輰輸輺輰輰轼 −輱輰輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輳輮輱輰輰輫輰輸輺輰輰轼 輱輰輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輳輮輲輰輰輫輰輸輺輰輰轼 輱輰輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輳輮輳輰輰輫輰輸輺輰輰轼 輱輰輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輳輮輴輰輰輫輰輸輺輰輰轼 輱輰輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輳輮輵輰輰輫輰輸輺輰輰轼 輱輰輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輳輮輶輰輰輫輰輸輺輰輰轼 輱輰輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輳輮輷輰輰輫輰輸輺輰輰轼 輱輰輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輳輮輸輰輰輫輰輸輺輰輰轼 輱輰輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輳輮輹輰輰輫輰輸輺輰輰轼 輱輰輮輰轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−輫� �

用于查询的轓轑轌语句：� �
轳轥转轥轣轴 轳轥轧轭轥轮轴輨轳輱 輬 輢轥轲轲软轲輢輽輢輰輮輱輢輩 车轲软轭 轲软软轴 輮 轴轥轳轴� �
输出序列：� �

輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫
轼 轔轩轭轥轼轳轥轧轭轥轮轴輨轲软软轴 輮 轴轥轳轴 輮 轳輱輬 輢轥轲轲软轲輢輽輢輰輮輱輢輩 轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輰輰輫輰輸輺輰輰轼 輵輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輲輰輰輫輰輸輺輰輰轼 輱輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輰輰輰輫輰輸輺輰輰轼 輹輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輲輮輰輰輰輫輰輸輺輰輰轼 輱輰輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輳輮輰輰輰輫輰輸輺輰輰轼 −輱輰輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輳輮輲輰輰輫輰輸輺輰輰轼 輱輰輮輰轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫� �
2.16 Skew

2.16.1 函数简介

本函数用于计算单列数值型数据的总体偏度

函数名： 轓轋轅轗

输入序列：仅支持单个输入序列，类型为 轉轎轔輳輲 輯 轉轎轔輶輴 輯 轆轌轏轁轔 輯 轄轏轕轂轌轅
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输出序列： 输出单个序列，类型为轄轏轕轂轌轅，序列仅包含一个时间戳为輰、值为总

体偏度的数据点。

提示：数据中的空值、缺失值和 轎轡轎将会被忽略。

2.16.2 使用示例

输入序列：� �
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫
轼 轔轩轭轥轼 轲软软轴 輮 轴轥轳轴 輮轤輱輮轳輱轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輰輮輰輰輰輫輰輸輺輰輰轼 輱輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輱輮輰輰輰輫輰輸輺輰輰轼 輲輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輲輮輰輰輰輫輰輸輺輰輰轼 輳輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輳輮輰輰輰輫輰輸輺輰輰轼 輴輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輴輮輰輰輰輫輰輸輺輰輰轼 輵輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輵輮輰輰輰輫輰輸輺輰輰轼 輶輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輶輮輰輰輰輫輰輸輺輰輰轼 輷輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輷輮輰輰輰輫輰輸輺輰輰轼 輸輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輸輮輰輰輰輫輰輸輺輰輰轼 輹輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輹輮輰輰輰輫輰輸輺輰輰轼 輱輰輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輱輰輮輰輰輰輫輰輸輺輰輰轼 輱輰輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輱輱輮輰輰輰輫輰輸輺輰輰轼 輱輰輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輱輲輮輰輰輰輫輰輸輺輰輰轼 輱輰輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輱輳輮輰輰輰輫輰輸輺輰輰轼 輱輰輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輱輴輮輰輰輰輫輰輸輺輰輰轼 輱輰輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輱輵輮輰輰輰輫輰輸輺輰輰轼 輱輰輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輱輶輮輰輰輰輫輰輸輺輰輰轼 輱輰輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輱輷輮輰輰輰輫輰輸輺輰輰轼 輱輰輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輱輸輮輰輰輰輫輰輸輺輰輰轼 輱輰輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輱輹輮輰輰輰輫輰輸輺輰輰轼 輱輰輮輰轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫� �

用于查询的轓轑轌语句：� �
轳轥转轥轣轴 轳轫轥轷輨轳輱輩 车轲软轭 轲软软轴 輮 轴轥轳轴 輮轤輱� �
输出序列：� �

輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−輫
轼 轔轩轭轥轼 轳轫轥轷輨轲软软轴 輮 轴轥轳轴 輮轤輱輮轳輱輩 轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−輫
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輰輰輫輰輸輺輰輰轼 −輰輮輹輹輹輸輴輲輷輴輰輲輲輹輲輶輴輴轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−輫� �
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2.17 Spline

2.17.1 函数简介

本函数提供对原始序列进行三次样条曲线拟合后的插值重采样。

函数名： 轓轐轌轉轎轅

输入序列：仅支持单个输入序列，类型为 轉轎轔輳輲 輯 轉轎轔輶輴 輯 轆轌轏轁轔 輯 轄轏轕轂轌轅。

参数：

轰软轩轮轴轳：重采样个数。

输出序列：输出单个序列，类型为轄轏轕轂轌轅。

提示：输出序列保留输入序列的首尾值，等时间间隔采样。仅当输入点个数不少

于輴个时才计算插值。

2.17.2 使用示例

2.17.2.1 指定插值个数

输入序列：� �
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−輫
轼 轔轩轭轥轼 轲软软轴 輮 轴轥轳轴 輮 轳輱轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−輫
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輰輰輫輰輸輺輰輰轼 輰輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輳輰輰輫輰輸輺輰輰轼 輱輮輲轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輵輰輰輫輰輸輺輰輰轼 輱輮輷轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輷輰輰輫輰輸輺輰輰轼 輲輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輹輰輰輫輰輸輺輰輰轼 輲輮輱轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輱輰輰輫輰輸輺輰輰轼 輲輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輲輰輰輫輰輸輺輰輰轼 輱輮輸轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輳輰輰輫輰輸輺輰輰轼 輱輮輲轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輴輰輰輫輰輸輺輰輰轼 輱輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輵輰輰輫輰輸輺輰輰轼 輱輮輶轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−輫� �

用于查询的轓轑轌语句：� �
轳轥转轥轣轴 轳轰转轩轮轥輨轳輱 輬 輢轰软轩轮轴轳輢輽輢輱輵輱輢輩 车轲软轭 轲软软轴 輮 轴轥轳轴� �
输出序列：� �

輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫
轼 轔轩轭轥轼 轳轰转轩轮轥輨轲软软轴 輮 轴轥轳轴 輮 轳輱輬 輢轰软轩轮轴轳輢輽輢輱輵輱輢輩 轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輰輰輫輰輸輺輰輰轼 輰輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輱輰輫輰輸輺輰輰轼 輰輮輰輴輸輷輰輰輰輰輲輵輱輱輳輴輲輳輷轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輲輰輫輰輸輺輰輰轼 輰輮輰輹輶輸輰輰輰輰輴輹輵輹輱輰輶輴輶轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輳輰輫輰輸輺輰輰轼 輰輮輱輴輴輳輰輰輰輰輷輳輴輳輲輹輲輲輶轼
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轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輴輰輫輰輸輺輰輰轼 輰輮輱輹輱輲輰輰輰輰輹輶輶輳輸輹輹輷輲轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輵輰輫輰輸輺輰輰轼 輰輮輲輳輷輵輰輰輰輱輱輹輲輰輹輲輸輹輶轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輶輰輫輰輸輺輰輰轼 輰輮輲輸輳輲輰輰輰輱輴輱輱輴輳輷輹輹轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輷輰輫輰輸輺輰輰轼 輰輮輳輲輸輳輰輰輰輱輶輲輴輴輲輵輲輵輳轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輸輰輫輰輸輺輰輰轼 輰輮輳輷輲輸輰輰輰輱輸輳輱輰輵輴輶輹轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輹輰輫輰輸輺輰輰轼 輰輮輴輱輶輷輰輰輰輲輰輳輱輳輲輶輳轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輱輰輰輫輰輸輺輰輰轼 輰輮輴輶輰輰輰輰輰輲輲輲輵輲輴輰輰輸轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輱輱輰輫輰輸輺輰輰轼 輰輮輵輰輲輷輰輰輰輲輴輱輲輷輹輶輰輲轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輱輲輰輫輰輸輺輰輰轼 輰輮輵輴輴輸輰輰輰輲輵輹輳輹輹輴輱輴轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輱輳輰輫輰輸輺輰輰轼 輰輮輵輸輶輳輰輰輰輲輷輶輸輸輳輴輴輳轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輱輴輰輫輰輸輺輰輰轼 輰輮輶輲輷輲輰輰輰輲輹輳輷輳輱輶輹轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輱輵輰輫輰輸輺輰輰轼 輰輮輶輶輷輵輰輰輰輳輰輹輹輴輴輱輵輳轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輱輶輰輫輰輸輺輰輰轼 輰輮輷輰輷輲輰輰輰輳輲輵輵輲輰輸輳輳轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輱輷輰輫輰輸輺輰輰轼 輰輮輷輴輶輳輰輰輰輳輴輰輴輶輱輷輳輱轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輱輸輰輫輰輸輺輰輰轼 輰輮輷輸輴輸輰輰輰輳輵輴輷輶輶輸輴輶轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輱輹輰輫輰輸輺輰輰轼 輰輮輸輲輲輷輰輰輰輳輶輸輴輳輶輱輷輸轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輲輰輰輫輰輸輺輰輰轼 輰輮輸輶輰輰輰輰輰輳輸輱輴輶輹輷輲輸轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輲輱輰輫輰輸輺輰輰轼 輰輮輸輹輶輷輰輰輰輳輹輳輸輶輷輴輹輴轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輲輲輰輫輰輸輺輰輰轼 輰輮輹輳輲輸輰輰輰輴輰輵輶輲輹輴輷輷轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輲輳輰輫輰輸輺輰輰轼 輰輮輹輶輸輳輰輰輰輴輱輶輷輵輵輶輷輶轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輲輴輰輫輰輸輺輰輰轼 輱輮輰輰輳輲輰輰輰輴輲輷輲輴輶輰輹輵轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輲輵輰輫輰輸輺輰輰轼 輱輮輰輳輷輵輰輰輰輴輳輷輱輰輰輷輳轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輲輶輰輫輰輸輺輰輰轼 輱輮輰輷輱輲輰輰輰輴輴輶輳輱輹輵輸轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輲輷輰輫輰輸輺輰輰轼 輱輮輱輰輴輳輰輰輰輴輵輴輹輰輲輶輴輷轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輲輸輰輫輰輸輺輰輰轼 輱輮輱輳輶輸輰輰輰輴輶輲輸輴輹輹輳輴轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輲輹輰輫輰輸輺輰輰轼 輱輮輱輶輸輷輰輰輰輴輷輰輱輶輱輴輳輷轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輳輰輰輫輰輸輺輰輰轼 輱輮輲輰輰輰輰輰輰輴輷輶輸輳輷輱輵輸轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輳輱輰輫輰輸輺輰輰轼 輱輮輲輳輰輷輰輰輰輴輸輳輱輰輳輵輹輴轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輳輲輰輫輰輸輺輰輰轼 輱輮輲輶輰輸輰輰輰輴輸輹輱輳輹輵輵輷轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輳輳輰輫輰輸輺輰輰轼 輱輮輲輹輰輳輰輰輰輴輹輴輸輷輳輵輲輴轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輳輴輰輫輰輸輺輰輰轼 輱輮輳輱輹輲輰輰輰輵輰輰輲輳輳輹輶輷轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輳輵輰輫輰輸輺輰輰轼 輱輮輳輴輷輵輰輰輰輵輰輵輱輴輹輳輶輴轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輳輶輰輫輰輸輺輰輰轼 輱輮輳輷輵輲輰輰輰輵輰輹輵輴輸輱輸輶轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輳輷輰輫輰輸輺輰輰轼 輱輮輴輰輲輳輰輰輰輵輱輳輳輵輸輹輱轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輳輸輰輫輰輸輺輰輰轼 輱輮輴輲輸輸輰輰輰輵輱輶輵輱輰輰輰輹轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輳輹輰輫輰輸輺輰輰轼 輱輮輴輵輴輷輰輰輰輵輱輸輹輲輹輹輵輸轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輴輰輰輫輰輸輺輰輰轼 輱輮輴輸輰輰輰輰輰輵輲輰輵輴輷輲輳轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輴輱輰輫輰輸輺輰輰轼 輱輮輵輰輴輷輰輰輰輵輲輱輲輹輰輳輰輱轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輴輲輰輫輰輸輺輰輰轼 輱輮輵輲輸輸輰輰輰輵輲輱輰輸輷輶輴輶轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輴輳輰輫輰輸輺輰輰轼 輱輮輵輵輲輳輰輰輰輵輱輹輸輶輷輷輳輸轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輴輴輰輫輰輸輺輰輰轼 輱輮輵輷輵輲輰輰輰輵輱輷輵輵輹輰輵轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輴輵輰輫輰輸輺輰輰轼 輱輮輵輹輷輵輰輰輰輵輱輴輰輹輰輰輶轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輴輶輰輫輰輸輺輰輰轼 輱輮輶輱輹輲輰輰輰輵輰輹輳輸輹輲輴轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輴輷輰輫輰輸輺輰輰轼 輱輮輶輴輰輳輰輰輰輵輰輳輳輸輵輰輶輶轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輴輸輰輫輰輸輺輰輰轼 輱輮輶輶輰輸輰輰輰輴輹輶輰輰輶輰輱轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輴輹輰輫輰輸輺輰輰轼 輱輮輶輸輰輷輰輰輰輴輸輷輱輸輰輵輵轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輵輰輰輫輰輸輺輰輰轼 輱輮輷輰輰輰輰輰輰輴輷輶輸輳輷輱輵輸轼
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轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輳輱輰輫輰輸輺輰輰轼 輱輮輱輵輴輸輰輰輰輴輷輰輹輹輵輹輱輲轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輳輲輰輫輰輸輺輰輰轼 輱輮輱輱輳輰輶輶輷輱輰輷輸輹輹輹輹輹轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輳輳輰輫輰輸輺輰輰轼 輱輮輰輷輵輶輰輰輰輳輹輳輰輳輳輰輴輵轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輳輴輰輫輰輸輺輰輰轼 輱輮輰輴輳輲輰輰輰輳輳輱輸輷輸輶輸轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輳輵輰輫輰輸輺輰輰轼 輱輮輰輱輶輶輶輶輶輹輲輹輹輲輰輵輳轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輳輶輰輫輰輸輺輰輰轼 輰輮輹輹輶輸輰輰輰輱輹輲輶輴輲輲輲輳轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輳輷輰輫輰輸輺輰輰轼 輰輮輹輸輴輴輰輰輰輱輲輵輵輲輷輳輸輹轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輳輸輰輫輰輸輺輰輰轼 輰輮輹輸輰輲輶輶輶輷輳輴輰輵輹輶輵輵轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輳輹輰輫輰輸輺輰輰轼 輰輮輹輸輵輲輰輰輰輰輲輳輷輲輲輶輴輹轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輴輰輰輫輰輸輺輰輰轼 輱輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輴輱輰輫輰輸輺輰輰轼 輱輮輰輲輳輹輹輹輹輹輹輱輶輵輵輳輵轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輴輲輰輫輰輸輺輰輰轼 輱輮輰輵輵輹輹輹輹輹輹輰輴輶輳輲輵輶轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輴輳輰輫輰輸輺輰輰轼 輱輮輰輹輵輹輹輹輹輹輹輶輴輲輳輷輲輲轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輴輴輰輫輰輸輺輰輰轼 輱輮輱輴輴輰輰輰輰輰輰輹輵輳輶輷輴輴轼

輳輰



輲輮輱輸 轓轰轲轥轡轤

轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輴輵輰輫輰輸輺輰輰轼 輱輮輲輰輰輰輰輰輰輰輲輹輸輰輲輳輲輲轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輴輶輰輫輰輸輺輰輰轼 輱輮輲輶輴輰輰輰輰輰輵輷輲輲輰輴輶轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輴輷輰輫輰輸輺輰輰轼 輱輮輳輳輶輰輰輰輰輰輹輱輷輹輱輱輵輳轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輴輸輰輫輰輸輺輰輰轼 輱輮輴輱輶輰輰輰輰輱輳輳輵輱輴輴輰輵轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輴輹輰輫輰輸輺輰輰轼 輱輮輵輰輴輰輰輰輰輱輸輲輳輹輰輲輱輴轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輵輰輰輫輰輸輺輰輰轼 輱輮輶輰輰輰輰輰輰輲輳輸輴輱輸輵輸轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫� �
2.18 Spread

2.18.1 函数简介

本函数用于计算时间序列的极差，即最大值减去最小值的结果。

函数名： 轓轐轒轅轁轄

输入序列：仅支持单个输入序列，类型为 轉轎轔輳輲 輯 轉轎轔輶輴 輯 轆轌轏轁轔 輯 轄轏轕轂轌轅。

输出序列： 输出单个序列，类型与输入相同，序列仅包含一个时间戳为輰、值为极

差的数据点。

提示：数据中的空值、缺失值和 轎轡轎将会被忽略。

2.18.2 使用示例

输入序列：� �
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫
轼 轔轩轭轥轼 轲软软轴 輮 轴轥轳轴 輮轤輱輮轳輱轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輲輮輰輰輰輫輰輸輺輰輰轼 輱輰輰輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輳輮輰輰輰輫輰輸輺輰輰轼 輱輰輱輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輴輮輰輰輰輫輰輸輺輰輰轼 輱輰輲輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輶輮輰輰輰輫輰輸輺輰輰轼 輱輰輴輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輸輮輰輰輰輫輰輸輺輰輰轼 輱輲輶輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輱輰輮輰輰輰輫輰輸輺輰輰轼 輱輰輸輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輱輴輮輰輰輰輫輰輸輺輰輰轼 輱輱輲輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輱輵輮輰輰輰輫輰輸輺輰輰轼 輱輱輳輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輱輶輮輰輰輰輫輰輸輺輰輰轼 輱輱輴輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輱輸輮輰輰輰輫輰輸輺輰輰轼 輱輱輶輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輲輰輮輰輰輰輫輰輸輺輰輰轼 輱輱輸輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輲輲輮輰輰輰輫輰輸輺輰輰轼 輱輲輰輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輲輶輮輰輰輰輫輰輸輺輰輰轼 輱輲輴輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輲輸輮輰輰輰輫輰輸輺輰輰轼 輱輲輶輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輳輰輮輰輰輰輫輰輸輺輰輰轼 轎轡轎轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫� �

用于查询的轓轑轌语句：� �
轳轥转轥轣轴 轳轰轲轥轡轤輨轳輱輩 车轲软轭 轲软软轴 輮 轴轥轳轴 輮轤輱 轷轨轥轲轥 轴轩轭轥 輼輽 輲輰輲輰−輰輱−輰輱 輰輰輺輰輰輺輳輰� �

輳輱



輲輮輱輹 轓轴轤轤轥轶

输出序列：� �
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−輫
轼 轔轩轭轥轼 轳轰轲轥轡轤輨轲软软轴 輮 轴轥轳轴 輮轤輱輮轳輱輩 轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−輫
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輰輰輫輰輸輺輰輰轼 輲輶輮輰轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−輫� �
2.19 Stddev

2.19.1 函数简介

本函数用于计算单列数值型数据的总体标准差。

函数名： 轓轔轄轄轅轖

输入序列：仅支持单个输入序列，类型为 轉轎轔輳輲 輯 轉轎轔輶輴 輯 轆轌轏轁轔 輯 轄轏轕轂轌轅。

输出序列： 输出单个序列，类型为轄轏轕轂轌轅。序列仅包含一个时间戳为輰、值为总

体标准差的数据点。

提示：数据中的空值、缺失值和 轎轡轎将会被忽略。

2.19.2 使用示例

输入序列：� �
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫
轼 轔轩轭轥轼 轲软软轴 輮 轴轥轳轴 輮轤輱輮轳輱轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輰輮輰輰輰輫輰輸輺輰輰轼 輱輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輱輮輰輰輰輫輰輸輺輰輰轼 輲輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輲輮輰輰輰輫輰輸輺輰輰轼 輳輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輳輮輰輰輰輫輰輸輺輰輰轼 輴輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輴輮輰輰輰輫輰輸輺輰輰轼 輵輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輵輮輰輰輰輫輰輸輺輰輰轼 輶輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輶輮輰輰輰輫輰輸輺輰輰轼 輷輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輷輮輰輰輰輫輰輸輺輰輰轼 輸輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輸輮輰輰輰輫輰輸輺輰輰轼 輹輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輹輮輰輰輰輫輰輸輺輰輰轼 輱輰輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輱輰輮輰輰輰輫輰輸輺輰輰轼 輱輱輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輱輱輮輰輰輰輫輰輸輺輰輰轼 輱輲輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輱輲輮輰輰輰輫輰輸輺輰輰轼 輱輳輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輱輳輮輰輰輰輫輰輸輺輰輰轼 輱輴輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輱輴輮輰輰輰輫輰輸輺輰輰轼 輱輵輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輱輵輮輰輰輰輫輰輸輺輰輰轼 輱輶輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輱輶輮輰輰輰輫輰輸輺輰輰轼 輱輷輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輱輷輮輰輰輰輫輰輸輺輰輰轼 輱輸輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輱輸輮輰輰輰輫輰輸輺輰輰轼 輱輹輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輱輹輮輰輰輰輫輰輸輺輰輰轼 輲輰輮輰轼

輳輲



輲輮輲輰 轔轩轭轥轗轥轩轧轨轴轥轤轁轶轧

輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫� �
用于查询的轓轑轌语句：� �

轳轥转轥轣轴 轳轴轤轤轥轶輨轳輱輩 车轲软轭 轲软软轴 輮 轴轥轳轴 輮轤輱� �
输出序列：� �

輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−輫
轼 轔轩轭轥轼 轳轴轤轤轥轶輨轲软软轴 輮 轴轥轳轴 輮轤輱輮轳輱輩 轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−輫
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輰輰輫輰輸輺輰輰轼 輵輮輷輶輶輲輸輱輲輹輷輳輳輵輳輹輶輵轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−輫� �
2.20 TimeWeightedAvg

2.20.1 函数简介

本函数用于计算时间序列的时间加权平均值，即在相同时间单位下的数值积分除以

序列总的时间跨度。更多关于数值积分计算的信息请参考 轉轮轴轥轧轲轡转函数。

函数名： 轔轉轍轅轗轅轉轇轈轔轅轄轁轖轇

输入序列：仅支持单个输入序列，类型为 轉轎轔輳輲 輯 轉轎轔輶輴 輯 轆轌轏轁轔 輯 轄轏轕轂轌轅。

输出序列： 输出单个序列，类型为轄轏轕轂轌轅，序列仅包含一个时间戳为輰、值为时

间加权平均结果的数据点。

提示：

时间加权的平均值等于在任意时间单位 轵轮轩轴下计算的数值积分（即折线图中每相

邻两个数据点和时间轴形成的直角梯形的面积之和），

除以相同时间单位下输入序列的时间跨度，其值与具体采用的时间单位无关，默认

与轉软轔轄轂时间单位一致。

数据中的 轎轡轎将会被忽略。折线将以临近两个有值数据点为准。

输入序列为空时，函数输出结果为輰；仅有一个数据点时，输出结果为该点数值。

2.20.2 使用示例

输入序列：� �
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫
轼 轔轩轭轥轼 轲软软轴 輮 轴轥轳轴 輮轤輱輮轳輱轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輱輮輰輰輰輫輰輸輺輰輰轼 輱轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輲輮輰輰輰輫輰輸輺輰輰轼 輲轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輳輮輰輰輰輫輰輸輺輰輰轼 輵轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輴輮輰輰輰輫輰輸輺輰輰轼 輶轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輵輮輰輰輰輫輰輸輺輰輰轼 輷轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輸輮輰輰輰輫輰輸輺輰輰轼 輸轼

輳輳



輲輮輲輱 轚轓轣软轲轥

轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輹輮輰輰輰輫輰輸輺輰輰轼 轎轡轎轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輱輰輮輰輰輰輫輰輸輺輰輰轼 輱輰轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫� �

用于查询的轓轑轌语句：� �
轳轥转轥轣轴 轴轩轭轥轷轥轩轧轨轴轥轤轡轶轧輨轳輱輩 车轲软轭 轲软软轴 輮 轴轥轳轴 輮轤輱 轷轨轥轲轥 轴轩轭轥 輼輽 輲輰輲輰−輰輱−輰輱 輰輰輺輰輰輺輱輰� �
输出序列：� �

輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫
轼 轔轩轭轥轼 轴轩轭轥轷轥轩轧轨轴轥轤轡轶轧輨轲软软轴 輮 轴轥轳轴 輮轤輱輮轳輱輩 轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輰輰輫輰輸輺輰輰轼 輵輮輷輵轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫� �

其计算公式为：

1

2
[(1+2)×1+(2+5)×1+(5+6)×1+(6+7)×1+(7+8)×3+(8+10)×2]/10 = 5.75

2.21 ZScore

2.21.1 函数简介

本函数将输入序列使用轺輭轳轣软轲轥方法进行归一化。

函数名： 轚轓轃轏轒轅

输入序列：仅支持单个输入序列，类型为 轉轎轔輳輲 輯 轉轎轔輶輴 輯 轆轌轏轁轔 輯 轄轏轕轂轌轅。

参数：

轭轥轴轨软轤：若设置为輢轢轡轴轣轨輢，则将数据全部读入后转换；若设置为輢轳轴轲轥轡轭輢，则需用

户提供均值及方差进行流式计算转换。默认为輢轢轡轴轣轨輢。

轡轶轧：使用流式计算时的均值。

轳轤：使用流式计算时的标准差。

输出序列：输出单个序列，类型为轄轏轕轂轌轅。

2.21.2 使用示例

2.21.2.1 全数据计算

输入序列：� �
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−輫
轼 轔轩轭轥轼 轲软软轴 輮 轴轥轳轴 輮 轳輱轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−輫
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輱輰輰輫輰輸輺輰輰轼 輰輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輲輰輰輫輰輸輺輰輰轼 輰輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輳輰輰輫輰輸輺輰輰轼 輱輮輰轼

輳輴
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轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輴輰輰輫輰輸輺輰輰轼 −輱輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輵輰輰輫輰輸輺輰輰轼 輰輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輶輰輰輫輰輸輺輰輰轼 輰輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輷輰輰輫輰輸輺輰輰轼 −輲輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輸輰輰輫輰輸輺輰輰轼 輲輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輹輰輰輫輰輸輺輰輰轼 輰輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輰輰輰輫輰輸輺輰輰轼 輰輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輱輰輰輫輰輸輺輰輰轼 輱輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輲輰輰輫輰輸輺輰輰轼 −輱輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輳輰輰輫輰輸輺輰輰轼 −輱輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輴輰輰輫輰輸輺輰輰轼 輱輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輵輰輰輫輰輸輺輰輰轼 輰輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輶輰輰輫輰輸輺輰輰轼 輰輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輷輰輰輫輰輸輺輰輰轼 輱輰輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輸輰輰輫輰輸輺輰輰轼 輲輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輹輰輰輫輰輸輺輰輰轼 −輲輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輲輮輰輰輰輫輰輸輺輰輰轼 輰輮輰轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−輫� �

用于查询的轓轑轌语句：� �
轳轥转轥轣轴 轺轳轣软轲轥輨轳輱輩 车轲软轭 轲软软轴 輮 轴轥轳轴� �
输出序列：� �

輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−輫
轼 轔轩轭轥轼 轺轳轣软轲轥輨轲软软轴 輮 轴轥轳轴 輮 轳輱輩 轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−輫
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輱輰輰輫輰輸輺輰輰轼−輰輮輲輰輶輷輲輴輵輵輷輶輴輸輶輸輰輷輸轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輲輰輰輫輰輸輺輰輰轼−輰輮輲輰輶輷輲輴輵輵輷輶輴輸輶輸輰輷輸轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輳輰輰輫輰輸輺輰輰轼 輰輮輲輰輶輷輲輴輵輵輷輶輴輸輶輸輰輷輸轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輴輰輰輫輰輸輺輰輰轼 −輰輮輶輲輰輱輷輳輶輷輲輹輴輶輰輴輲輳轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輵輰輰輫輰輸輺輰輰轼−輰輮輲輰輶輷輲輴輵輵輷輶輴輸輶輸輰輷輸轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輶輰輰輫輰輸輺輰輰轼−輰輮輲輰輶輷輲輴輵輵輷輶輴輸輶輸輰輷輸轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輷輰輰輫輰輸輺輰輰轼 −輱輮輰輳輳輶輲輲輷輸輸輲輴輳輴輰輴轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輸輰輰輫輰輸輺輰輰轼 輰輮輶輲輰輱輷輳輶輷輲輹輴輶輰輴輲輳轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輹輰輰輫輰輸輺輰輰轼−輰輮輲輰輶輷輲輴輵輵輷輶輴輸輶輸輰輷輸轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輰輰輰輫輰輸輺輰輰轼−輰輮輲輰輶輷輲輴輵輵輷輶輴輸輶輸輰輷輸轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輱輰輰輫輰輸輺輰輰轼 輰輮輲輰輶輷輲輴輵輵輷輶輴輸輶輸輰輷輸轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輲輰輰輫輰輸輺輰輰轼 −輰輮輶輲輰輱輷輳輶輷輲輹輴輶輰輴輲輳轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輳輰輰輫輰輸輺輰輰轼 −輰輮輶輲輰輱輷輳輶輷輲輹輴輶輰輴輲輳轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輴輰輰輫輰輸輺輰輰轼 輰輮輲輰輶輷輲輴輵輵輷輶輴輸輶輸輰輷輸轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輵輰輰輫輰輸輺輰輰轼−輰輮輲輰輶輷輲輴輵輵輷輶輴輸輶輸輰輷輸轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輶輰輰輫輰輸輺輰輰轼−輰輮輲輰輶輷輲輴輵輵輷輶輴輸輶輸輰輷輸轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輷輰輰輫輰輸輺輰輰轼 輳輮輹輲輷輷輶輶輵輹輵輳輲輴輹輳輴輸轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輸輰輰輫輰輸輺輰輰轼 輰輮輶輲輰輱輷輳輶輷輲輹輴輶輰輴輲輳轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輹輰輰輫輰輸輺輰輰轼 −輱輮輰輳輳輶輲輲輷輸輸輲輴輳輴輰輴轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輲輮輰輰輰輫輰輸輺輰輰轼−輰輮輲輰輶輷輲輴輵輵輷輶輴輸輶輸輰輷輸轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−輫
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� �
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第 3章 数据质量

3.1 Completeness

3.1.1 函数简介

本函数用于计算时间序列的完整性。将输入序列划分为若干个连续且不重叠的窗

口，分别计算每一个窗口的完整性，并输出窗口第一个数据点的时间戳和窗口的完整

性。

函数名： 轃轏轍轐轌轅轔轅轎轅轓轓

输入序列：仅支持单个输入序列，类型为 轉轎轔輳輲 輯 轉轎轔輶輴 輯 轆轌轏轁轔 輯 轄轏轕轂轌轅。

参数：

轷轩轮轤软轷：窗口大小，它是一个大于輰的整数或者一个有单位的正数。前者代表每

一个窗口包含的数据点数目，最后一个窗口的数据点数目可能会不足；后者代表

窗口的时间跨度，目前支持五种单位，分别是輧轭轳輧（毫秒）、 輧轳輧（秒）、 輧轭輧（分

钟）、輧轨輧（小时）和輧轤輧（天）。缺省情况下，全部输入数据都属于同一个窗口。

轤软轷轮轴轩轭轥：完整性计算是否考虑停机异常。它的取值为輧轴轲轵轥輧或輧车轡转轳轥輧，默认值为輧轴轲轵轥輧。

在考虑停机异常时，长时间的数据缺失将被视作停机，不对完整性产生影响。

输出序列：输出单个序列，类型为轄轏轕轂轌轅，其中每一个数据点的值的范围都是轛輰輬輱轝。

提示：只有当窗口内的数据点数目超过輱輰时，才会进行完整性计算。否则，该窗口

将被忽略，不做任何输出。

3.1.2 使用示例

3.1.2.1 参数缺省

在参数缺省的情况下，本函数将会把全部输入数据都作为同一个窗口计算完整性。

输入序列：� �
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫
轼 轔轩轭轥轼 轲软软轴 輮 轴轥轳轴 輮轤輱輮轳輱轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輲輮輰輰輰輫輰輸輺輰輰轼 輱輰輰輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輳輮輰輰輰輫輰輸輺輰輰轼 輱輰輱輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輴輮輰輰輰輫輰輸輺輰輰轼 輱輰輲輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輶輮輰輰輰輫輰輸輺輰輰轼 輱輰輴輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輸輮輰輰輰輫輰輸輺輰輰轼 輱輲輶輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輱輰輮輰輰輰輫輰輸輺輰輰轼 輱輰輸輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輱輴輮輰輰輰輫輰輸輺輰輰轼 輱輱輲輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輱輵輮輰輰輰輫輰輸輺輰輰轼 輱輱輳輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輱輶輮輰輰輰輫輰輸輺輰輰轼 輱輱輴輮輰轼
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轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輱輸輮輰輰輰輫輰輸輺輰輰轼 輱輱輶輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輲輰輮輰輰輰輫輰輸輺輰輰轼 輱輱輸輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輲輲輮輰輰輰輫輰輸輺輰輰轼 輱輲輰輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輲輶輮輰輰輰輫輰輸輺輰輰轼 輱輲輴輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輲輸輮輰輰輰輫輰輸輺輰輰轼 輱輲輶輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輳輰輮輰輰輰輫輰輸輺輰輰轼 轎轡轎轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫� �

用于查询的轓轑轌语句：� �
轳轥转轥轣轴 轣软轭轰转轥轴轥轮轥轳轳輨轳輱輩 车轲软轭 轲软软轴 輮 轴轥轳轴 輮轤輱 轷轨轥轲轥 轴轩轭轥 輼輽 輲輰輲輰−輰輱−輰輱 輰輰輺輰輰輺輳輰� �
输出序列：� �

輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫
轼 轔轩轭轥轼 轣软轭轰转轥轴轥轮轥轳轳輨轲软软轴 輮 轴轥轳轴 輮轤輱輮轳輱輩 轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輲輮輰輰輰輫輰輸輺輰輰轼 輰輮輸輷輵轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫� �
3.1.2.2 指定窗口大小

在指定窗口大小的情况下，本函数会把输入数据划分为若干个窗口计算完整性。

输入序列輺� �
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫
轼 轔轩轭轥轼 轲软软轴 輮 轴轥轳轴 輮轤輱輮轳輱轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輲輮輰輰輰輫輰輸輺輰輰轼 輱輰輰輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輳輮輰輰輰輫輰輸輺輰輰轼 輱輰輱輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輴輮輰輰輰輫輰輸輺輰輰轼 輱輰輲輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輶輮輰輰輰輫輰輸輺輰輰轼 輱輰輴輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輸輮輰輰輰輫輰輸輺輰輰轼 輱輲輶輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輱輰輮輰輰輰輫輰輸輺輰輰轼 輱輰輸輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輱輴輮輰輰輰輫輰輸輺輰輰轼 輱輱輲輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輱輵輮輰輰輰輫輰輸輺輰輰轼 輱輱輳輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輱輶輮輰輰輰輫輰輸輺輰輰轼 輱輱輴輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輱輸輮輰輰輰輫輰輸輺輰輰轼 輱輱輶輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輲輰輮輰輰輰輫輰輸輺輰輰轼 輱輱輸輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輲輲輮輰輰輰輫輰輸輺輰輰轼 輱輲輰輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輲輶輮輰輰輰輫輰輸輺輰輰轼 輱輲輴輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輲輸輮輰輰輰輫輰輸輺輰輰轼 輱輲輶輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輳輰輮輰輰輰輫輰輸輺輰輰轼 轎轡轎轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輳輲輮輰輰輰輫輰輸輺輰輰轼 輱輳輰輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輳輴輮輰輰輰輫輰輸輺輰輰轼 輱輳輲輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輳輶輮輰輰輰輫輰輸輺輰輰轼 輱輳輴輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輳輸輮輰輰輰輫輰輸輺輰輰轼 輱輳輶輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輴輰輮輰輰輰輫輰輸輺輰輰轼 輱輳輸輮輰轼
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轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輴輲輮輰輰輰輫輰輸輺輰輰轼 輱輴輰輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輴輴輮輰輰輰輫輰輸輺輰輰轼 輱輴輲輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輴輶輮輰輰輰輫輰輸輺輰輰轼 輱輴輴輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輴輸輮輰輰輰輫輰輸輺輰輰轼 輱輴輶輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輵輰輮輰輰輰輫輰輸輺輰輰轼 輱輴輸輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輵輲輮輰輰輰輫輰輸輺輰輰轼 輱輵輰輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輵輴輮輰輰輰輫輰輸輺輰輰轼 輱輵輲輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輵輶輮輰輰輰輫輰輸輺輰輰轼 輱輵輴輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輵輸輮輰輰輰輫輰輸輺輰輰轼 輱輵輶輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輱輺輰輰輮輰輰輰輫輰輸輺輰輰轼 輱輵輸輮輰轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫� �

用于查询的轓轑轌语句：� �
轳轥转轥轣轴 轣软轭轰转轥轴轥轮轥轳轳輨轳輱 輬 輢轷轩轮轤软轷輢輽輢輱輵輢輩 车轲软轭 轲软软轴 輮 轴轥轳轴 輮轤輱 轷轨轥轲轥 轴轩轭轥 輼輽 輲輰輲輰−輰輱−輰輱 輰輰輺輰輱輺輰輰� �
输出序列：� �

輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫
轼 轔轩轭轥轼 轣软轭轰转轥轴轥轮轥轳轳輨轲软软轴 輮 轴轥轳轴 輮轤輱輮轳輱輬 輢轷轩轮轤软轷輢輽輢輱輵輢輩 轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輲輮輰輰輰輫輰輸輺輰輰轼 輰輮輸輷輵轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輳輲輮輰輰輰輫輰輸輺輰輰轼 輱輮輰轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫� �
3.2 Consistency

3.2.1 函数简介

本函数用于计算时间序列的一致性。将输入序列划分为若干个连续且不重叠的窗

口，分别计算每一个窗口的一致性，并输出窗口第一个数据点的时间戳和窗口的时效

性。

函数名： 轃轏轎轓轉轓轔轅轎轃轙

输入序列：仅支持单个输入序列，类型为 轉轎轔輳輲 輯 轉轎轔輶輴 輯 轆轌轏轁轔 輯 轄轏轕轂轌轅

参数：

轷轩轮轤软轷：窗口大小，它是一个大于輰的整数或者一个有单位的正数。前者代表每

一个窗口包含的数据点数目，最后一个窗口的数据点数目可能会不足；后者代表

窗口的时间跨度，目前支持五种单位，分别是輧轭轳輧（毫秒）、 輧轳輧（秒）、 輧轭輧（分

钟）、輧轨輧（小时）和輧轤輧（天）。缺省情况下，全部输入数据都属于同一个窗口。

输出序列：输出单个序列，类型为轄轏轕轂轌轅，其中每一个数据点的值的范围都是轛輰輬輱轝。

提示：只有当窗口内的数据点数目超过輱輰时，才会进行一致性计算。否则，该窗口

将被忽略，不做任何输出。
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3.2.2 使用示例

3.2.2.1 参数缺省

在参数缺省的情况下，本函数将会把全部输入数据都作为同一个窗口计算一致性。

输入序列：� �
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫
轼 轔轩轭轥轼 轲软软轴 輮 轴轥轳轴 輮轤輱輮轳輱轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輲輮輰輰輰輫輰輸輺輰輰轼 輱輰輰輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輳輮輰輰輰輫輰輸輺輰輰轼 輱輰輱輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輴輮輰輰輰輫輰輸輺輰輰轼 輱輰輲輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輶輮輰輰輰輫輰輸輺輰輰轼 輱輰輴輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輸輮輰輰輰輫輰輸輺輰輰轼 輱輲輶輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輱輰輮輰輰輰輫輰輸輺輰輰轼 輱輰輸輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輱輴輮輰輰輰輫輰輸輺輰輰轼 輱輱輲輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輱輵輮輰輰輰輫輰輸輺輰輰轼 輱輱輳輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輱輶輮輰輰輰輫輰輸輺輰輰轼 輱輱輴輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輱輸輮輰輰輰輫輰輸輺輰輰轼 輱輱輶輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輲輰輮輰輰輰輫輰輸輺輰輰轼 輱輱輸輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輲輲輮輰輰輰輫輰輸輺輰輰轼 輱輲輰輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輲輶輮輰輰輰輫輰輸輺輰輰轼 輱輲輴輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輲輸輮輰輰輰輫輰輸輺輰輰轼 輱輲輶輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輳輰輮輰輰輰輫輰輸輺輰輰轼 轎轡轎轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫� �

用于查询的轓轑轌语句：� �
轳轥转轥轣轴 轣软轮轳轩轳轴轥轮轣轹輨轳輱輩 车轲软轭 轲软软轴 輮 轴轥轳轴 輮轤輱 轷轨轥轲轥 轴轩轭轥 輼輽 輲輰輲輰−輰輱−輰輱 輰輰輺輰輰輺輳輰� �
输出序列：� �

輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫
轼 轔轩轭轥轼 轣软轮轳轩轳轴轥轮轣轹輨轲软软轴 輮 轴轥轳轴 輮轤輱輮轳輱輩 轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輲輮輰輰輰輫輰輸輺輰輰轼 輰輮輹輳輳輳輳輳輳輳輳輳輳輳輳輳輳輳轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫� �
3.2.2.2 指定窗口大小

在指定窗口大小的情况下，本函数会把输入数据划分为若干个窗口计算一致性。

输入序列輺� �
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫
轼 轔轩轭轥轼 轲软软轴 輮 轴轥轳轴 輮轤輱輮轳輱轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輲輮輰輰輰輫輰輸輺輰輰轼 輱輰輰輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輳輮輰輰輰輫輰輸輺輰輰轼 輱輰輱輮輰轼
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轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輴輮輰輰輰輫輰輸輺輰輰轼 輱輰輲輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輶輮輰輰輰輫輰輸輺輰輰轼 輱輰輴輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輸輮輰輰輰輫輰輸輺輰輰轼 輱輲輶輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輱輰輮輰輰輰輫輰輸輺輰輰轼 輱輰輸輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輱輴輮輰輰輰輫輰輸輺輰輰轼 輱輱輲輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輱輵輮輰輰輰輫輰輸輺輰輰轼 輱輱輳輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輱輶輮輰輰輰輫輰輸輺輰輰轼 輱輱輴輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輱輸輮輰輰輰輫輰輸輺輰輰轼 輱輱輶輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輲輰輮輰輰輰輫輰輸輺輰輰轼 輱輱輸輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輲輲輮輰輰輰輫輰輸輺輰輰轼 輱輲輰輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輲輶輮輰輰輰輫輰輸輺輰輰轼 輱輲輴輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輲輸輮輰輰輰輫輰輸輺輰輰轼 輱輲輶輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輳輰輮輰輰輰輫輰輸輺輰輰轼 轎轡轎轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輳輲輮輰輰輰輫輰輸輺輰輰轼 輱輳輰輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輳輴輮輰輰輰輫輰輸輺輰輰轼 輱輳輲輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輳輶輮輰輰輰輫輰輸輺輰輰轼 輱輳輴輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輳輸輮輰輰輰輫輰輸輺輰輰轼 輱輳輶輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輴輰輮輰輰輰輫輰輸輺輰輰轼 輱輳輸輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輴輲輮輰輰輰輫輰輸輺輰輰轼 輱輴輰輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輴輴輮輰輰輰輫輰輸輺輰輰轼 輱輴輲輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輴輶輮輰輰輰輫輰輸輺輰輰轼 輱輴輴輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輴輸輮輰輰輰輫輰輸輺輰輰轼 輱輴輶輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輵輰輮輰輰輰輫輰輸輺輰輰轼 輱輴輸輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輵輲輮輰輰輰輫輰輸輺輰輰轼 輱輵輰輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輵輴輮輰輰輰輫輰輸輺輰輰轼 輱輵輲輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輵輶輮輰輰輰輫輰輸輺輰輰轼 輱輵輴輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輵輸輮輰輰輰輫輰輸輺輰輰轼 輱輵輶輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輱輺輰輰輮輰輰輰輫輰輸輺輰輰轼 輱輵輸輮輰轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫� �

用于查询的轓轑轌语句：� �
轳轥转轥轣轴 轣软轮轳轩轳轴轥轮轣轹輨轳輱 輬 輢轷轩轮轤软轷輢輽輢輱輵輢輩 车轲软轭 轲软软轴 輮 轴轥轳轴 輮轤輱 轷轨轥轲轥 轴轩轭轥 輼輽 輲輰輲輰−輰輱−輰輱 輰輰輺輰輱輺輰輰� �
输出序列：� �

輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫
轼 轔轩轭轥轼 轣软轮轳轩轳轴轥轮轣轹輨轲软软轴 輮 轴轥轳轴 輮轤輱輮轳輱輬 輢轷轩轮轤软轷輢輽輢輱輵輢輩 轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輲輮輰輰輰輫輰輸輺輰輰轼 輰輮輹輳輳輳輳輳輳輳輳輳輳輳輳輳輳輳轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輳輲輮輰輰輰輫輰輸輺輰輰轼 輱輮輰轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫� �
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3.3 Timeliness

3.3.1 函数简介

本函数用于计算时间序列的时效性。将输入序列划分为若干个连续且不重叠的窗

口，分别计算每一个窗口的时效性，并输出窗口第一个数据点的时间戳和窗口的时效

性。

函数名： 轔轉轍轅轌轉轎轅轓轓

输入序列：仅支持单个输入序列，类型为 轉轎轔輳輲 輯 轉轎轔輶輴 輯 轆轌轏轁轔 輯 轄轏轕轂轌轅

参数：

轷轩轮轤软轷：窗口大小，它是一个大于輰的整数或者一个有单位的正数。前者代表每

一个窗口包含的数据点数目，最后一个窗口的数据点数目可能会不足；后者代表

窗口的时间跨度，目前支持五种单位，分别是輧轭轳輧（毫秒）、 輧轳輧（秒）、 輧轭輧（分

钟）、輧轨輧（小时）和輧轤輧（天）。缺省情况下，全部输入数据都属于同一个窗口。

输出序列：输出单个序列，类型为轄轏轕轂轌轅，其中每一个数据点的值的范围都是轛輰輬輱轝。

提示：只有当窗口内的数据点数目超过輱輰时，才会进行时效性计算。否则，该窗口

将被忽略，不做任何输出。

3.3.2 使用示例

3.3.2.1 参数缺省

在参数缺省的情况下，本函数将会把全部输入数据都作为同一个窗口计算时效性。

输入序列：� �
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫
轼 轔轩轭轥轼 轲软软轴 輮 轴轥轳轴 輮轤輱輮轳輱轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輲輮輰輰輰輫輰輸輺輰輰轼 輱輰輰輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輳輮輰輰輰輫輰輸輺輰輰轼 輱輰輱輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輴輮輰輰輰輫輰輸輺輰輰轼 輱輰輲輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輶輮輰輰輰輫輰輸輺輰輰轼 輱輰輴輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輸輮輰輰輰輫輰輸輺輰輰轼 輱輲輶輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輱輰輮輰輰輰輫輰輸輺輰輰轼 輱輰輸輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輱輴輮輰輰輰輫輰輸輺輰輰轼 輱輱輲輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輱輵輮輰輰輰輫輰輸輺輰輰轼 輱輱輳輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輱輶輮輰輰輰輫輰輸輺輰輰轼 輱輱輴輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輱輸輮輰輰輰輫輰輸輺輰輰轼 輱輱輶輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輲輰輮輰輰輰輫輰輸輺輰輰轼 輱輱輸輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輲輲輮輰輰輰輫輰輸輺輰輰轼 輱輲輰輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輲輶輮輰輰輰輫輰輸輺輰輰轼 輱輲輴輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輲輸輮輰輰輰輫輰輸輺輰輰轼 輱輲輶輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輳輰輮輰輰輰輫輰輸輺輰輰轼 轎轡轎轼
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輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫� �
用于查询的轓轑轌语句：� �

轳轥转轥轣轴 轴轩轭轥转轩轮轥轳轳輨轳輱輩 车轲软轭 轲软软轴 輮 轴轥轳轴 輮轤輱 轷轨轥轲轥 轴轩轭轥 輼輽 輲輰輲輰−輰輱−輰輱 輰輰輺輰輰輺輳輰� �
输出序列：� �

輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−輫
轼 轔轩轭轥轼 轴轩轭轥转轩轮轥轳轳輨轲软软轴 輮 轴轥轳轴 輮轤輱輮轳輱輩 轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−輫
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輲輮輰輰輰輫輰輸輺輰輰轼 輰輮輹輳輳輳輳輳輳輳輳輳輳輳輳輳輳輳轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−輫� �
3.3.2.2 指定窗口大小

在指定窗口大小的情况下，本函数会把输入数据划分为若干个窗口计算时效性。

输入序列輺� �
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫
轼 轔轩轭轥轼 轲软软轴 輮 轴轥轳轴 輮轤輱輮轳輱轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輲輮輰輰輰輫輰輸輺輰輰轼 輱輰輰輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輳輮輰輰輰輫輰輸輺輰輰轼 輱輰輱輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輴輮輰輰輰輫輰輸輺輰輰轼 輱輰輲輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輶輮輰輰輰輫輰輸輺輰輰轼 輱輰輴輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輸輮輰輰輰輫輰輸輺輰輰轼 輱輲輶輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輱輰輮輰輰輰輫輰輸輺輰輰轼 輱輰輸輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輱輴輮輰輰輰輫輰輸輺輰輰轼 輱輱輲輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輱輵輮輰輰輰輫輰輸輺輰輰轼 輱輱輳輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輱輶輮輰輰輰輫輰輸輺輰輰轼 輱輱輴輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輱輸輮輰輰輰輫輰輸輺輰輰轼 輱輱輶輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輲輰輮輰輰輰輫輰輸輺輰輰轼 輱輱輸輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輲輲輮輰輰輰輫輰輸輺輰輰轼 輱輲輰輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輲輶輮輰輰輰輫輰輸輺輰輰轼 輱輲輴輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輲輸輮輰輰輰輫輰輸輺輰輰轼 輱輲輶輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輳輰輮輰輰輰輫輰輸輺輰輰轼 轎轡轎轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輳輲輮輰輰輰輫輰輸輺輰輰轼 輱輳輰輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輳輴輮輰輰輰輫輰輸輺輰輰轼 輱輳輲輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輳輶輮輰輰輰輫輰輸輺輰輰轼 輱輳輴輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輳輸輮輰輰輰輫輰輸輺輰輰轼 輱輳輶輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輴輰輮輰輰輰輫輰輸輺輰輰轼 輱輳輸輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輴輲輮輰輰輰輫輰輸輺輰輰轼 輱輴輰輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輴輴輮輰輰輰輫輰輸輺輰輰轼 輱輴輲輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輴輶輮輰輰輰輫輰輸輺輰輰轼 輱輴輴輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輴輸輮輰輰輰輫輰輸輺輰輰轼 輱輴輶輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輵輰輮輰輰輰輫輰輸輺輰輰轼 輱輴輸輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輵輲輮輰輰輰輫輰輸輺輰輰轼 輱輵輰輮輰轼
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轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輵輴輮輰輰輰輫輰輸輺輰輰轼 輱輵輲輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輵輶輮輰輰輰輫輰輸輺輰輰轼 輱輵輴輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輵輸輮輰輰輰輫輰輸輺輰輰轼 輱輵輶輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輱輺輰輰輮輰輰輰輫輰輸輺輰輰轼 輱輵輸輮輰轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫� �

用于查询的轓轑轌语句：� �
轳轥转轥轣轴 轴轩轭轥转轩轮轥轳轳輨轳輱 輬 輢轷轩轮轤软轷輢輽輢輱輵輢輩 车轲软轭 轲软软轴 輮 轴轥轳轴 輮轤輱 轷轨轥轲轥 轴轩轭轥 輼輽 輲輰輲輰−輰輱−輰輱 輰輰輺輰輱輺輰輰� �
输出序列：� �

輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫
轼 轔轩轭轥轼 轴轩轭轥转轩轮轥轳轳輨轲软软轴 輮 轴轥轳轴 輮轤輱輮轳輱輬 輢轷轩轮轤软轷輢輽輢輱輵輢輩 轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輲輮輰輰輰輫輰輸輺輰輰轼 輰輮輹輳輳輳輳輳輳輳輳輳輳輳輳輳輳輳轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輳輲輮輰輰輰輫輰輸輺輰輰轼 輱輮輰轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫� �
3.4 Validity

3.4.1 函数简介

本函数用于计算时间序列的有效性。将输入序列划分为若干个连续且不重叠的窗

口，分别计算每一个窗口的有效性，并输出窗口第一个数据点的时间戳和窗口的有效

性。

函数名： 轖轁轌轉轄轉轔轙

输入序列：仅支持单个输入序列，类型为 轉轎轔輳輲 輯 轉轎轔輶輴 輯 轆轌轏轁轔 輯 轄轏轕轂轌轅

参数：

轷轩轮轤软轷：窗口大小，它是一个大于輰的整数或者一个有单位的正数。前者代表每

一个窗口包含的数据点数目，最后一个窗口的数据点数目可能会不足；后者代表

窗口的时间跨度，目前支持五种单位，分别是輧轭轳輧（毫秒）、 輧轳輧（秒）、 輧轭輧（分

钟）、輧轨輧（小时）和輧轤輧（天）。缺省情况下，全部输入数据都属于同一个窗口。

输出序列：输出单个序列，类型为轄轏轕轂轌轅，其中每一个数据点的值的范围都是轛輰輬輱轝。

提示：只有当窗口内的数据点数目超过輱輰时，才会进行有效性计算。否则，该窗口

将被忽略，不做任何输出。

3.4.2 使用示例

3.4.2.1 参数缺省

在参数缺省的情况下，本函数将会把全部输入数据都作为同一个窗口计算有效性。

输入序列：
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� �
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫
轼 轔轩轭轥轼 轲软软轴 輮 轴轥轳轴 輮轤輱輮轳輱轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輲輮輰輰輰輫輰輸輺輰輰轼 輱輰輰輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輳輮輰輰輰輫輰輸輺輰輰轼 輱輰輱輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輴輮輰輰輰輫輰輸輺輰輰轼 輱輰輲輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輶輮輰輰輰輫輰輸輺輰輰轼 輱輰輴輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輸輮輰輰輰輫輰輸輺輰輰轼 輱輲輶輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輱輰輮輰輰輰輫輰輸輺輰輰轼 輱輰輸輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輱輴輮輰輰輰輫輰輸輺輰輰轼 輱輱輲輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輱輵輮輰輰輰輫輰輸輺輰輰轼 輱輱輳輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輱輶輮輰輰輰輫輰輸輺輰輰轼 輱輱輴輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輱輸輮輰輰輰輫輰輸輺輰輰轼 輱輱輶輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輲輰輮輰輰輰輫輰輸輺輰輰轼 輱輱輸輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輲輲輮輰輰輰輫輰輸輺輰輰轼 輱輲輰輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輲輶輮輰輰輰輫輰輸輺輰輰轼 輱輲輴輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輲輸輮輰輰輰輫輰輸輺輰輰轼 輱輲輶輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輳輰輮輰輰輰輫輰輸輺輰輰轼 轎轡轎轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫� �

用于查询的轓轑轌语句：� �
轳轥转轥轣轴 轶轡转轩轤轩轴轹 輨轳輱輩 车轲软轭 轲软软轴 輮 轴轥轳轴 輮轤輱 轷轨轥轲轥 轴轩轭轥 輼輽 輲輰輲輰−輰輱−輰輱 輰輰輺輰輰輺輳輰� �
输出序列：� �

輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−輫
轼 轔轩轭轥轼 轶轡转轩轤轩轴轹 輨轲软软轴 輮 轴轥轳轴 輮轤輱輮轳輱輩 轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−輫
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輲輮輰輰輰輫輰輸輺輰輰轼 輰輮輸輸輳輳輳輳輳輳輳輳輳輳輳輳輳輳轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−輫� �
3.4.2.2 指定窗口大小

在指定窗口大小的情况下，本函数会把输入数据划分为若干个窗口计算有效性。

输入序列輺� �
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫
轼 轔轩轭轥轼 轲软软轴 輮 轴轥轳轴 輮轤輱輮轳輱轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輲輮輰輰輰輫輰輸輺輰輰轼 輱輰輰輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輳輮輰輰輰輫輰輸輺輰輰轼 輱輰輱輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輴輮輰輰輰輫輰輸輺輰輰轼 輱輰輲輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輶輮輰輰輰輫輰輸輺輰輰轼 輱輰輴輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輸輮輰輰輰輫輰輸輺輰輰轼 輱輲輶輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輱輰輮輰輰輰輫輰輸輺輰輰轼 輱輰輸輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輱輴輮輰輰輰輫輰輸輺輰輰轼 輱輱輲輮輰轼
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輳輮輴 轖轡转轩轤轩轴轹

轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輱輵輮輰輰輰輫輰輸輺輰輰轼 輱輱輳輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輱輶輮輰輰輰輫輰輸輺輰輰轼 輱輱輴輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輱輸輮輰輰輰輫輰輸輺輰輰轼 輱輱輶輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輲輰輮輰輰輰輫輰輸輺輰輰轼 輱輱輸輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輲輲輮輰輰輰輫輰輸輺輰輰轼 輱輲輰輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輲輶輮輰輰輰輫輰輸輺輰輰轼 輱輲輴輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輲輸輮輰輰輰輫輰輸輺輰輰轼 輱輲輶輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輳輰輮輰輰輰輫輰輸輺輰輰轼 轎轡轎轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輳輲輮輰輰輰輫輰輸輺輰輰轼 輱輳輰輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輳輴輮輰輰輰輫輰輸輺輰輰轼 輱輳輲輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輳輶輮輰輰輰輫輰輸輺輰輰轼 輱輳輴輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輳輸輮輰輰輰輫輰輸輺輰輰轼 輱輳輶輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輴輰輮輰輰輰輫輰輸輺輰輰轼 輱輳輸輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輴輲輮輰輰輰輫輰輸輺輰輰轼 輱輴輰輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輴輴輮輰輰輰輫輰輸輺輰輰轼 輱輴輲輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輴輶輮輰輰輰輫輰輸輺輰輰轼 輱輴輴輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輴輸輮輰輰輰輫輰輸輺輰輰轼 輱輴輶輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輵輰輮輰輰輰輫輰輸輺輰輰轼 輱輴輸輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輵輲輮輰輰輰輫輰輸輺輰輰轼 輱輵輰輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輵輴輮輰輰輰輫輰輸輺輰輰轼 輱輵輲輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輵輶輮輰輰輰輫輰輸輺輰輰轼 輱輵輴輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輵輸輮輰輰輰輫輰輸輺輰輰轼 輱輵輶輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輱輺輰輰輮輰輰輰輫輰輸輺輰輰轼 輱輵輸輮輰轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫� �

用于查询的轓轑轌语句：� �
轳轥转轥轣轴 轶轡转轩轤轩轴轹 輨轳輱 輬 輢轷轩轮轤软轷輢輽輢輱輵輢輩 车轲软轭 轲软软轴 輮 轴轥轳轴 輮轤輱 轷轨轥轲轥 轴轩轭轥 輼輽 輲輰輲輰−輰輱−輰輱 輰輰輺輰輱輺輰輰� �
输出序列：� �

輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫
轼 轔轩轭轥轼 轶轡转轩轤轩轴轹 輨轲软软轴 輮 轴轥轳轴 輮轤輱輮轳輱輬 輢轷轩轮轤软轷輢輽輢輱輵輢輩 轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輲輮輰輰輰輫輰輸輺輰輰轼 輰輮輸輸輳輳輳輳輳輳輳輳輳輳輳輳輳輳轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輳輲輮輰輰輰輫輰輸輺輰輰轼 輱輮輰轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫� �
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第 4章 数据修复

4.1 ValueFill

4.1.1 函数简介

函数名： 轖轡转轵轥轆轩转转

输入序列：单列时序数据，类型为轉轎轔輳輲 輯 轉轎轔輶輴 輯 轆轌轏轁轔 輯 轄轏轕轂轌轅

参数：

轭轥轴轨软轤 輺 轻輢轭轥轡轮輢輬 輢轰轲轥轶轩软轵轳輢輬 輢转轩轮轥轡轲輢輬 輢转轩轫轥转轩轨软软轤輢輬 輢轁轒輢輬 輢轍轁輢輬 輢轓轃轒轅轅轎輢载輬默

认为輢转轩轮轥轡轲輢。其中，“轭轥轡轮”指使用均值填补的方法；“轰轲轥轶轩软轵轳輢指使用前值填补

方法；“转轩轮轥轡轲輢指使用线性插值填补方法；“转轩轫轥转轩轨软软轤” 輺为基于速度的正态分布的

极大似然估计方法；“轁轒”指自回归的填补方法；“轍轁”指滑动平均的填补方法；

輢轓轃轒轅轅轎輢指约束填补方法；缺省情况下使用“转轩轮轥轡轲”。

输出序列：填补后的单维序列。

4.1.2 使用示例

4.1.2.1 使用linear方法进行填补

当 轭轥轴轨软轤缺省或取值为輧转轩轮轥轡轲輧时，本函数将使用线性插值方法进行填补。

输入序列：� �
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫
轼 轔轩轭轥轼 轲软软轴 輮 轴轥轳轴 輮轤輲輮轳輱轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輲輮輰輰輰輫輰輸輺輰輰轼 轎轡轎轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輳輮輰輰輰輫輰輸輺輰輰轼 輱輰輱輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輴輮輰輰輰輫輰輸輺輰輰轼 輱輰輲輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輶輮輰輰輰輫輰輸輺輰輰轼 輱輰輴輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輸輮輰輰輰輫輰輸輺輰輰轼 輱輲輶輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輱輰輮輰輰輰輫輰輸輺輰輰轼 輱輰輸輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輱輴輮輰輰輰輫輰輸輺輰輰轼 轎轡轎轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輱輵輮輰輰輰輫輰輸輺輰輰轼 輱輱輳輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輱輶輮輰輰輰輫輰輸輺輰輰轼 輱輱輴輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輱輸輮輰輰輰輫輰輸輺輰輰轼 輱輱輶輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輲輰輮輰輰輰輫輰輸輺輰輰轼 轎轡轎轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輲輲輮輰輰輰輫輰輸輺輰輰轼 轎轡轎轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輲輶輮輰輰輰輫輰輸輺輰輰轼 輱輲輴輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輲輸輮輰輰輰輫輰輸輺輰輰轼 輱輲輶輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輳輰輮輰輰輰輫輰輸輺輰輰轼 輱輲輸輮輰轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫� �

用于查询的轓轑轌语句：



輴輮輱 轖轡转轵轥轆轩转转

� �
轳轥转轥轣轴 轶轡转轵轥车轩转转 輨轳輱輩 车轲软轭 轲软软轴 輮 轴轥轳轴 輮轤輲� �
输出序列：� �

輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−輫
轼 轔轩轭轥轼 轶轡转轵轥车轩转转 輨 轲软软轴 輮 轴轥轳轴 輮轤輲輩 轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−輫
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輲輮輰輰輰輫輰輸輺輰輰轼 轎轡轎轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輳輮輰輰輰輫輰輸輺輰輰轼 輱輰輱輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輴輮輰輰輰輫輰輸輺輰輰轼 輱輰輲輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輶輮輰輰輰輫輰輸輺輰輰轼 輱輰輴輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輸輮輰輰輰輫輰輸輺輰輰轼 輱輲輶輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輱輰輮輰輰輰輫輰輸輺輰輰轼 輱輰輸輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輱輴輮輰輰輰輫輰輸輺輰輰轼 輱輰輸輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輱輵輮輰輰輰輫輰輸輺輰輰轼 輱輱輳輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輱輶輮輰輰輰輫輰輸輺輰輰轼 輱輱輴輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輱輸輮輰輰輰輫輰輸輺輰輰轼 輱輱輶輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輲輰輮輰輰輰輫輰輸輺輰輰轼 輱輱輸輮輷轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輲輲輮輰輰輰輫輰輸輺輰輰轼 輱輲輱輮輳轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輲輶輮輰輰輰輫輰輸輺輰輰轼 輱輲輴輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輲輸輮輰輰輰輫輰輸輺輰輰轼 輱輲輶輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輳輰輮輰輰輰輫輰輸輺輰輰轼 輱輲輸輮輰轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−輫� �
4.1.2.2 使用previous方法进行填补

当 轭轥轴轨软轤取值为輧轰轲轥轶轩软轵轳輧时，本函数将使前值填补方法进行数值填补。

输入序列同上，用于查询的轓轑轌语句如下：� �
轳轥转轥轣轴 轶轡转轵轥车轩转转 輨轳輱 輬 輢轭轥轴轨软轤輢輽輢轰轲轥轶轩软轵轳輢輩 车轲软轭 轲软软轴 輮 轴轥轳轴 輮轤輲� �
输出序列：� �

輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫
轼 轔轩轭轥轼 轶轡转轵轥车轩转转 輨 轲软软轴 輮 轴轥轳轴 輮轤輲輬輢轭轥轴轨软轤輢輽輢轰轲轥轶轩软轵轳輢輩 轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輲輮輰輰輰輫輰輸輺輰輰轼 轎轡轎轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輳輮輰輰輰輫輰輸輺輰輰轼 輱輰輱輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輴輮輰輰輰輫輰輸輺輰輰轼 輱輰輲輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輶輮輰輰輰輫輰輸輺輰輰轼 輱輰輴輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輸輮輰輰輰輫輰輸輺輰輰轼 輱輲輶輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輱輰輮輰輰輰輫輰輸輺輰輰轼 輱輰輸輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輱輴輮輰輰輰輫輰輸輺輰輰轼 輱輱輰輮輵轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輱輵輮輰輰輰輫輰輸輺輰輰轼 輱輱輳輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輱輶輮輰輰輰輫輰輸輺輰輰轼 輱輱輴輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輱輸輮輰輰輰輫輰輸輺輰輰轼 輱輱輶輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輲輰輮輰輰輰輫輰輸輺輰輰轼 輱輱輶輮輰轼
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轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輲輲輮輰輰輰輫輰輸輺輰輰轼 輱輱輶輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輲輶輮輰輰輰輫輰輸輺輰輰轼 輱輲輴輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輲輸輮輰輰輰輫輰輸輺輰輰轼 輱輲輶輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輳輰輮輰輰輰輫輰輸輺輰輰轼 輱輲輸輮輰轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫� �
4.2 TimestampRepair

4.2.1 函数简介

本函数用于时间戳修复。根据给定的标准时间间隔，采用最小化修复代价的方法，

通过对数据时间戳的微调，将原本时间戳间隔不稳定的数据修复为严格等间隔的数据。

在未给定标准时间间隔的情况下，本函数将使用时间间隔的中位数輨轭轥轤轩轡轮輩、众数輨轭软轤轥輩或

聚类中心輨轣转轵轳轴轥轲輩来推算标准时间间隔。

函数名： 轔轉轍轅轓轔轁轍轐轒轅轐轁轉轒

输入序列：仅支持单个输入序列，类型为 轉轎轔輳輲 輯 轉轎轔輶輴 輯 轆轌轏轁轔 輯 轄轏轕轂轌轅

参数：

轩轮轴轥轲轶轡转 輺 标准时间间隔（单位是毫秒），是一个正整数。在缺省情况下，将根据指

定的方法推算。

轭轥轴轨软轤：推算标准时间间隔的方法，取值为輧轭轥轤轩轡轮輧、輧轭软轤轥輧或輧轣转轵轳轴轥轲輧，仅在 轩轮轴轥轲轶轡转缺

省时有效。在缺省情况下，将使用中位数方法进行推算。

输出序列：输出单个序列，类型与输入序列相同。该序列是修复后的输入序列。

4.2.2 使用示例

4.2.2.1 指定标准时间间隔

在给定 轩轮轴轥轲轶轡转参数的情况下，本函数将按照指定的标准时间间隔进行修复。

输入序列：� �
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫
轼 轔轩轭轥轼 轲软软轴 輮 轴轥轳轴 輮轤輲輮轳輱轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫
轼輲輰輲輱−輰輷−輰輱轔輱輲輺輰輰輺輰輰輮輰輰輰輫輰輸輺輰輰轼 輱輮輰轼
轼輲輰輲輱−輰輷−輰輱轔輱輲輺輰輰輺輱輰輮輰輰輰輫輰輸輺輰輰轼 輲輮輰轼
轼輲輰輲輱−輰輷−輰輱轔輱輲輺輰輰輺輱輹輮輰輰輰輫輰輸輺輰輰轼 輳輮輰轼
轼輲輰輲輱−輰輷−輰輱轔輱輲輺輰輰輺輳輰輮輰輰輰輫輰輸輺輰輰轼 輴輮輰轼
轼輲輰輲輱−輰輷−輰輱轔輱輲輺輰輰輺輴輰輮輰輰輰輫輰輸輺輰輰轼 輵輮輰轼
轼輲輰輲輱−輰輷−輰輱轔輱輲輺輰輰輺輵輰輮輰輰輰輫輰輸輺輰輰轼 輶輮輰轼
轼輲輰輲輱−輰輷−輰輱轔輱輲輺輰輱輺輰輱輮輰輰輰輫輰輸輺輰輰轼 輷輮輰轼
轼輲輰輲輱−輰輷−輰輱轔輱輲輺輰輱輺輱輱輮輰輰輰輫輰輸輺輰輰轼 輸輮輰轼
轼輲輰輲輱−輰輷−輰輱轔輱輲輺輰輱輺輲輱輮輰輰輰輫輰輸輺輰輰轼 輹輮輰轼
轼輲輰輲輱−輰輷−輰輱轔輱輲輺輰輱輺輳輱輮輰輰輰輫輰輸輺輰輰轼 輱輰輮輰轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫
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� �
用于查询的轓轑轌语句：� �

轳轥转轥轣轴 轴轩轭轥轳轴轡轭轰轲轥轰轡轩轲輨轳輱 輬 輧 轩轮轴轥轲轶轡转 輧輽輧輱輰輰輰輰輧輩 车轲软轭 轲软软轴 輮 轴轥轳轴 輮轤輲� �
输出序列：� �

輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫
轼 轔轩轭轥轼 轴轩轭轥轳轴轡轭轰轲轥轰轡轩轲輨轲软软轴 輮 轴轥轳轴 輮轤輲輮轳輱輬 輢轩轮轴轥轲轶轡转輢輽輢輱輰輰輰輰輢輩 轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫
轼輲輰輲輱−輰輷−輰輱轔輱輲輺輰輰輺輰輰輮輰輰輰輫輰輸輺輰輰轼 輱輮輰轼
轼輲輰輲輱−輰輷−輰輱轔輱輲輺輰輰輺輱輰輮輰輰輰輫輰輸輺輰輰轼 輲輮輰轼
轼輲輰輲輱−輰輷−輰輱轔輱輲輺輰輰輺輲輰輮輰輰輰輫輰輸輺輰輰轼 輳輮輰轼
轼輲輰輲輱−輰輷−輰輱轔輱輲輺輰輰輺輳輰輮輰輰輰輫輰輸輺輰輰轼 輴輮輰轼
轼輲輰輲輱−輰輷−輰輱轔輱輲輺輰輰輺輴輰輮輰輰輰輫輰輸輺輰輰轼 輵輮輰轼
轼輲輰輲輱−輰輷−輰輱轔輱輲輺輰輰輺輵輰輮輰輰輰輫輰輸輺輰輰轼 輶輮輰轼
轼輲輰輲輱−輰輷−輰輱轔輱輲輺輰輱輺輰輰輮輰輰輰輫輰輸輺輰輰轼 輷輮輰轼
轼輲輰輲輱−輰輷−輰輱轔輱輲輺輰輱輺輱輰輮輰輰輰輫輰輸輺輰輰轼 輸輮輰轼
轼輲輰輲輱−輰輷−輰輱轔輱輲輺輰輱輺輲輰輮輰輰輰輫輰輸輺輰輰轼 輹輮輰轼
轼輲輰輲輱−輰輷−輰輱轔輱輲輺輰輱輺輳輰輮輰輰輰輫輰輸輺輰輰轼 輱輰輮輰轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫� �
4.2.2.2 自动推算标准时间间隔

如果 轩轮轴轥轲轶轡转参数没有给定，本函数将按照推算的标准时间间隔进行修复。

输入序列同上，用于查询的轓轑轌语句如下：� �
轳轥转轥轣轴 轴轩轭轥轳轴轡轭轰轲轥轰轡轩轲輨轳輱輩 车轲软轭 轲软软轴 輮 轴轥轳轴 輮轤輲� �
输出序列：� �

輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫
轼 轔轩轭轥轼 轴轩轭轥轳轴轡轭轰轲轥轰轡轩轲輨轲软软轴 輮 轴轥轳轴 輮轤輲輮轳輱輩 轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫
轼輲輰輲輱−輰輷−輰輱轔輱輲輺輰輰輺輰輰輮輰輰輰輫輰輸輺輰輰轼 輱輮輰轼
轼輲輰輲輱−輰輷−輰輱轔輱輲輺輰輰輺輱輰輮輰輰輰輫輰輸輺輰輰轼 輲輮輰轼
轼輲輰輲輱−輰輷−輰輱轔輱輲輺輰輰輺輲輰輮輰輰輰輫輰輸輺輰輰轼 輳輮輰轼
轼輲輰輲輱−輰輷−輰輱轔輱輲輺輰輰輺輳輰輮輰輰輰輫輰輸輺輰輰轼 輴輮輰轼
轼輲輰輲輱−輰輷−輰輱轔輱輲輺輰輰輺輴輰輮輰輰輰輫輰輸輺輰輰轼 輵輮輰轼
轼輲輰輲輱−輰輷−輰輱轔輱輲輺輰輰輺輵輰輮輰輰輰輫輰輸輺輰輰轼 輶輮輰轼
轼輲輰輲輱−輰輷−輰輱轔輱輲輺輰輱輺輰輰輮輰輰輰輫輰輸輺輰輰轼 輷輮輰轼
轼輲輰輲輱−輰輷−輰輱轔輱輲輺輰輱輺輱輰輮輰輰輰輫輰輸輺輰輰轼 輸輮輰轼
轼輲輰輲輱−輰輷−輰輱轔輱輲輺輰輱輺輲輰輮輰輰輰輫輰輸輺輰輰轼 輹輮輰轼
轼輲輰輲輱−輰輷−輰輱轔輱輲輺輰輱輺輳輰輮輰輰輰輫輰輸輺輰輰轼 輱輰輮輰轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫� �
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4.3 ValueRepair

4.3.1 函数简介

本函数用于对时间序列的数值进行修复。目前，本函数支持两种修复方法：Screen是
一种基于速度阈值的方法，在最小改动的前提下使得所有的速度符合阈值要求；LsGreedy是
一种基于速度变化似然的方法，将速度变化建模为高斯分布，并采用贪心算法极大化似

然函数。

函数名： 轖轁轌轕轅轒轅轐轁轉轒

输入序列：仅支持单个输入序列，类型为 轉轎轔輳輲 輯 轉轎轔輶輴 輯 轆轌轏轁轔 輯 轄轏轕轂轌轅。

参数：

轭轥轴轨软轤：修复时采用的方法，取值为輧轓轣轲轥轥轮輧或輧轌轳轇轲轥轥轤轹輧。在缺省情况下，使用轓轣轲轥轥轮方

法进行修复。

轭轩轮轓轰轥轥轤：该参数仅在使用轓轣轲轥轥轮方法时有效。当速度小于该值时会被视作数值

异常点加以修复。在缺省情况下为中位数减去三倍绝对中位差。

轭轡轸轓轰轥轥轤：该参数仅在使用轓轣轲轥轥轮方法时有效。当速度大于该值时会被视作数值

异常点加以修复。在缺省情况下为中位数加上三倍绝对中位差。

轣轥轮轴轥轲：该参数仅在使用轌轳轇轲轥轥轤轹方法时有效。对速度变化分布建立的高斯模型

的中心。在缺省情况下为輰。

轳轩轧轭轡 ：该参数仅在使用轌轳轇轲轥轥轤轹方法时有效。对速度变化分布建立的高斯模型

的标准差。在缺省情况下为绝对中位差。

输出序列：输出单个序列，类型与输入序列相同。该序列是修复后的输入序列。

提示：输入序列中的 轎轡轎在修复之前会先进行线性插值填补。

4.3.2 使用示例

4.3.2.1 使用Screen方法进行修复

当 轭轥轴轨软轤缺省或取值为輧轓轣轲轥轥轮輧时，本函数将使用轓轣轲轥轥轮方法进行数值修复。

输入序列：� �
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫
轼 轔轩轭轥轼 轲软软轴 輮 轴轥轳轴 輮轤輲輮轳輱轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輲輮輰輰輰輫輰輸輺輰輰轼 輱輰輰輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輳輮輰輰輰輫輰輸輺輰輰轼 輱輰輱輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輴輮輰輰輰輫輰輸輺輰輰轼 輱輰輲輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輶輮輰輰輰輫輰輸輺輰輰轼 輱輰輴輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輸輮輰輰輰輫輰輸輺輰輰轼 輱輲輶輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輱輰輮輰輰輰輫輰輸輺輰輰轼 輱輰輸輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輱輴輮輰輰輰輫輰輸輺輰輰轼 輱輱輲輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輱輵輮輰輰輰輫輰輸輺輰輰轼 輱輱輳輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輱輶輮輰輰輰輫輰輸輺輰輰轼 輱輱輴輮輰轼
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轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輱輸輮輰輰輰輫輰輸輺輰輰轼 輱輱輶輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輲輰輮輰輰輰輫輰輸輺輰輰轼 輱輱輸輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輲輲輮輰輰輰輫輰輸輺輰輰轼 輱輰輰輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輲輶輮輰輰輰輫輰輸輺輰輰轼 輱輲輴輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輲輸輮輰輰輰輫輰輸輺輰輰轼 輱輲輶輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輳輰輮輰輰輰輫輰輸輺輰輰轼 轎轡轎轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫� �

用于查询的轓轑轌语句：� �
轳轥转轥轣轴 轶轡转轵轥轲轥轰轡轩轲輨轳輱輩 车轲软轭 轲软软轴 輮 轴轥轳轴 輮轤輲� �
输出序列：� �

輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫
轼 轔轩轭轥轼 轶轡转轵轥轲轥轰轡轩轲輨轲软软轴 輮 轴轥轳轴 輮轤輲輮轳輱輩 轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輲輮輰輰輰輫輰輸輺輰輰轼 輱輰輰輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輳輮輰輰輰輫輰輸輺輰輰轼 輱輰輱輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輴輮輰輰輰輫輰輸輺輰輰轼 輱輰輲輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輶輮輰輰輰輫輰輸輺輰輰轼 輱輰輴輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輸輮輰輰輰輫輰輸輺輰輰轼 輱輰輶輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輱輰輮輰輰輰輫輰輸輺輰輰轼 輱輰輸輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輱輴輮輰輰輰輫輰輸輺輰輰轼 輱輱輲輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輱輵輮輰輰輰輫輰輸輺輰輰轼 輱輱輳輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輱輶輮輰輰輰輫輰輸輺輰輰轼 輱輱輴輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輱輸輮輰輰輰輫輰輸輺輰輰轼 輱輱輶輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輲輰輮輰輰輰輫輰輸輺輰輰轼 輱輱輸輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輲輲輮輰輰輰輫輰輸輺輰輰轼 輱輲輰輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輲輶輮輰輰輰輫輰輸輺輰輰轼 輱輲輴輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輲輸輮輰輰輰輫輰輸輺輰輰轼 輱輲輶輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輳輰輮輰輰輰輫輰輸輺輰輰轼 輱輲輸輮輰轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫� �
4.3.2.2 使用LsGreedy方法进行修复

当 轭轥轴轨软轤取值为輧轌轳轇轲轥轥轤轹輧时，本函数将使用轌轳轇轲轥轥轤轹方法进行数值修复。

输入序列同上，用于查询的轓轑轌语句如下：� �
轳轥转轥轣轴 轶轡转轵轥轲轥轰轡轩轲輨轳輱 輬 輧轭轥轴轨软轤輧輽輧轌轳轇轲轥轥轤轹輧輩 车轲软轭 轲软软轴 輮 轴轥轳轴 輮轤輲� �
输出序列：� �

輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫
轼 轔轩轭轥轼 轶轡转轵轥轲轥轰轡轩轲輨轲软软轴 輮 轴轥轳轴 輮轤輲輮轳輱輬 輢轭轥轴轨软轤輢輽輢轌轳轇轲轥轥轤轹輢輩 轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輲輮輰輰輰輫輰輸輺輰輰轼 輱輰輰輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輳輮輰輰輰輫輰輸輺輰輰轼 輱輰輱輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輴輮輰輰輰輫輰輸輺輰輰轼 輱輰輲輮輰轼
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輴輮輳 轖轡转轵轥轒轥轰轡轩轲

轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輶輮輰輰輰輫輰輸輺輰輰轼 輱輰輴輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輸輮輰輰輰輫輰輸輺輰輰轼 輱輰輶輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輱輰輮輰輰輰輫輰輸輺輰輰轼 輱輰輸輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輱輴輮輰輰輰輫輰輸輺輰輰轼 輱輱輲輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輱輵輮輰輰輰輫輰輸輺輰輰轼 輱輱輳輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輱輶輮輰輰輰輫輰輸輺輰輰轼 輱輱輴輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輱輸輮輰輰輰輫輰輸輺輰輰轼 輱輱輶輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輲輰輮輰輰輰輫輰輸輺輰輰轼 輱輱輸輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輲輲輮輰輰輰輫輰輸輺輰輰轼 輱輲輰輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輲輶輮輰輰輰輫輰輸輺輰輰轼 輱輲輴輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輲輸輮輰輰輰輫輰輸輺輰輰轼 輱輲輶輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輳輰輮輰輰輰輫輰輸輺輰輰轼 輱輲輸輮輰轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫� �

輵輳



第 5章 数据匹配

5.1 Cov

5.1.1 函数简介

本函数用于计算两列数值型数据的总体协方差。

函数名： 轃轏轖

输入序列：仅支持两个输入序列，类型均为 轉轎轔輳輲 輯 轉轎轔輶輴 輯 轆轌轏轁轔 輯 轄轏轕轂轌轅。

输出序列： 输出单个序列，类型为轄轏轕轂轌轅。序列仅包含一个时间戳为輰、值为总

体协方差的数据点。

提示：

如果某行数据中包含空值、缺失值或 轎轡轎，该行数据将会被忽略；

如果数据中所有的行都被忽略，函数将会输出 轎轡轎。

5.1.2 使用示例

输入序列：� �
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫
轼 轔轩轭轥轼 轲软软轴 輮 轴轥轳轴 輮轤輲輮轳輱轼 轲软软轴 輮 轴轥轳轴 輮轤輲輮轳輲轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輲輮輰輰輰輫輰輸輺輰輰轼 輱輰輰輮輰轼 輱輰輱輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輳輮輰輰輰輫輰輸輺輰輰轼 輱輰輱輮輰轼 轮轵转转 轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輴輮輰輰輰輫輰輸輺輰輰轼 輱輰輲輮輰轼 輱輰輱輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輶輮輰輰輰輫輰輸輺輰輰轼 輱輰輴輮輰轼 輱輰輲輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輸輮輰輰輰輫輰輸輺輰輰轼 輱輲輶輮輰轼 輱輰輲輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輱輰輮輰輰輰輫輰輸輺輰輰轼 輱輰輸輮輰轼 輱輰輳輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輱輲輮輰輰輰輫輰輸輺輰輰轼 轮轵转转 轼 輱輰輳輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輱輴輮輰輰輰輫輰輸輺輰輰轼 輱輱輲輮輰轼 輱輰輴輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輱輵輮輰輰輰輫輰輸輺輰輰轼 輱輱輳輮輰轼 轮轵转转 轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輱輶輮輰輰輰輫輰輸輺輰輰轼 輱輱輴輮輰轼 輱輰輴輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輱輸輮輰輰輰輫輰輸輺輰輰轼 輱輱輶輮輰轼 輱輰輵輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輲輰輮輰輰輰輫輰輸輺輰輰轼 輱輱輸輮輰轼 輱輰輵輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輲輲輮輰輰輰輫輰輸輺輰輰轼 輱輰輰輮輰轼 輱輰輶輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輲輶輮輰輰輰輫輰輸輺輰輰轼 輱輲輴輮輰轼 輱輰輸輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輲輸輮輰輰輰輫輰輸輺輰輰轼 輱輲輶輮輰轼 輱輰輸輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輳輰輮輰輰輰輫輰輸輺輰輰轼 轎轡轎轼 輱輰輸輮輰轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫� �

用于查询的轓轑轌语句：� �
轳轥转轥轣轴 轣软轶輨轳輱 輬轳輲輩 车轲软轭 轲软软轴 輮 轴轥轳轴 輮轤輲� �
输出序列：



輵輮輲 轃轲软轳轳轃软轲轲轥转轡轴轩软轮

� �
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫
轼 轔轩轭轥轼轣软轶輨轲软软轴 輮 轴轥轳轴 輮轤輲輮轳輱輬 轲软软轴 輮 轴轥轳轴 輮轤輲輮轳輲輩 轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輰輰輫輰輸輺輰輰轼 輱輲輮輲輹輱輶輶輶輶輶輶輶輶輶輶輶輶轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫� �
5.2 CrossCorrelation

5.2.1 函数简介

本函数用于计算两条时间序列的互相关函数值，对离散序列而言，互相关函数可以

表示为

CR(n) =
1

N

N∑
m=1

S1[m]S2[m+ n]

常用于表征两条序列在不同对齐条件下的相似度。

函数名： 轃轒轏轓轓轃轏轒轒轅轌轁轔轉轏轎

输入序列：仅支持两个输入序列，类型均为 轉轎轔輳輲 輯 轉轎轔輶輴 輯 轆轌轏轁轔 輯 轄轏轕轂轌轅。

输出序列：输出单个序列，类型为轄轏轕轂轌轅。序列中共包含 2N − 1个数据点，其

中正中心的值为两条序列按照预先对齐的结果计算的互相关系数（即等于以上公式的

CR(0) ），前半部分的值表示将后一条输入序列向前平移时计算的互相关系数，直至两

条序列没有重合的数据点（不包含完全分离时的结果 CR(−N) = 0.0），后半部分类似。

用公式可表示为（所有序列的索引从輱开始计数）：

OS[i] = CR(−N + i) =
1

N

i∑
m=1

S1[m]S2[N − i+m], if i <= N

OS[i] = CR(i−N) =
1

N

2N−i∑
m=1

S1[i−N +m]S2[m], if i > N

提示：

两条序列中的 轮轵转转和 轎轡轎值会被忽略，在计算中表现为輰。

5.2.2 使用示例

输入序列：� �
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫
轼 轔轩轭轥轼 轲软软轴 輮 轴轥轳轴 輮轤輱輮轳輱轼 轲软软轴 輮 轴轥轳轴 輮轤輱輮轳輲轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輱輮輰輰輰輫輰輸輺輰輰轼 轮轵转转 轼 輶轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輲輮輰輰輰輫輰輸輺輰輰轼 輲轼 輷轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輳輮輰輰輰輫輰輸輺輰輰轼 輳轼 轎轡轎轼
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輵輮輳 轄轴轷

轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輴輮輰輰輰輫輰輸輺輰輰轼 輴轼 輹轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輵輮輰輰輰輫輰輸輺輰輰轼 輵轼 輱輰轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫� �

用于查询的轓轑轌语句：� �
轳轥转轥轣轴 轣轲软轳轳轣软轲轲轥转轡轴轩软轮輨轳輱 輬 轳輲輩 车轲软轭 轲软软轴 輮 轴轥轳轴 輮轤輱 轷轨轥轲轥 轴轩轭轥 輼輽 輲輰輲輰−輰輱−輰輱 輰輰輺輰輰輺輰輵� �
输出序列：� �

輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫
轼 轔轩轭轥轼 轣轲软轳轳轣软轲轲轥转轡轴轩软轮輨轲软软轴 輮 轴轥轳轴 輮轤輱輮轳輱輬 轲软软轴 輮 轴轥轳轴 輮轤輱輮轳輲輩 轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輰輱輫輰輸輺輰輰轼 輰輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輰輲輫輰輸輺輰輰轼 輴輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輰輳輫輰輸輺輰輰轼 輹輮輶轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輰輴輫輰輸輺輰輰轼 輱輳輮輴轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輰輵輫輰輸輺輰輰轼 輲輰輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輰輶輫輰輸輺輰輰轼 輱輵輮輶轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輰輷輫輰輸輺輰輰轼 輹輮輲轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輰輸輫輰輸輺輰輰轼 輱輱輮輸轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輰輹輫輰輸輺輰輰轼 輶輮輰轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫� �
5.2.2.1 Zeppelin示例

链接輺 輼轨轴轴轰輺輯輯輱輰輱輮輶輮輱輵輮輲輱輳輺輱輸輱輸輱輯輣輯轮软轴轥轢软软轫輯輲轇轅轔轖轗輶轁轔輾

5.3 Dtw

5.3.1 函数简介

本函数用于计算两列数值型数据的轄轔轗距离。

函数名： 轄轔轗

输入序列：仅支持两个输入序列，类型均为 轉轎轔輳輲 輯 轉轎轔輶輴 輯 轆轌轏轁轔 輯 轄轏轕轂轌轅。

输出序列： 输出单个序列，类型为轄轏轕轂轌轅。序列仅包含一个时间戳为輰、值为两

个时间序列的轄轔轗距离值。

提示：

如果某行数据中包含空值、缺失值或 轎轡轎，该行数据将会被忽略；

如果数据中所有的行都被忽略，函数将会输出輰。

5.3.2 使用示例

输入序列：

輵輶



輵輮輴 轐轡轴轴轥轲轮轓轹轭轭轥轴轲轩轣

� �
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫
轼 轔轩轭轥轼 轲软软轴 輮 轴轥轳轴 輮轤輲輮轳輱轼 轲软软轴 輮 轴轥轳轴 輮轤輲輮轳輲轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輰輱輫輰輸輺輰輰轼 輱輮輰轼 輲輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輰輲輫輰輸輺輰輰轼 輱輮輰轼 輲輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輰輳輫輰輸輺輰輰轼 輱輮輰轼 輲輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輰輴輫輰輸輺輰輰轼 輱輮輰轼 輲輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輰輵輫輰輸輺輰輰轼 輱輮輰轼 輲輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輰輶輫輰輸輺輰輰轼 輱輮輰轼 輲輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輰輷輫輰輸輺輰輰轼 輱輮輰轼 輲輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輰輸輫輰輸輺輰輰轼 輱輮輰轼 輲輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輰輹輫輰輸輺輰輰轼 輱輮輰轼 輲輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輱輰輫輰輸輺輰輰轼 輱輮輰轼 輲輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輱輱輫輰輸輺輰輰轼 輱輮輰轼 輲輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輱輲輫輰輸輺輰輰轼 輱輮輰轼 輲輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輱輳輫輰輸輺輰輰轼 輱輮輰轼 輲輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輱輴輫輰輸輺輰輰轼 輱輮輰轼 輲輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輱輵輫輰輸輺輰輰轼 輱輮輰轼 輲輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輱輶輫輰輸輺輰輰轼 輱輮輰轼 輲輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輱輷輫輰輸輺輰輰轼 輱輮輰轼 輲輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輱輸輫輰輸輺輰輰轼 輱輮輰轼 輲輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輱輹輫輰輸輺輰輰轼 輱輮輰轼 輲輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輲輰輫輰輸輺輰輰轼 輱輮輰轼 輲輮輰轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫� �

用于查询的轓轑轌语句：� �
轳轥转轥轣轴 轤轴轷輨轳輱 輬轳輲輩 车轲软轭 轲软软轴 輮 轴轥轳轴 輮轤輲� �
输出序列：� �

輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫
轼 轔轩轭轥轼轤轴轷輨轲软软轴 輮 轴轥轳轴 輮轤輲輮轳輱輬 轲软软轴 輮 轴轥轳轴 輮轤輲輮轳輲輩 轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輰輰輫輰輸輺輰輰轼 輲輰輮輰轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫� �
5.4 PatternSymmetric

5.4.1 函数简介

本函数用于寻找序列中所有对称度小于阈值的对称子序列。对称度通过轄轔轗计算，

值越小代表序列对称性越高。

函数名： 轐轁轔轔轅轒轎轓轙轍轍轅轔轒轉轃

输入序列：仅支持一个输入序列，类型为 轉轎轔輳輲 輯 轉轎轔輶輴 輯 轆轌轏轁轔 輯 轄轏轕轂轌轅。

参数：

輵輷



輵輮輵 轐轥轡轲轳软轮

轷轩轮轤软轷：对称子序列的长度，是一个正整数，默认值为輱輰。

轴轨轲轥轳轨软转轤：对称度阈值，是一个非负数，只有对称度小于等于该值的对称子序列

才会被输出。在缺省情况下，所有的子序列都会被输出。

输出序列：输出单个序列，类型为轄轏轕轂轌轅。序列中的每一个数据点对应于一个对

称子序列，时间戳为子序列的起始时刻，值为对称度。

5.4.2 使用示例

输入序列：� �
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫
轼 轔轩轭轥轼 轲软软轴 輮 轴轥轳轴 輮轤輱輮轳輴轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫
轼輲輰輲輱−輰輱−輰輱轔輱輲輺輰輰輺輰輰輮輰輰輰輫輰輸輺輰輰轼 輱輮輰轼
轼輲輰輲輱−輰輱−輰輱轔輱輲輺輰輰輺輰輱輮輰輰輰輫輰輸輺輰輰轼 輲輮輰轼
轼輲輰輲輱−輰輱−輰輱轔輱輲輺輰輰輺輰輲輮輰輰輰輫輰輸輺輰輰轼 輳輮輰轼
轼輲輰輲輱−輰輱−輰輱轔輱輲輺輰輰輺輰輳輮輰輰輰輫輰輸輺輰輰轼 輲輮輰轼
轼輲輰輲輱−輰輱−輰輱轔輱輲輺輰輰輺輰輴輮輰輰輰輫輰輸輺輰輰轼 輱輮輰轼
轼輲輰輲輱−輰輱−輰輱轔輱輲輺輰輰輺輰輵輮輰輰輰輫輰輸輺輰輰轼 輱輮輰轼
轼輲輰輲輱−輰輱−輰輱轔輱輲輺輰輰輺輰輶輮輰輰輰輫輰輸輺輰輰轼 輱輮輰轼
轼輲輰輲輱−輰輱−輰輱轔輱輲輺輰輰輺輰輷輮輰輰輰輫輰輸輺輰輰轼 輱輮輰轼
轼輲輰輲輱−輰輱−輰輱轔輱輲輺輰輰輺輰輸輮輰輰輰輫輰輸輺輰輰轼 輲輮輰轼
轼輲輰輲輱−輰輱−輰輱轔輱輲輺輰輰輺輰輹輮輰輰輰輫輰輸輺輰輰轼 輳輮輰轼
轼輲輰輲輱−輰輱−輰輱轔輱輲輺輰輰輺輱輰輮輰輰輰輫輰輸輺輰輰轼 輲輮輰轼
轼輲輰輲輱−輰輱−輰輱轔輱輲輺輰輰輺輱輱輮輰輰輰輫輰輸輺輰輰轼 輱輮輰轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫� �

用于查询的轓轑轌语句：� �
轳轥转轥轣轴 轰轡轴轴轥轲轮轳轹轭轭轥轴轲轩轣輨轳輴 輬 輧轷轩轮轤软轷輧輽輧輵輧 輬 輧轴轨轲轥轳轨软转轤輧輽輧輰輧輩 车轲软轭 轲软软轴 輮 轴轥轳轴 輮轤輱� �
输出序列：� �

輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫
轼 轔轩轭轥轼 轰轡轴轴轥轲轮轳轹轭轭轥轴轲轩轣輨轲软软轴 輮 轴轥轳轴 輮轤輱輮轳輴輬 輢轷轩轮轤软轷輢輽輢輵輢輬 輢轴轨轲轥轳轨软转轤輢輽輢輰輢輩 轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫
轼輲輰輲輱−輰輱−輰輱轔輱輲輺輰輰輺輰輰輮輰輰輰輫輰輸輺輰輰轼 輰輮輰轼
轼輲輰輲輱−輰輱−輰輱轔輱輲輺輰輰輺輰輷輮輰輰輰輫輰輸輺輰輰轼 輰輮輰轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫� �
5.5 Pearson

5.5.1 函数简介

本函数用于计算两列数值型数据的皮尔森相关系数。

函数名： 轐轅轁轒轓轏轎

輵輸



輵輮輶 轓轥转车轃软轲轲轥转轡轴轩软轮

输入序列：仅支持两个输入序列，类型均为 轉轎轔輳輲 輯 轉轎轔輶輴 輯 轆轌轏轁轔 輯 轄轏轕轂轌轅。

输出序列： 输出单个序列，类型为轄轏轕轂轌轅。序列仅包含一个时间戳为輰、值为皮

尔森相关系数的数据点。

提示：

如果某行数据中包含空值、缺失值或 轎轡轎，该行数据将会被忽略；

如果数据中所有的行都被忽略，函数将会输出 轎轡轎。

5.5.2 使用示例

输入序列：� �
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫
轼 轔轩轭轥轼 轲软软轴 輮 轴轥轳轴 輮轤輲輮轳輱轼 轲软软轴 輮 轴轥轳轴 輮轤輲輮轳輲轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輲輮輰輰輰輫輰輸輺輰輰轼 輱輰輰輮輰轼 輱輰輱輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輳輮輰輰輰輫輰輸輺輰輰轼 輱輰輱輮輰轼 轮轵转转 轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輴輮輰輰輰輫輰輸輺輰輰轼 輱輰輲輮輰轼 輱輰輱輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輶輮輰輰輰輫輰輸輺輰輰轼 輱輰輴輮輰轼 輱輰輲輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輸輮輰輰輰輫輰輸輺輰輰轼 輱輲輶輮輰轼 輱輰輲輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輱輰輮輰輰輰輫輰輸輺輰輰轼 輱輰輸輮輰轼 輱輰輳輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輱輲輮輰輰輰輫輰輸輺輰輰轼 轮轵转转 轼 輱輰輳輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輱輴輮輰輰輰輫輰輸輺輰輰轼 輱輱輲輮輰轼 輱輰輴輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輱輵輮輰輰輰輫輰輸輺輰輰轼 輱輱輳輮輰轼 轮轵转转 轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輱輶輮輰輰輰輫輰輸輺輰輰轼 輱輱輴輮輰轼 輱輰輴輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輱輸輮輰輰輰輫輰輸輺輰輰轼 輱輱輶輮輰轼 輱輰輵輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輲輰輮輰輰輰輫輰輸輺輰輰轼 輱輱輸輮輰轼 輱輰輵輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輲輲輮輰輰輰輫輰輸輺輰輰轼 輱輰輰輮輰轼 輱輰輶輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輲輶輮輰輰輰輫輰輸輺輰輰轼 輱輲輴輮輰轼 輱輰輸輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輲輸輮輰輰輰輫輰輸輺輰輰轼 輱輲輶輮輰轼 輱輰輸輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輳輰輮輰輰輰輫輰輸輺輰輰轼 轎轡轎轼 輱輰輸輮輰轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫� �

用于查询的轓轑轌语句：� �
轳轥转轥轣轴 轰轥轡轲轳软轮輨轳輱 輬轳輲輩 车轲软轭 轲软软轴 輮 轴轥轳轴 輮轤輲� �
输出序列：� �

輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫
轼 轔轩轭轥轼 轰轥轡轲轳软轮輨轲软软轴 輮 轴轥轳轴 輮轤輲輮轳輱輬 轲软软轴 輮 轴轥轳轴 輮轤輲輮轳輲輩 轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輰輰輫輰輸輺輰輰轼 輰輮輵輶輳輰輸輸輱輹輲輷輷輵輴輸輷輲轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫� �

輵輹
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5.6 SelfCorrelation

5.6.1 函数简介

本函数用于计算时间序列的自相关函数值，即序列与自身之间的互相关函数，详情

参见 轃轲软轳轳轃软轲轲轥转轡轴轩软轮函数文档。

函数名： 轓轅轌轆轃轏轒轒轅轌轁轔轉轏轎

输入序列：仅支持单个输入序列，类型为 轉轎轔輳輲 輯 轉轎轔輶輴 輯 轆轌轏轁轔 輯 轄轏轕轂轌轅。

输出序列：输出单个序列，类型为轄轏轕轂轌轅。序列中共包含 2N − 1个数据点，每

个值的具体含义参见 轃轲软轳轳轃软轲轲轥转轡轴轩软轮函数文档。

提示：

序列中的 轎轡轎值会被忽略，在计算中表现为輰。

5.6.2 使用示例

输入序列：� �
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫
轼 轔轩轭轥轼 轲软软轴 輮 轴轥轳轴 輮轤輱輮轳輱轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輱輮輰輰輰輫輰輸輺輰輰轼 輱轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輲輮輰輰輰輫輰輸輺輰輰轼 轎轡轎轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輳輮輰輰輰輫輰輸輺輰輰轼 輳轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輴輮輰輰輰輫輰輸輺輰輰轼 轎轡轎轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輵輮輰輰輰輫輰輸輺輰輰轼 輵轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫� �

用于查询的轓轑轌语句：� �
轳轥转轥轣轴 轳轥转车轣软轲轲轥转轡轴轩软轮 輨轳輱輩 车轲软轭 轲软软轴 輮 轴轥轳轴 輮轤輱 轷轨轥轲轥 轴轩轭轥 輼輽 輲輰輲輰−輰輱−輰輱 輰輰輺輰輰輺輰輵� �
输出序列：� �

輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫
轼 轔轩轭轥轼 轳轥转车轣软轲轲轥转轡轴轩软轮 輨轲软软轴 輮 轴轥轳轴 輮轤輱輮轳輱輩 轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輰輱輫輰輸輺輰輰轼 輱輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輰輲輫輰輸輺輰輰轼 輰輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輰輳輫輰輸輺輰輰轼 輳輮輶轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輰輴輫輰輸輺輰輰轼 輰輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輰輵輫輰輸輺輰輰轼 輷輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輰輶輫輰輸輺輰輰轼 輰輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輰輷輫輰輸輺輰輰轼 輳輮輶轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輰輸輫輰輸輺輰輰轼 輰輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輰輹輫輰輸輺輰輰轼 輱輮輰轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫� �

輶輰



輵輮輷 轓轥轲轩轥轳轁转轩轧轮輨轔轏轄轏輩

5.6.2.1 Zeppelin示例

链接輺 輼轨轴轴轰輺輯輯輱輰輱輮輶輮輱輵輮輲輱輳輺輱輸輱輸輱輯輣輯轮软轴轥轢软软轫輯輲轇轃輹輱轍輵轄轙輾

5.7 SeriesAlign(TODO)

5.8 SeriesSimilarity(TODO)

5.9 ValueAlign(TODO)

輶輱



第 6章 异常检测

6.1 ADWIN

6.1.1 函数简介

本函数用于查找时间序列可能的概念漂移。本方法根据提供的δ，使用轁轄轗轉轎方法

判断是否存在异常大于置信度δ的位置。返回所有认为发生概念漂移的时间戳。具体方

法请参见� �
轌轥轡轲轮轩轮轧 车轲软轭 轔轩轭轥−轃轨轡轮轧轩轮轧 轄轡轴轡 轷轩轴轨 轁轤轡轰轴轩轶轥 轗轩轮轤软轷轩轮轧輬 轁 轂轩车轥轴轥轴 轡转 輮 輬 輲輰輰輵� �

函数名： 轁轄轗轉轎

输入序列：仅支持单个输入序列，类型为 轉轎轔輳輲 輯 轉轎轔輶輴 輯 轆轌轏轁轔 輯 轄轏轕轂轌轅

参数：

轤轥转轴轡 輺判断发生概念漂移的阈值。详见论文中定义的δ，默认为輰輮輰輱輮

轷轩轮轤软轷轳轩轺轥 輺进行检测的窗口大小，该值应大于輲輰。

输出序列：输出单个序列，类型为轉轎轔輳輲，异常输出輱，非异常输出輰。

6.1.2 使用示例

6.1.2.1 提供参数

输入序列：� �
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−輫
轼 轔轩轭轥轼 轲软软轴 輮 轴轥轳轴 輮 轳輱轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−輫
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輰輰輫輰輸輺輰輰轼 輵輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輱輰輰輫輰輸輺輰輰轼 輵輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輲輰輰輫輰輸輺輰輰轼 輵輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輳輰輰輫輰輸輺輰輰轼 輵輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輴輰輰輫輰輸輺輰輰轼 輵輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輵輰輰輫輰輸輺輰輰轼 輵輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輶輰輰輫輰輸輺輰輰轼 輵輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輷輰輰輫輰輸輺輰輰轼 輵輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輸輰輰輫輰輸輺輰輰轼 輵輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輹輰輰輫輰輸輺輰輰轼 輵輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輰輰輰輫輰輸輺輰輰轼 輵輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輱輰輰輫輰輸輺輰輰轼 輵輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輲輰輰輫輰輸輺輰輰轼 輵輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輳輰輰輫輰輸輺輰輰轼 輵輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輴輰輰輫輰輸輺輰輰轼 輵輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輵輰輰輫輰輸輺輰輰轼 輵輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輶輰輰輫輰輸輺輰輰轼 輵輮輰轼
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轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輷輰輰輫輰輸輺輰輰轼 輵輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輸輰輰輫輰輸輺輰輰轼 輵輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輹輰輰輫輰輸輺輰輰轼 輵輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輲輮輰輰輰輫輰輸輺輰輰轼 輱輰輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輲輮輱輰輰輫輰輸輺輰輰轼 輱輰輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輲輮輲輰輰輫輰輸輺輰輰轼 輱輰輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輲輮輳輰輰輫輰輸輺輰輰轼 輱輰輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輲輮輴輰輰輫輰輸輺輰輰轼 輱輰輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輲輮輵輰輰輫輰輸輺輰輰轼 輱輰輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輲輮輶輰輰輫輰輸輺輰輰轼 輱輰輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輲輮輷輰輰輫輰輸輺輰輰轼 輱輰輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輲輮輸輰輰輫輰輸輺輰輰轼 輱輰輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輲輮輹輰輰輫輰輸輺輰輰轼 輱輰輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輳輮輰輰輰輫輰輸輺輰輰轼 輱輰輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輳輮輱輰輰輫輰輸輺輰輰轼 輱輰輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輳輮輲輰輰輫輰輸輺輰輰轼 輱輰輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輳輮輳輰輰輫輰輸輺輰輰轼 輱輰輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輳輮輴輰輰輫輰輸輺輰輰轼 輱輰輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輳輮輵輰輰輫輰輸輺輰輰轼 輱輰輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輳輮輶輰輰輫輰輸輺輰輰轼 輱輰輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輳輮輷輰輰輫輰輸輺輰輰轼 輱輰輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輳輮輸輰輰輫輰輸輺輰輰轼 輱輰輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輳輮輹輰輰輫輰輸輺輰輰轼 輱輰輮輰轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−輫� �

用于查询的轓轑轌语句：� �
轳轥转轥轣轴 轡轤轷轩轮輨轳輱 輬 輢轷轩轮轤软轷轳轩轺轥輢輽輢輳輰輢 輬輢轤轥转轴轡輢輽輢輰輮輰輱輢輩 车轲软轭 轲软软轴 輮 轴轥轳轴� �
输出序列：� �

輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫
轼 轔轩轭轥轼轡轤轷轩轮輨轲软软轴 輮 轴轥轳轴 輮 轳輱輬 輢轷轩轮轤软轷轳轩轺轥輢輽輢輳輰輢輬 輢轤轥转轴轡輢輽輢輰輮輰輱輢輩 轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輲輮輱輰輰輫輰輸輺輰輰轼 輱轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫� �
6.2 IQR

6.2.1 函数简介

本函数用于检验超出上下四分位数輱輮輵倍轉轑轒的数据分布异常。

函数名： 轉轑轒

输入序列：仅支持单个输入序列，类型为 轉轎轔輳輲 輯 轉轎轔輶輴 輯 轆轌轏轁轔 輯 轄轏轕轂轌轅。

参数：

輶輳



輶輮輲 轉轑轒

轭轥轴轨软轤：若设置为輢轢轡轴轣轨輢，则将数据全部读入后检测；若设置为輢轳轴轲轥轡轭輢，则需用

户提供上下四分位数进行流式检测。默认为輢轢轡轴轣轨輢。

轱輱：使用流式计算时的下四分位数。

轱輳：使用流式计算时的上四分位数。

输出序列：输出单个序列，类型为轄轏轕轂轌轅。

说明： IQR = Q3 −Q1

6.2.2 使用示例

6.2.2.1 全数据计算

输入序列：� �
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−輫
轼 轔轩轭轥轼 轲软软轴 輮 轴轥轳轴 輮 轳輱轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−輫
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輱輰輰輫輰輸輺輰輰轼 輰輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輲輰輰輫輰輸輺輰輰轼 輰輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輳輰輰輫輰輸輺輰輰轼 輱輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輴輰輰輫輰輸輺輰輰轼 −輱輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輵輰輰輫輰輸輺輰輰轼 輰輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輶輰輰輫輰輸輺輰輰轼 輰輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輷輰輰輫輰輸輺輰輰轼 −輲輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輸輰輰輫輰輸輺輰輰轼 輲輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輹輰輰輫輰輸輺輰輰轼 輰輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輰輰輰輫輰輸輺輰輰轼 輰輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輱輰輰輫輰輸輺輰輰轼 輱輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輲輰輰輫輰輸輺輰輰轼 −輱輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輳輰輰輫輰輸輺輰輰轼 −輱輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輴輰輰輫輰輸輺輰輰轼 輱輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輵輰輰輫輰輸輺輰輰轼 輰輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輶輰輰輫輰輸輺輰輰轼 輰輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輷輰輰輫輰輸輺輰輰轼 輱輰輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輸輰輰輫輰輸輺輰輰轼 輲輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輹輰輰輫輰輸輺輰輰轼 −輲輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輲輮輰輰輰輫輰輸輺輰輰轼 輰輮輰轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−輫� �

用于查询的轓轑轌语句：� �
轳轥转轥轣轴 轩轱轲 輨轳輱輩 车轲软轭 轲软软轴 輮 轴轥轳轴� �
输出序列：� �

輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−輫
轼 轔轩轭轥轼 轩轱轲 輨轲软软轴 輮 轴轥轳轴 輮 轳輱輩 轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−輫
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輷輰輰輫輰輸輺輰輰轼 輱輰輮輰轼

輶輴
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輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−輫� �
6.3 KSigma

6.3.1 函数简介

本函数利用动态轋輭轓轩轧轭轡算法进行异常检测。在一个窗口内，与平均值的差距超过轫倍

标准差的数据将被视作异常并输出。

函数名： 轋轓轉轇轍轁

输入序列：仅支持单个输入序列，类型为 轉轎轔輳輲 輯 轉轎轔輶輴 輯 轆轌轏轁轔 輯 轄轏轕轂轌轅

参数：

轫：在动态轋輭轓轩轧轭轡算法中，分布异常的标准差倍数阈值，默认值为輳。

轷轩轮轤软轷：动态轋輭轓轩轧轭轡算法的滑动窗口大小，默认值为輱輰輰輰輰。

输出序列：输出单个序列，类型与输入序列相同。

提示： 轫应大于輰，否则将不做输出。

6.3.2 使用示例

6.3.2.1 指定k

输入序列：� �
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫
轼 轔轩轭轥轼 轲软软轴 輮 轴轥轳轴 輮轤輱輮轳輱轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輲輮輰輰輰輫輰輸輺輰輰轼 輰輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輳輮輰輰輰輫輰輸輺輰輰轼 輵輰輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輴輮輰輰輰輫輰輸輺輰輰轼 輱輰輰輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輶輮輰輰輰輫輰輸輺輰輰轼 輱輵輰輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輸輮輰輰輰輫輰輸輺輰輰轼 輲輰輰輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輱輰輮輰輰輰輫輰輸輺輰輰轼 輲輰輰輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輱輴輮輰輰輰輫輰輸輺輰輰轼 輲輰輰輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輱輵輮輰輰輰輫輰輸輺輰輰轼 輲輰輰輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輱輶輮輰輰輰輫輰輸輺輰輰轼 輲輰輰輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輱輸輮輰輰輰輫輰輸輺輰輰轼 輲輰輰輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輲輰輮輰輰輰輫輰輸輺輰輰轼 輱輵輰輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輲輲輮輰輰輰輫輰輸輺輰輰轼 輱輰輰輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輲輶輮輰輰輰輫輰輸輺輰輰轼 輵輰輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輲輸輮輰輰輰輫輰輸輺輰輰轼 輰輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輳輰輮輰輰輰輫輰輸輺輰輰轼 轎轡轎轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫� �

用于查询的轓轑轌语句：� �
轳轥转轥轣轴 轫轳轩轧轭轡輨轳輱 輬 輢轫輢輽輢輱輮輰輢輩 车轲软轭 轲软软轴 輮 轴轥轳轴 輮轤輱 轷轨轥轲轥 轴轩轭轥 輼輽 輲輰輲輰−輰輱−輰輱 輰輰輺輰輰輺輳輰� �

輶輵
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输出序列：� �
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫
轼轔轩轭轥 轼轫轳轩轧轭轡輨轲软软轴 輮 轴轥轳轴 輮轤輱輮轳輱輬輢轫輢輽輢輳輮輰輢輩 轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輲輮輰輰輰輫輰輸輺輰輰轼 輰輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輳輮輰輰輰輫輰輸輺輰輰轼 輵輰輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輲輶輮輰輰輰輫輰輸輺輰輰轼 輵輰輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輲輸輮輰輰輰輫輰輸輺輰輰轼 輰輮輰轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫� �
6.4 LOF

6.4.1 函数简介

本函数使用局部离群点检测方法用于查找序列的密度异常。将根据提供的第轫距离

数及局部离群点因子輨转软车輩阈值，判断输入数据是否为离群点，即异常，并输出各点的轌轏轆值。

函数名： 轌轏轆

输入序列：多个输入序列，类型为 轉轎轔輳輲 輯 轉轎轔輶輴 輯 轆轌轏轁轔 輯 轄轏轕轂轌轅

参数：

轭轥轴轨软轤 輺使用的检测方法。默认为轤轥车轡轵转轴，以高维数据计算。设置为轳轥轲轩轥轳，将一维

时间序列转换为高维数据计算。

轫 輺使用第轫距离计算局部离群点因子輮默认为輳。

轷轩轮轤软轷 輺每次读取数据的窗口长度。默认为輱輰輰輰輰輮

轷轩轮轤软轷轳轩轺轥 輺使用轳轥轲轩轥轳方法时，转化高维数据的维数，即单个窗口的大小。默认

为輵。

输出序列：输出单时间序列，类型为轄轏轕轂轌轅。

提示：不完整的数据行会被忽略，不参与计算，也不标记为离群点。

6.4.2 使用示例

6.4.2.1 默认参数

输入序列：� �
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫
轼 轔轩轭轥轼 轲软软轴 輮 轴轥轳轴 輮轤輱輮轳輱轼 轲软软轴 輮 轴轥轳轴 輮轤輱輮轳輲轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輱輰輰輫輰輸輺輰輰轼 輰輮輰轼 輰輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輲輰輰輫輰輸輺輰輰轼 輰輮輰轼 輱輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輳輰輰輫輰輸輺輰輰轼 輱輮輰轼 輱輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輴輰輰輫輰輸輺輰輰轼 輱輮輰轼 輰輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輵輰輰輫輰輸輺輰輰轼 輰輮輰轼 −輱輮輰轼

輶輶
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轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輶輰輰輫輰輸輺輰輰轼 −輱輮輰轼 −輱輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輷輰輰輫輰輸輺輰輰轼 −輱輮輰轼 輰輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輸輰輰輫輰輸輺輰輰轼 輲輮輰轼 輲輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輹輰輰輫輰輸輺輰輰轼 輰輮輰轼 轮轵转转 轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫� �

查询语句：� �
轳轥转轥轣轴 转软车 輨轳輱 輬轳輲輩 车轲软轭 轲软软轴 輮 轴轥轳轴 輮轤輱 轷轨轥轲轥 轴轩轭轥輼輱輰輰輰� �
输出序列：� �

輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫
轼 轔轩轭轥轼 转软车 輨轲软软轴 輮 轴轥轳轴 輮轤輱輮轳輱輬 轲软软轴 輮 轴轥轳轴 輮轤輱輮轳輲輩 轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輱輰輰輫輰輸輺輰輰轼 輳輮輸輲輷輴輸輲輴輲輶輷輶輶輸輲輴輴轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輲輰輰輫輰輸輺輰輰轼 輳輮輰輱輱輷輶輳輱輷輴輱輱輲輶輱輵輶轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輳輰輰輫輰輸輺輰輰轼 輲輮輸輳輸輱輵輵輴輳輷輷輶輲輸輷輹轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輴輰輰輫輰輸輺輰輰轼 輳輮輰輱輱輷輶輳輱輷輴輱輱輲輶輱輵輶轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輵輰輰輫輰輸輺輰輰轼 輲輮輷輳輵輱輸輲輶輱輲輴輴輴輵輳轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輶輰輰輫輰輸輺輰輰轼 輲輮輳輷輱輴輴輰輹輷輵輷輰輸輱輴輸轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輷輰輰輫輰輸輺輰輰轼 輲輮輷輳輵輱輸輲輶輱輲輴輴輴輵輳轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輸輰輰輫輰輸輺輰輰轼 輱輮輷輵輶輱輴輱輶輳輷輴輲輷輰輷輴輲轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫� �
6.4.2.2 诊断一维时间序列

输入序列：� �
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫
轼 轔轩轭轥轼 轲软软轴 輮 轴轥轳轴 輮轤輱輮轳輱轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輱輰輰輫輰輸輺輰輰轼 輱輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輲輰輰輫輰輸輺輰輰轼 輲輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輳輰輰輫輰輸輺輰輰轼 輳輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輴輰輰輫輰輸輺輰輰轼 輴輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輵輰輰輫輰輸輺輰輰轼 輵輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輶輰輰輫輰輸輺輰輰轼 輶輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輷輰輰輫輰輸輺輰輰轼 輷輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輸輰輰輫輰輸輺輰輰轼 輸輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輹輰輰輫輰輸輺輰輰轼 輹輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輰輰輰輫輰輸輺輰輰轼 輱輰輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輱輰輰輫輰輸輺輰輰轼 輱輱輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輲輰輰輫輰輸輺輰輰轼 輱輲輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輳輰輰輫輰輸輺輰輰轼 輱輳輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輴輰輰輫輰輸輺輰輰轼 輱輴輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輵輰輰輫輰輸輺輰輰轼 輱輵輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輶輰輰輫輰輸輺輰輰轼 輱輶輮輰轼
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輶輮輵 轒轡轮轧轥

轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輷輰輰輫輰輸輺輰輰轼 輱輷輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輸輰輰輫輰輸輺輰輰轼 輱輸輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輹輰輰輫輰輸輺輰輰轼 輱輹輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輲輮輰輰輰輫輰輸輺輰輰轼 輲輰輮輰轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫� �

查询语句：� �
轳轥转轥轣轴 转软车 輨轳輱 輬 輢轭轥轴轨软轤輢輽輢轳轥轲轩轥轳輢輩 车轲软轭 轲软软轴 輮 轴轥轳轴 輮轤輱 轷轨轥轲轥 轴轩轭轥輼輱輰輰輰� �
输出序列：� �

輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−輫
轼 轔轩轭轥轼 转软车 輨轲软软轴 輮 轴轥轳轴 輮轤輱輮轳輱輩 轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−輫
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輱輰輰輫輰輸輺輰輰轼 輳輮輷輷輷輷輷輷輷輷輷輷輷輷輷輸轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輲輰輰輫輰輸輺輰輰轼 輴輮輳輲輷輲輷輲輷輲輷輲輷輲輷輳轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輳輰輰輫輰輸輺輰輰轼 輴輮輸輵輷輱輴輲輸輵輷輱輴輲輸輶轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輴輰輰輫輰輸輺輰輰轼 輵輮輴輰輹輰輹輰輹輰輹輰輹輰輹輱轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輵輰輰輫輰輸輺輰輰轼 輵輮輹輴輹輹輹輹輹輹輹輹輹輹輹輹轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輶輰輰輫輰輸輺輰輰轼 輶輮輴輳輲輴輳輲輴輳輲輴輳輲輴輳轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輷輰輰輫輰輸輺輰輰轼 輶輮輷輹輹輹輹輹輹輹輹輹輹輹輹輹轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輸輰輰輫輰輸輺輰輰轼 輷輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輹輰輰輫輰輸輺輰輰轼 輷輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輰輰輰輫輰輸輺輰輰轼 輶輮輷輹輹輹輹輹輹輹輹輹輹輹輹輹轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輱輰輰輫輰輸輺輰輰轼 輶輮輴輳輲輴輳輲輴輳輲輴輳輲輴輳轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輲輰輰輫輰輸輺輰輰轼 輵輮輹輴輹輹輹輹輹輹輹輹輹輹輹輹轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輳輰輰輫輰輸輺輰輰轼 輵輮輴輰輹輰輹輰輹輰輹輰輹輰輹輱轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輴輰輰輫輰輸輺輰輰轼 輴輮輸輵輷輱輴輲輸輵輷輱輴輲輸輶轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輵輰輰輫輰輸輺輰輰轼 輴輮輳輲輷輲輷輲輷輲輷輲輷輲輷輳轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輶輰輰輫輰輸輺輰輰轼 輳輮輷輷輷輷輷輷輷輷輷輷輷輷輷輸轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−輫� �
6.4.2.3

6.5 Range

6.5.1 函数简介

本函数用于查找时间序列的范围异常。将根据提供的上界与下界，判断输入数据是

否越界，即异常，并输出所有异常点为新的时间序列。

函数名： 轒轁轎轇轅

输入序列：仅支持单个输入序列，类型为 轉轎轔輳輲 輯 轉轎轔輶輴 輯 轆轌轏轁轔 輯 轄轏轕轂轌轅

参数：

转软轷轥轲轟轢软轵轮轤 輺范围异常检测的下界。

轵轰轰轥轲轟轢软轵轮轤 輺范围异常检测的上界。
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輶輮輶 轔轷软轓轩轤轥轤轆轩转轴轥轲

输出序列：输出单个序列，类型与输入序列相同。

提示：应满足 轵轰轰轥轲轟轢软轵轮轤大于 转软轷轥轲轟轢软轵轮轤，否则将不做输出。

6.5.2 使用示例

6.5.2.1 指定上界与下界

输入序列：� �
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫
轼 轔轩轭轥轼 轲软软轴 輮 轴轥轳轴 輮轤輱輮轳輱轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輲輮輰輰輰輫輰輸輺輰輰轼 輱輰輰輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輳輮輰輰輰輫輰輸輺輰輰轼 輱輰輱輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輴輮輰輰輰輫輰輸輺輰輰轼 輱輰輲輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輶輮輰輰輰輫輰輸輺輰輰轼 輱輰輴輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輸輮輰輰輰輫輰輸輺輰輰轼 輱輲輶輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輱輰輮輰輰輰輫輰輸輺輰輰轼 輱輰輸輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輱輴輮輰輰輰輫輰輸輺輰輰轼 輱輱輲輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輱輵輮輰輰輰輫輰輸輺輰輰轼 輱輱輳輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輱輶輮輰輰輰輫輰輸輺輰輰轼 輱輱輴輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輱輸輮輰輰輰輫輰輸輺輰輰轼 輱輱輶輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輲輰輮輰輰輰輫輰輸輺輰輰轼 輱輱輸輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輲輲輮輰輰輰輫輰輸輺輰輰轼 輱輲輰輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輲輶輮輰輰輰輫輰輸輺輰輰轼 輱輲輴輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輲輸輮輰輰輰輫輰輸輺輰輰轼 輱輲輶輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輳輰輮輰輰輰輫輰輸輺輰輰轼 轎轡轎轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫� �

用于查询的轓轑轌语句：� �
轳轥转轥轣轴 轲轡轮轧轥輨轳輱 輬 輢转软轷轥轲轟轢软轵轮轤輢輽輢輱輰輱輮輰輢 輬輢轵轰轰轥轲轟轢软轵轮轤輢輽輢輱輲輵輮輰輢輩 车轲软轭 轲软软轴 輮 轴轥轳轴 輮轤輱 轷轨轥轲轥 轴轩轭轥 輼輽 輲輰輲輰−輰輱−輰輱

輰輰輺輰輰輺輳輰� �
输出序列：� �

輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫
轼轔轩轭轥 轼 轲轡轮轧轥輨轲软软轴 輮 轴轥轳轴 輮轤輱輮轳輱輬輢转软轷轥轲轟轢软轵轮轤輢輽輢輱輰輱輮輰輢輬輢轵轰轰轥轲轟轢软轵轮轤輢輽輢輱輲輵輮輰輢輩 轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輲輮輰輰輰輫輰輸輺輰輰轼 輱輰輰輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輲輸輮輰輰輰輫輰輸輺輰輰轼 輱輲輶輮輰轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫� �
6.6 TwoSidedFilter

6.6.1 函数简介

本函数基于双边窗口检测法对输入序列中的异常点进行过滤。
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輶輮輶 轔轷软轓轩轤轥轤轆轩转轴轥轲

函数名： 轔轗轏轓轉轄轅轄轆轉轌轔轅轒

输出序列：仅支持单个输入序列，类型为 轉轎轔輳輲 輯 轉轎轔輶輴 輯 轆轌轏轁轔 輯 轄轏轕轂轌轅

输出序列：输出单个序列，类型与输入相同，是输入序列去除异常点后的结果。

参数：

转轥轮：双边窗口检测法中的窗口大小，取值范围为正整数，默认值为輵輮如当 转轥轮 輽輳时，

算法向前、向后各取长度为輳的窗口，在窗口中计算异常度。

轴轨轲轥轳轨软转轤：异常度的阈值，取值范围为輨輰輬輱輩，默认值为輰輮輳。阈值越高，函数对于

异常度的判定标准越严格。

6.6.2 使用示例

输入序列：� �
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−輫
轼 轔轩轭轥轼 轲软软轴 輮 轴轥轳轴 輮 轳輰轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−輫
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輰輰輫輰輸輺輰輰轼 輲輰輰輲輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輰輰輰輫輰輸輺輰輰轼 輱輹輴輶輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輲輮輰輰輰輫輰輸輺輰輰轼 輱輹輵輸輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輳輮輰輰輰輫輰輸輺輰輰轼 輲輰輱輲輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輴輮輰輰輰輫輰輸輺輰輰轼 輲輰輵輱輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輵輮輰輰輰輫輰輸輺輰輰轼 輱輸輹輸輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輶輮輰輰輰輫輰輸輺輰輰轼 輲輰輱輴輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輷輮輰輰輰輫輰輸輺輰輰轼 輲輰輵輲輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輸輮輰輰輰輫輰輸輺輰輰轼 輱輹輳輵輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輹輮輰輰輰輫輰輸輺輰輰轼 輱輹輰輱輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輱輰輮輰輰輰輫輰輸輺輰輰轼 輱輹輷輲輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輱輱輮輰輰輰輫輰輸輺輰輰轼 輱輹輶輹輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輱輲輮輰輰輰輫輰輸輺輰輰轼 輱輹輸輴輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輱輳輮輰輰輰輫輰輸輺輰輰轼 輲輰輱輸輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輳輷輮輰輰輰輫輰輸輺輰輰轼 輱輴輸輴輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輳輸輮輰輰輰輫輰輸輺輰輰轼 輱輰輵輵輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輳輹輮輰輰輰輫輰輸輺輰輰轼 輱輰輵輰輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輱輺輰輵輮輰輰輰輫輰輸輺輰輰轼 輱輰輲輳輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輱輺輰輶輮輰輰輰輫輰輸輺輰輰轼 輱輰輵輶輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輱輺輰輷輮輰輰輰輫輰輸輺輰輰轼 輹輷輸輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輱輺輰輸輮輰輰輰輫輰輸輺輰輰轼 輱輰輵輰輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輱輺輰輹輮輰輰輰輫輰輸輺輰輰轼 輱輱輲輳輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輱輺輱輰輮輰輰輰輫輰輸輺輰輰轼 輱輱輵輰輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輱輺輱輱輮輰輰輰輫輰輸輺輰輰轼 輱輰輳輴輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輱輺輱輲輮輰輰輰輫輰輸輺輰輰轼 輹輵輰輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輱輺輱輳輮輰輰輰輫輰輸輺輰輰轼 輱輰輵輹輮輰轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−輫� �

用于查询的轓轑轌语句：� �
轳轥转轥轣轴 轔轷软轓轩轤轥轤轆轩转轴轥轲輨轳輰 輬 輧转轥轮輧輽輧輵輧 輬 輧轴轨轲轥轳轨软转轤輧輽輧輰輮輳輧輩 车轲软轭 轲软软轴 輮 轴轥轳轴

輷輰



輶輮輶 轔轷软轓轩轤轥轤轆轩转轴轥轲

� �
输出序列：� �

輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−輫
轼 轔轩轭轥轼 轲软软轴 輮 轴轥轳轴 輮 轳輰轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−輫
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輰輰輫輰輸輺輰輰轼 輲輰輰輲輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輰輰輰輫輰輸輺輰輰轼 輱輹輴輶輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輲輮輰輰輰輫輰輸輺輰輰轼 輱輹輵輸輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輳輮輰輰輰輫輰輸輺輰輰轼 輲輰輱輲輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輴輮輰輰輰輫輰輸輺輰輰轼 輲輰輵輱輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輵輮輰輰輰輫輰輸輺輰輰轼 輱輸輹輸輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輶輮輰輰輰輫輰輸輺輰輰轼 輲輰輱輴輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輷輮輰輰輰輫輰輸輺輰輰轼 輲輰輵輲輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輸輮輰輰輰輫輰輸輺輰輰轼 輱輹輳輵輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輹輮輰輰輰輫輰輸輺輰輰轼 輱輹輰輱輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輱輰輮輰輰輰輫輰輸輺輰輰轼 輱輹輷輲輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輱輱輮輰輰輰輫輰輸輺輰輰轼 輱輹輶輹輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輱輲輮輰輰輰輫輰輸輺輰輰轼 輱輹輸輴輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輱輳輮輰輰輰輫輰輸輺輰輰轼 輲輰輱輸輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輱輺輰輵輮輰輰輰輫輰輸輺輰輰轼 輱輰輲輳輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輱輺輰輶輮輰輰輰輫輰輸輺輰輰轼 輱輰輵輶輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輱輺輰輷輮輰輰輰輫輰輸輺輰輰轼 輹輷輸輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輱輺輰輸輮輰輰輰輫輰輸輺輰輰轼 輱輰輵輰輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輱輺輰輹輮輰輰輰輫輰輸輺輰輰轼 輱輱輲輳輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輱輺輱輰輮輰輰輰輫輰輸輺輰輰轼 輱輱輵輰輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輱輺輱輱輮輰輰輰輫輰輸輺輰輰轼 輱輰輳輴輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輱輺輱輲輮輰輰輰輫輰輸輺輰輰轼 輹輵輰輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輱輺輱輳輮輰輰輰輫輰輸輺輰輰轼 輱輰輵輹輮輰轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−輫� �
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第 7章 频域相关

7.1 Conv

7.1.1 函数简介

本函数对两个输入序列进行卷积，即多项式乘法。

函数名： 轃轏轎轖

输入序列：仅支持两个输入序列，类型均为 轉轎轔輳輲 輯 轉轎轔輶輴 輯 轆轌轏轁轔 輯 轄轏轕轂轌轅

输出序列：输出单个序列，类型为轄轏轕轂轌轅，它是两个序列卷积的结果。序列的时

间戳从輰开始，仅用于表示顺序。

提示：输入序列中的 轎轡轎将被忽略。

7.1.2 使用示例

输入序列：� �
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫
轼 轔轩轭轥轼 轲软软轴 輮 轴轥轳轴 輮轤輲輮轳輱轼 轲软软轴 輮 轴轥轳轴 輮轤輲輮轳輲轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輰輰輫輰輸輺輰輰轼 輱輮輰轼 輷輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輰輱輫輰輸輺輰輰轼 輰輮輰轼 輲輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輰輲輫輰輸輺輰輰轼 輱輮輰轼 轮轵转转 轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫� �

用于查询的轓轑轌语句：� �
轳轥转轥轣轴 轣软轮轶輨轳輱 輬轳輲輩 车轲软轭 轲软软轴 輮 轴轥轳轴 輮轤輲� �
输出序列：� �

輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫
轼 轔轩轭轥轼轣软轮轶輨轲软软轴 輮 轴轥轳轴 輮轤輲輮轳輱輬 轲软软轴 輮 轴轥轳轴 輮轤輲輮轳輲輩 轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輰輰輫輰輸輺輰輰轼 輷輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輰輱輫輰輸輺輰輰轼 輲輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輰輲輫輰輸輺輰輰轼 輷輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輰輳輫輰輸輺輰輰轼 輲輮輰轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫� �
7.2 Deconv

7.2.1 函数简介

本函数对两个输入序列进行去卷积，即多项式除法运算。



輷輮輲 轄轥轣软轮轶

函数名： 轄轅轃轏轎轖

输入序列：仅支持两个输入序列，类型均为 轉轎轔輳輲 輯 轉轎轔輶輴 輯 轆轌轏轁轔 輯 轄轏轕轂轌轅

参数：

轲轥轳轵转轴：去卷积的结果，取值为輧轱轵软轴轩轥轮轴輧或輧轲轥轭轡轩轮轤轥轲輧，分别对应于去卷积的商和

余数。在缺省情况下，输出去卷积的商。

输出序列：输出单个序列，类型为轄轏轕轂轌轅。它是将第二个序列从第一个序列中去

卷积（第一个序列除以第二个序列）的结果。序列的时间戳从輰开始，仅用于表示顺序。

提示：输入序列中的 轎轡轎将被忽略。

7.2.2 使用示例

7.2.2.1 计算去卷积的商

当 轲轥轳轵转轴参数缺省或为輧轱轵软轴轩轥轮轴輧时，本函数计算去卷积的商。

输入序列：� �
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫
轼 轔轩轭轥轼 轲软软轴 輮 轴轥轳轴 輮轤輲輮轳輳轼 轲软软轴 輮 轴轥轳轴 輮轤輲輮轳輲轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輰輰輫輰輸輺輰輰轼 輸輮輰轼 輷輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輰輱輫輰輸輺輰輰轼 輲輮輰轼 輲輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輰輲輫輰輸輺輰輰轼 輷輮輰轼 轮轵转转 轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輰輳輫輰輸輺輰輰轼 輲輮輰轼 轮轵转转 轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫� �

用于查询的轓轑轌语句：� �
轳轥转轥轣轴 轤轥轣软轮轶輨轳輳 輬轳輲輩 车轲软轭 轲软软轴 輮 轴轥轳轴 輮轤輲� �
输出序列：� �

輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫
轼 轔轩轭轥轼轤轥轣软轮轶輨轲软软轴 輮 轴轥轳轴 輮轤輲輮轳輳輬 轲软软轴 輮 轴轥轳轴 輮轤輲輮轳輲輩 轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輰輰輫輰輸輺輰輰轼 輱輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輰輱輫輰輸輺輰輰轼 輰輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輰輲輫輰輸輺輰輰轼 輱輮輰轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫� �
7.2.2.2 计算去卷积的余数

当 轲轥轳轵转轴参数为輧轲轥轭轡轩轮轤轥轲輧时，本函数计算去卷积的余数。输入序列同上，用于查询

的轓轑轌语句如下：� �
轳轥转轥轣轴 轤轥轣软轮轶輨轳輳 輬轳輲 輬 輧 轲轥轳轵转轴 輧輽輧轲轥轭轡轩轮轤轥轲輧輩 车轲软轭 轲软软轴 輮 轴轥轳轴 輮轤輲� �
输出序列：
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輷輮輳 轄轗轔

� �
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫
轼 轔轩轭轥轼轤轥轣软轮轶輨轲软软轴 輮 轴轥轳轴 輮轤輲輮轳輳輬 轲软软轴 輮 轴轥轳轴 輮轤輲輮轳輲輬 輢轲轥轳轵转轴輢輽輢轲轥轭轡轩轮轤轥轲輢輩 轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輰輰輫輰輸輺輰輰轼 輱輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輰輱輫輰輸輺輰輰轼 輰輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輰輲輫輰輸輺輰輰轼 輰輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輰輳輫輰輸輺輰輰轼 輰輮輰轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫� �
7.3 DWT

7.3.1 函数简介

本函数对输入序列进行一维离散小波变换。

函数名： 轄轗轔

输入序列：仅支持单个输入序列，类型为 轉轎轔輳輲 輯 轉轎轔輶輴 輯 轆轌轏轁轔 輯 轄轏轕轂轌轅

参数：

轭轥轴轨软轤：小波滤波的类型，提供輧轈轡轡轲輧輬 輧轄轂輴輧輬 輧轄轂輶輧輬 輧轄轂輸輧，其中轄轂指代轄轡轵轢轥轣轨轩轥轳。

若不设置该参数，则用户需提供小波滤波的系数。不区分大小写。

轣软轥车：小波滤波的系数。若提供该参数，请使用英文逗号輧輬輧分割各项，不添加空

格或其它符号。

转轡轹轥轲：进行变换的次数，最终输出的向量个数等同于 layer + 1​輮默认取輱。

输出序列：输出单个序列，类型为轄轏轕轂轌轅，长度与输入相等。

提示：输入序列长度必须为輲的整数次幂。

7.3.2 使用示例

7.3.2.1 Haar变换

输入序列：� �
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫
轼 轔轩轭轥轼 轲软软轴 輮 轴轥轳轴 輮轤輱輮轳輱轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輰輰輫輰輸輺輰輰轼 輰輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輱輰輰輫輰輸輺輰輰轼 輰輮輲轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輲輰輰輫輰輸輺輰輰轼 輱輮輵轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輳輰輰輫輰輸輺輰輰轼 輱輮輲轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輴輰輰輫輰輸輺輰輰轼 輰輮輶轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輵輰輰輫輰輸輺輰輰轼 輱輮輷轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輶輰輰輫輰輸輺輰輰轼 輰輮輸轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輷輰輰輫輰輸輺輰輰轼 輲輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輸輰輰輫輰輸輺輰輰轼 輲輮輵轼
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輷輮輴 轆轆轔

轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輹輰輰輫輰輸輺輰輰轼 輲輮輱轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輰輰輰輫輰輸輺輰輰轼 輰輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輱輰輰輫輰輸輺輰輰轼 輲輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輲輰輰輫輰輸輺輰輰轼 輱輮輸轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輳輰輰輫輰輸輺輰輰轼 輱輮輲轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輴輰輰輫輰輸輺輰輰轼 輱輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輵輰輰輫輰輸輺輰輰轼 輱輮輶轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫� �

用于查询的轓轑轌语句：� �
轳轥转轥轣轴 轤轷轴輨轳輱 輬 輢轭轥轴轨软轤輢輽輢轨轡轡轲輢輩 车轲软轭 轲软软轴 輮 轴轥轳轴 輮轤輱� �
输出序列：� �

輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫
轼 轔轩轭轥轼轤轷轴輨轲软软轴 輮 轴轥轳轴 輮轤輱輮轳輱輬 輢轭轥轴轨软轤輢輽輢轨轡轡轲輢輩 轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輰輰輫輰輸輺輰輰轼 輰輮輱輴輱輴輲輱輳輵輸輳輴輴輶輵輱輹輲轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輱輰輰輫輰輸輺輰輰轼 輱輮輹輰輹輱輸輸輳輴輲輹輲輱輱輵輷轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輲輰輰輫輰輸輺輰輰轼 輱輮輶輲輶輳輴輵輶輴輷輳輰輵輲輷輷輳轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輳輰輰輫輰輸輺輰輰轼 輱輮輹輷輹輸輹輸輹輹輵輷輵輱輷輰輲輶轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輴輰輰輫輰輸輺輰輰轼 輳輮輲輵輲輶輹輱輱輲輶輰輲輳輱輶輱轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輵輰輰輫輰輸輺輰輰轼 輱輮輴輱輴輲輱輳輵輶輲輳輷輳輰輹輵轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輶輰輰輫輰輸輺輰輰轼 輲輮輱輲輱輳輲輰輳輴輳輵輵輹輶輴輲輴轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輷輰輰輫輰輸輺輰輰轼 輱輮輸輳輸輴輷輷輶輴輷輹輴輳輷輶輲輸轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輸輰輰輫輰輸輺輰輰轼 −輰輮輱輴輱輴輲輱輳輵輸輳輴輴輶輵輱輹輲轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輹輰輰輫輰輸輺輰輰轼 輰輮輲輱輲輱輳輲輰輰輰輶輳輸輴輸輵輴輷轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輰輰輰輫輰輸輺輰輰轼 −輰輮輷輷輷輸輱輷輴輷輶輱輶輳輹輴輱輶轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輱輰輰輫輰輸輺輰輰轼 −輰輮輸輴輸輵輲輸輱輲輸輹輹輴輴輸輷輳轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輲輰輰輫輰輸輺輰輰轼 輰輮輲輸輲輸輴輲輷輷輹輹輰輹輵輷輶輵轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輳輰輰輫輰輸輺輰輰轼 −輱輮輴輱輴輲輱輳輵輶輲輳輷輳輰輹輵轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輴輰輰輫輰輸輺輰輰轼 輰輮輴輲輴輲輶輴輰輰輱輲輷輶輹輷輰輹輵轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輵輰輰輫輰輸輺輰輰轼 −輰輮輴輲輴輲輶輴輰輸輵輵輷輰輶輶輷輸輶轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫� �
7.4 FFT

7.4.1 函数简介

本函数对输入序列进行快速傅里叶变换。

函数名： 轆轆轔

输入序列：仅支持单个输入序列，类型为 轉轎轔輳輲 輯 轉轎轔輶輴 輯 轆轌轏轁轔 輯 轄轏轕轂轌轅

参数：

轴轹轰轥：傅里叶变换的类型，取值为輧轵轮轩车软轲轭輧或輧轮软轮轵轮轩车软轲轭輧，缺省情况下为輧轵轮轩车软轲轭輧。

当取值为輧轵轮轩车软轲轭輧时，时间戳将被忽略，所有数据点都将被视作等距的，并应用等
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距快速傅里叶算法；当取值为輧轮软轮轵轮轩车软轲轭輧时，将根据时间戳应用非等距快速傅里

叶算法（未实现）。

轲轥轳轵转轴：傅里叶变换的结果，取值为輧轲轥轡转輧、輧轩轭轡轧輧、輧轡轢轳輧或輧轡轮轧转轥輧，分别对应于变

换结果的实部、虚部、模和幅角。在缺省情况下，输出变换的模。

轣软轭轰轲轥轳轳：压缩参数，取值范围輨輰輬輱轝，是有损压缩时保留的能量比例。在缺省情

况下，不进行压缩。

输出序列：输出单个序列，类型为轄轏轕轂轌轅，长度与输入相等。序列的时间戳从輰开

始，仅用于表示顺序。

提示：输入序列中的 轎轡轎将被忽略。

7.4.2 使用示例

7.4.2.1 等距傅里叶变换

当 轴轹轰轥参数缺省或为輧轵轮轩车软轲轭輧时，本函数进行等距傅里叶变换。

输入序列：� �
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫
轼 轔轩轭轥轼 轲软软轴 輮 轴轥轳轴 輮轤輱輮轳輱轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輰輰輫輰輸輺輰輰轼 輲輮輹輰輲輱輱輳轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輰輰輰輫輰輸輺輰輰轼 輱輮輱輷輵輵輷輰輵轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輲輮輰輰輰輫輰輸輺輰輰轼 −輲輮輱輷輵輵輷輰輵轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輳輮輰輰輰輫輰輸輺輰輰轼 −輱輮輹輰輲輱輱輳輱轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輴輮輰輰輰輫輰輸輺輰輰轼 輱輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輵輮輰輰輰輫輰輸輺輰輰轼 輱輮輹輰輲輱輱輳輱轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輶輮輰輰輰輫輰輸輺輰輰轼 輰輮輱輷輵輵輷輰輵轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輷輮輰輰輰輫輰輸輺輰輰轼 −輱輮輱輷輵輵輷輰輵轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輸輮輰輰輰輫輰輸輺輰輰轼 −輰輮輹輰輲輱輱輳轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輹輮輰輰輰輫輰輸輺輰輰轼 輰輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輱輰輮輰輰輰輫輰輸輺輰輰轼 輰輮輹輰輲輱輱輳轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輱輱輮輰輰輰輫輰輸輺輰輰轼 輱輮輱輷輵輵輷輰輵轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輱輲輮輰輰輰輫輰輸輺輰輰轼 −輰輮輱輷輵輵輷輰輵轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輱輳輮輰輰輰輫輰輸輺輰輰轼 −輱輮輹輰輲輱輱輳輱轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輱輴輮輰輰輰輫輰輸輺輰輰轼 −輱輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輱輵輮輰輰輰輫輰輸輺輰輰轼 輱輮輹輰輲輱輱輳輱轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輱輶輮輰輰輰輫輰輸輺輰輰轼 輲輮輱輷輵輵輷輰輵轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輱輷輮輰輰輰輫輰輸輺輰輰轼 −輱輮輱輷輵輵輷輰輵轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輱輸輮輰輰輰輫輰輸輺輰輰轼 −輲輮輹輰輲輱輱輳轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輱輹輮輰輰輰輫輰輸輺輰輰轼 輰輮輰轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫� �

用于查询的轓轑轌语句：� �
轳轥转轥轣轴 车 车 轴 輨轳輱輩 车轲软轭 轲软软轴 輮 轴轥轳轴 輮轤輱� �
输出序列：
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� �
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−輫
轼 轔轩轭轥轼 车 车 轴 輨轲软软轴 輮 轴轥轳轴 輮轤輱輮轳輱輩 轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−輫
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輰輰輫輰輸輺輰輰轼 輰輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輰輱輫輰輸輺輰輰轼 輱輮輲輷輲輷輱輱輱輱輴輲輷輰輳輱輵輲轅−輸轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輰輲輫輰輸輺輰輰轼 輲輮輳輸輵輵輲輰輷輹輹輱輰輱輸輳輹轅−輷轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輰輳輫輰輸輺輰輰轼 輸輮輷輲輳輲輹輱輷輲輳輹輷輲輶輴輵轅−輸轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輰輴輫輰輸輺輰輰轼 輱輹輮輹輹輹輹輹輹輹輶輰輱輹輵輹輰輴轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輰輵輫輰輸輺輰輰轼 輹輮輹輹輹輹輹輹輸輵輰輹輸輸輳輸輸轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輰輶輫輰輸輺輰輰轼 輳輮輲輲輶輰輶輹輴輹輳輰輷輰輰輵輶輶轅−輷轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輰輷輫輰輸輺輰輰轼 輸輮輷輲輳輲輹輱輶輰輵輳輷輳輳輲輹轅−輸轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輰輸輫輰輸輺輰輰轼 輱輮輱輰輸輶輵輷輱輰輳輹輷輹輹輴輴轅−輷轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輰輹輫輰輸輺輰輰轼 輱輮輲輷輲輷輱輱輰輹輹輷輲輴輶輱輷輱轅−輸轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輱輰輫輰輸輺輰輰轼輱輮輹輸輵輲輳輳輴輷輰輱輲輷輲輶輶輴轅−輲輳轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輱輱輫輰輸輺輰輰轼 輱輮輲輷輲輷輱輱輱輱輹輴輴輹輹輸輴輷轅−輸轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輱輲輫輰輸輺輰輰轼 輱輮輱輰輸輶輵輷輱輰輳輹輷輹輹輴輴轅−輷轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輱輳輫輰輸輺輰輰轼 輸輮輷輲輳輲輹輱輷輸輵輷輶輹輱輳輱轅−輸轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輱輴輫輰輸輺輰輰轼 輳輮輲輲輶輰輶輹輴輹輳輰輷輰輰輵輷轅−輷轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輱輵輫輰輸輺輰輰轼 輹輮輹輹輹輹輹輹輸輵輰輹輸輸輳輸輸轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輱輶輫輰輸輺輰輰轼 輱輹輮輹輹輹輹輹輹輹輶輰輱輹輵輹輰輴轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輱輷輫輰輸輺輰輰轼 輸輮輷輲輳輲輹輱輷輴輷輱輰輹輰輶輸轅−輸轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輱輸輫輰輸輺輰輰轼 輲輮輳輸輵輵輲輰輷輹輹輱輰輱輸輳輸輶轅−輷轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輱輹輫輰輸輺輰輰轼 輱輮輲輷輲輷輱輱輲輰輶輹輹輱輰輸輷輸轅−輸轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−輫� �

注：输入序列服从 y = sin(2πt/4) + 2sin(2πt/5) ，长度为輲輰，因此在输出序列中

k = 4和 k = 5处有尖峰。

7.4.2.2 等距傅里叶变换并压缩

输入序列同上，用于查询的轓轑轌语句如下：� �
轳轥转轥轣轴 车 车 轴 輨轳輱 輬 輧 轲轥轳轵转轴 輧輽輧轲轥轡转 輧 輬 輧轣软轭轰轲轥轳轳輧輽輧輰輮輹輹輧輩 輬 车 车 轴 輨轳輱 輬 輧 轲轥轳轵转轴 輧輽輧轩轭轡轧輧 輬 輧轣软轭轰轲轥轳轳輧輽輧輰輮輹輹輧輩 车轲软轭

轲软软轴 輮 轴轥轳轴 輮轤輱� �
输出序列：� �

輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−輫
轼 轔轩轭轥轼 车 车 轴 輨轲软软轴 輮 轴轥轳轴 輮轤輱輮轳輱 輬轼 车 车 轴 輨轲软软轴 輮 轴轥轳轴 輮轤輱輮轳輱 輬轼
轼 轼 輢轲轥轳轵转轴輢輽輢轲轥轡转 輢 輬 轼 輢轲轥轳轵转轴輢輽輢轩轭轡轧輢 輬 轼
轼 轼 輢轣软轭轰轲轥轳轳輢輽輢輰輮輹輹輢輩 轼 輢轣软轭轰轲轥轳轳輢輽輢輰輮輹輹輢輩 轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−輫
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輰輰輫輰輸輺輰輰轼 輰輮輰轼 輰輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輰輱輫輰輸輺輰輰轼 −輳輮輹輳輲輸輹輴輰輱輰輴輶輱輰輴輱轅−輹轼 輱輮輲輱輰輴輲輰輱輸輶輳輰輳輹輰輶輶轅−輸轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輰輲輫輰輸輺輰輰轼−輱輮輴輰輲輱輷輳輹輴輴輷輴輹輰輱輶輴轅−輷轼 輱輮輹輲輹輹輲輶輸輶輶輹輰輸輲輹輲輶轅−輷轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輰輳輫輰輸輺輰輰轼 −輷輮輰輵輷輲輹輱輲輴輰輲輸輶輶輴輵轅−輸轼 輵輮輱輲輷輴輲輲輲輴輲輳輴輵輸輵輸轅−輸轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輰輴輫輰輸輺輰輰轼 輱輹輮輰輲輱輱輳輰輲輸輸輰輴輷輱輲輵轼 −輶輮輱輸輰輳輳輹輸輷輵輱輹輸輸輰輷轼

輷輷



輷輮輵 轈轩轧轨轐轡轳轳

轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輰輵輫輰輸輺輰輰轼 輹輮輹輹輹輹輹輹輸輵輰輹輸輸輳輸輸轼 輳輮輵輰輱輸輵輲輷輴輵輰輶輷輱輱輴轅−輱輶轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輱輹輫輰輸輺輰輰轼 −輳輮輹輳輲輸輹輴輸輹輸輶輳輹輴輶輱轅−輹轼−輱輮輲輱輰輴輲輰輲輵輴輹輳輷輶輲輶輴轅−輸轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−輫� �

注：基于傅里叶变换结果的共轭性质，压缩结果只保留前一半；根据给定的压缩参

数，从低频到高频保留数据点，直到保留的能量比例超过该值；保留最后一个数据点以

表示序列长度。

7.5 HighPass

7.5.1 函数简介

本函数对输入序列进行高通滤波，提取高于截止频率的分量。输入序列的时间戳将

被忽略，所有数据点都将被视作等距的。

函数名： 轈轉轇轈轐轁轓轓

输入序列：仅支持单个输入序列，类型为 轉轎轔輳輲 輯 轉轎轔輶輴 輯 轆轌轏轁轔 輯 轄轏轕轂轌轅

参数：

轷轰轡轳轳：归一化后的截止频率，取值为輨輰輬輱輩，不可缺省。

输出序列：输出单个序列，类型为轄轏轕轂轌轅，它是滤波后的序列，长度与时间戳均

与输入一致。

提示：输入序列中的 轎轡轎将被忽略。

7.5.2 使用示例

输入序列：� �
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫
轼 轔轩轭轥轼 轲软软轴 輮 轴轥轳轴 輮轤輱輮轳輱轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輰輰輫輰輸輺輰輰轼 輲輮輹輰輲輱輱輳轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輰輰輰輫輰輸輺輰輰轼 輱輮輱輷輵輵輷輰輵轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輲輮輰輰輰輫輰輸輺輰輰轼 −輲輮輱輷輵輵輷輰輵轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輳輮輰輰輰輫輰輸輺輰輰轼 −輱輮輹輰輲輱輱輳輱轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輴輮輰輰輰輫輰輸輺輰輰轼 輱輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輵輮輰輰輰輫輰輸輺輰輰轼 輱輮輹輰輲輱輱輳輱轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輶輮輰輰輰輫輰輸輺輰輰轼 輰輮輱輷輵輵輷輰輵轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輷輮輰輰輰輫輰輸輺輰輰轼 −輱輮輱輷輵輵輷輰輵轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輸輮輰輰輰輫輰輸輺輰輰轼 −輰輮輹輰輲輱輱輳轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輹輮輰輰輰輫輰輸輺輰輰轼 輰輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輱輰輮輰輰輰輫輰輸輺輰輰轼 輰輮輹輰輲輱輱輳轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輱輱輮輰輰輰輫輰輸輺輰輰轼 輱輮輱輷輵輵輷輰輵轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輱輲輮輰輰輰輫輰輸輺輰輰轼 −輰輮輱輷輵輵輷輰輵轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輱輳輮輰輰輰輫輰輸輺輰輰轼 −輱輮輹輰輲輱輱輳輱轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輱輴輮輰輰輰輫輰輸輺輰輰轼 −輱輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輱輵輮輰輰輰輫輰輸輺輰輰轼 輱輮輹輰輲輱輱輳輱轼

輷輸



輷輮輶 轉轆轆轔

轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輱輶輮輰輰輰輫輰輸輺輰輰轼 輲輮輱輷輵輵輷輰輵轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輱輷輮輰輰輰輫輰輸輺輰輰轼 −輱輮輱輷輵輵輷輰輵轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輱輸輮輰輰輰輫輰輸輺輰輰轼 −輲輮輹輰輲輱輱輳轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輱輹輮輰輰輰輫輰輸輺輰輰轼 輰輮輰轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫� �

用于查询的轓轑轌语句：� �
轳轥转轥轣轴 轨轩轧轨轰轡轳轳輨轳輱 輬 輧轷轰轡轳轳輧輽輧輰輮輴輵輧輩 车轲软轭 轲软软轴 輮 轴轥轳轴 輮轤輱� �
输出序列：� �

輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫
轼 轔轩轭轥轼 轨轩轧轨轰轡轳轳輨轲软软轴 輮 轴轥轳轴 輮轤輱輮轳輱輬 輢轷轰轡轳轳輢輽輢輰輮輴輵輢輩 轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輰輰輫輰輸輺輰輰轼 輰輮輹輹輹輹輹輹輹輵輳輴輸輳輰輳輷輳轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輰輰輰輫輰輸輺輰輰轼 輱輮輷輴輶輲輸輲輹輲輷輷輶輲輸輶輰輸轅−輸轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輲輮輰輰輰輫輰輸輺輰輰轼 −輰輮輹輹輹輹輹輹輹輵輹輳輱輷輸輱輲輸轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輳輮輰輰輰輫輰輸輺輰輰轼 −輴輮輱輱輱輵輲輶輹輰輵輶輴輲輶輶輲輶轅−輸轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輴輮輰輰輰輫輰輸輺輰輰轼 輰輮輹輹輹輹輹輹輹輹輲輵輴輹輴輱輹輴轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輵輮輰輰輰輫輰輸輺輰輰轼 輳輮輳輲輸輱輲輶輵輱輳輳輳輰輰輱輶轅−輸轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輶輮輰輰輰輫輰輸輺輰輰轼 −輱輮輰輰輰輰輰輰輰輱輸輳輳輰輴輴輵輴轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輷輮輰輰輰輫輰輸輺輰輰轼 輶輮輲輶輰輱輹輱輴輳輳輳輱輱輳輷輴轅−輱輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輸輮輰輰輰輫輰輸輺輰輰轼 輱輮輰輰輰輰輰輰輰輰輱輸輱輳輴輷輹輶轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輹輮輰輰輰輫輰輸輺輰輰轼 −輳輮輰輹輷輲輱輰輹輱輱輷輴輴輴輲輳轅−輱輷轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輱輰輮輰輰輰輫輰輸輺輰輰轼 −輱輮輰輰輰輰輰輰輰輰輱輸輱輳輴輷輹輴轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輱輱輮輰輰輰輫輰輸輺輰輰轼 −輶輮輲輶輰輱輹輱輶輲輷輸輶輲輰輹輷轅−輱輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輱輲輮輰輰輰輫輰輸輺輰輰轼 輱輮輰輰輰輰輰輰輰輱輸輳輳輰輴輴輵輴轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輱輳輮輰輰輰輫輰輸輺輰輰轼 −輳輮輳輲輸輱輲輶輵輰輱輴輲輴輳輴輶轅−輸轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輱輴輮輰輰輰輫輰輸輺輰輰轼 −輰輮輹輹輹輹輹輹輹輹輲輵輴輹輴輱輹輶轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輱輵輮輰輰輰輫輰輸輺輰輰轼 輴輮輱輱輱輵輲輶輹輱輵輴輹輸輸輷輴轅−輸轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輱輶輮輰輰輰輫輰輸輺輰輰轼 輰輮輹輹輹輹輹輹輹輵輹輳輱輷輸輱輲輸轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輱輷輮輰輰輰輫輰輸輺輰輰轼 −輱輮輷輴輶輲輸輲輹輳輴輱輲輹輶輵輲輸轅−輸轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輱輸輮輰輰輰輫輰輸輺輰輰轼 −輰輮輹輹輹輹輹輹輹輵輳輴輸輳輰輳輶輹轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輱輹輮輰輰輰輫輰輸輺輰輰轼 −輱輮輰輳輵輲輳輷輲輲輲輷輴輲輸輷輳轅−輱輶轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫� �

注：输入序列服从 y = sin(2πt/4)+ 2sin(2πt/5)，长度为輲輰，因此高通滤波之后的

输出序列服从 y = sin(2πt/4)。

7.6 IFFT

7.6.1 函数简介

本函数将输入的两个序列作为实部和虚部视作一个复数，进行逆快速傅里叶变换，

并输出结果的实部。输入数据的格式参见 轆轆轔函数的输出，并支持以 轆轆轔函数压缩后

的输出作为本函数的输入。

輷輹



輷輮輶 轉轆轆轔

函数名： 轉轆轆轔

输入序列：仅支持两个输入序列，类型均为 轉轎轔輳輲 輯 轉轎轔輶輴 輯 轆轌轏轁轔 輯 轄轏轕轂轌轅

参数：

轳轴轡轲轴：输出序列的起始时刻，是一个格式为輧轹轹轹轹輭轍轍輭轤轤 轈轈輺轭轭輺轳轳輧的时间字符

串。在缺省情况下，为輧輱輹輷輰輭輰輱輭輰輱 輰輸輺輰輰輺輰輰輧。

轩轮轴轥轲轶轡转：输出序列的时间间隔，是一个有单位的正数。目前支持五种单位，分别

是輧轭轳輧（毫秒）、輧轳輧（秒）、輧轭輧（分钟）、輧轨輧（小时）和輧轤輧（天）。在缺省情况下，

为輱轳。

输出序列：输出单个序列，类型为轄轏轕轂轌轅。该序列是一个等距时间序列，它的值

是将两个输入序列依次作为实部和虚部进行逆快速傅里叶变换的结果。

提示：如果某行数据中包含空值或 轎轡轎，该行数据将会被忽略。

7.6.2 使用示例

输入序列：� �
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−輫
轼 轔轩轭轥轼 轲软软轴 輮 轴轥轳轴 輮轤輱輮轲轥 轼 轲软软轴 輮 轴轥轳轴 輮轤輱輮轩轭轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−輫
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輰輰輫輰輸輺輰輰轼 輰輮輰轼 輰輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輰輱輫輰輸輺輰輰轼 −輳輮輹輳輲輸輹輴輰輱輰輴輶輱輰輴輱轅−輹轼 輱輮輲輱輰輴輲輰輱輸輶輳輰輳輹輰輶輶轅−輸轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輰輲輫輰輸輺輰輰轼−輱輮輴輰輲輱輷輳輹輴輴輷輴輹輰輱輶輴轅−輷轼 輱輮輹輲輹輹輲輶輸輶輶輹輰輸輲輹輲輶轅−輷轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輰輳輫輰輸輺輰輰轼 −輷輮輰輵輷輲輹輱輲輴輰輲輸輶輶輴輵轅−輸轼 輵輮輱輲輷輴輲輲輲輴輲輳輴輵輸輵輸轅−輸轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輰輴輫輰輸輺輰輰轼 輱輹輮輰輲輱輱輳輰輲輸輸輰輴輷輱輲輵轼 −輶輮輱輸輰輳輳輹輸輷輵輱輹輸輸輰輷轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輰輵輫輰輸輺輰輰轼 輹輮輹輹輹輹輹輹輸輵輰輹輸輸輳輸輸轼 輳輮輵輰輱輸輵輲輷輴輵輰輶輷輱輱輴轅−輱輶轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輱輹輫輰輸輺輰輰轼 −輳輮輹輳輲輸輹輴輸輹輸輶輳輹輴輶輱轅−輹轼−輱輮輲輱輰輴輲輰輲輵輴輹輳輷輶輲輶輴轅−輸轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−輫� �

用于查询的轓轑轌语句：� �
轳轥转轥轣轴 轩 车 车 轴 輨轲轥 輬 轩轭輬 輧 轩轮轴轥轲轶轡转 輧輽輧輱轭輧 輬 輧 轳轴轡轲轴 輧輽輧輲輰輲輱−輰輱−輰輱輠輰輰輺輰輰輺輰輰輧輩 车轲软轭 轲软软轴 輮 轴轥轳轴 輮轤輱� �
输出序列：� �

輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫
轼 轔轩轭轥轼 轩 车 车 轴 輨轲软软轴 輮 轴轥轳轴 輮轤輱輮轲轥 輬 轲软软轴 輮 轴轥轳轴 輮轤輱輮轩轭輬 輢轩轮轴轥轲轶轡转輢輽輢輱轭輢 輬 轼
轼 轼 輢 轳轴轡轲轴輢輽輢輲輰輲輱−輰輱−輰輱 輰輰輺輰輰輺輰輰輢輩 轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫
轼輲輰輲輱−輰輱−輰輱轔輰輰輺輰輰輺輰輰輮輰輰輰輫輰輸輺輰輰轼 輲輮輹輰輲輱輱輲輹輹輲輴輳輱輲輳輱轼
轼輲輰輲輱−輰輱−輰輱轔輰輰輺輰輱輺輰輰輮輰輰輰輫輰輸輺輰輰轼 輱輮輱輷輵輵輷輰輴輷輰輵輱輳輲輴輴輸轼
轼輲輰輲輱−輰輱−輰輱轔輰輰輺輰輲輺輰輰輮輰輰輰輫輰輸輺輰輰轼 −輲輮輱輷輵輵輷輰輵輱輳輷輵輷輱輰輱轼
轼輲輰輲輱−輰輱−輰輱轔輰輰輺輰輳輺輰輰輮輰輰輰輫輰輸輺輰輰轼 −輱輮輹輰輲輱輱輳輰輳輸輹輰輹輴輴輹輸轼
轼輲輰輲輱−輰輱−輰輱轔輰輰輺輰輴輺輰輰輮輰輰輰輫輰輸輺輰輰轼 輰輮輹輹輹輹輹輹輹輹輲輵輴輹輴輱輹輴轼
轼輲輰輲輱−輰輱−輰輱轔輰輰輺輰輵輺輰輰輮輰輰輰輫輰輸輺輰輰轼 輱輮輹輰輲輱輱輳輰輴輶輷輴輳輴輵輴轼
轼輲輰輲輱−輰輱−輰輱轔輰輰輺輰輶輺輰輰輮輰輰輰輫輰輸輺輰輰轼 輰輮輱輷輵輵輷輰輵輳輶輱輰輸輸輴輱輸輸轼
轼輲輰輲輱−輰輱−輰輱轔輰輰輺輰輷輺輰輰輮輰輰輰輫輰輸輺輰輰轼 −輱輮輱輷輵輵輷輰輴輸輸輶輰輲輰輹輳輲轼
轼輲輰輲輱−輰輱−輰輱轔輰輰輺輰輸輺輰輰輮輰輰輰輫輰輸輺輰輰轼 −輰輮輹輰輲輱輱輳輰輳輷輱輳輴輷輱輴輸轼

輸輰
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轼輲輰輲輱−輰輱−輰輱轔輰輰輺輰輹輺輰輰輮輰輰輰輫輰輸輺輰輰轼 輳輮輵輵輲輷輱輳輶輷輸輸輰輰輵輰輱轅−輱輶轼
轼輲輰輲輱−輰輱−輰輱轔輰輰輺輱輰輺輰輰輮輰輰輰輫輰輸輺輰輰轼 輰輮輹輰輲輱輱輳輰輳輷輱輳輴輷輱輵輴轼
轼輲輰輲輱−輰輱−輰輱轔輰輰輺輱輱輺輰輰輮輰輰輰輫輰輸輺輰輰轼 輱輮輱輷輵輵輷輰輴輸輸輶輰輲輰輹輳輲轼
轼輲輰輲輱−輰輱−輰輱轔輰輰輺輱輲輺輰輰輮輰輰輰輫輰輸輺輰輰轼 −輰輮輱輷輵輵輷輰輵輳輶輱輰輸輸輴輱輴輴轼
轼輲輰輲輱−輰輱−輰輱轔輰輰輺輱輳輺輰輰輮輰輰輰輫輰輸輺輰輰轼 −輱輮輹輰輲輱輱輳輰輴輶輷輴輳輴輵輴轼
轼輲輰輲輱−輰輱−輰輱轔輰輰輺輱輴輺輰輰輮輰輰輰輫輰輸輺輰輰轼 −輰輮輹輹輹輹輹輹輹輹輲輵輴輹輴輱輹輶轼
轼輲輰輲輱−輰輱−輰輱轔輰輰輺輱輵輺輰輰輮輰輰輰輫輰輸輺輰輰轼 輱輮輹輰輲輱輱輳輰輳輸輹輰輹輴輴輹輸轼
轼輲輰輲輱−輰輱−輰輱轔輰輰輺輱輶輺輰輰輮輰輰輰輫輰輸輺輰輰轼 輲輮輱輷輵輵輷輰輵輱輳輷輵輷輱輰輰輴轼
轼輲輰輲輱−輰輱−輰輱轔輰輰輺輱輷輺輰輰輮輰輰輰輫輰輸輺輰輰轼 −輱輮輱輷輵輵輷輰輴輷輰輵輱輳輲輴輴輸轼
轼輲輰輲輱−輰輱−輰輱轔輰輰輺輱輸輺輰輰輮輰輰輰輫輰輸輺輰輰轼 −輲輮輹輰輲輱輱輲輹輹輲輴輳輱輲輳輱轼
轼輲輰輲輱−輰輱−輰輱轔輰輰輺輱輹輺輰輰輮輰輰輰輫輰輸輺輰輰轼 −輳輮輵輵輲輷輱輳輶輷輸輸輰輰輵輰輱轅−輱輶轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫� �
7.7 LowPass

7.7.1 函数简介

本函数对输入序列进行低通滤波，提取低于截止频率的分量。输入序列的时间戳将

被忽略，所有数据点都将被视作等距的。

函数名： 轌轏轗轐轁轓轓

输入序列：仅支持单个输入序列，类型为 轉轎轔輳輲 輯 轉轎轔輶輴 輯 轆轌轏轁轔 輯 轄轏轕轂轌轅

参数：

轷轰轡轳轳：归一化后的截止频率，取值为輨輰輬輱輩，不可缺省。

输出序列：输出单个序列，类型为轄轏轕轂轌轅，它是滤波后的序列，长度与时间戳均

与输入一致。

提示：输入序列中的 轎轡轎将被忽略。

7.7.2 使用示例

输入序列：� �
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫
轼 轔轩轭轥轼 轲软软轴 輮 轴轥轳轴 輮轤輱輮轳輱轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輰輰輫輰輸輺輰輰轼 輲輮輹輰輲輱輱輳轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輰輰輰輫輰輸輺輰輰轼 輱輮輱輷輵輵輷輰輵轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輲輮輰輰輰輫輰輸輺輰輰轼 −輲輮輱輷輵輵輷輰輵轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輳輮輰輰輰輫輰輸輺輰輰轼 −輱輮輹輰輲輱輱輳輱轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輴輮輰輰輰輫輰輸輺輰輰轼 輱輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輵輮輰輰輰輫輰輸輺輰輰轼 輱輮輹輰輲輱輱輳輱轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輶輮輰輰輰輫輰輸輺輰輰轼 輰輮輱輷輵輵輷輰輵轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輷輮輰輰輰輫輰輸輺輰輰轼 −輱輮輱輷輵輵輷輰輵轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輸輮輰輰輰輫輰輸輺輰輰轼 −輰輮輹輰輲輱輱輳轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輹輮輰輰輰輫輰輸輺輰輰轼 輰輮輰轼

輸輱



輷輮輷 轌软轷轐轡轳轳

轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輱輰輮輰輰輰輫輰輸輺輰輰轼 輰輮輹輰輲輱輱輳轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輱輱輮輰輰輰輫輰輸輺輰輰轼 輱輮輱輷輵輵輷輰輵轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輱輲輮輰輰輰輫輰輸輺輰輰轼 −輰輮輱輷輵輵輷輰輵轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輱輳輮輰輰輰輫輰輸輺輰輰轼 −輱輮輹輰輲輱輱輳輱轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輱輴輮輰輰輰輫輰輸輺輰輰轼 −輱輮輰轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輱輵輮輰輰輰輫輰輸輺輰輰轼 輱輮輹輰輲輱輱輳輱轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輱輶輮輰輰輰輫輰輸輺輰輰轼 輲輮輱輷輵輵輷輰輵轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輱輷輮輰輰輰輫輰輸輺輰輰轼 −輱輮輱輷輵輵輷輰輵轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輱輸輮輰輰輰輫輰輸輺輰輰轼 −輲輮輹輰輲輱輱輳轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輱輹輮輰輰輰輫輰輸輺輰輰轼 輰輮輰轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫� �

用于查询的轓轑轌语句：� �
轳轥转轥轣轴 转软轷轰轡轳轳輨轳輱 輬 輧轷轰轡轳轳輧輽輧輰輮輴輵輧輩 车轲软轭 轲软软轴 輮 轴轥轳轴 輮轤輱� �
输出序列：� �

輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫
轼 轔轩轭轥轼 转软轷轰轡轳轳輨轲软软轴 輮 轴轥轳轴 輮轤輱輮轳輱輬 輢轷轰轡轳轳輢輽輢輰輮輴輵輢輩 轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輰輮輰輰輰輫輰輸輺輰輰轼 輱輮輹輰輲輱輱輳輰輰輷輳輳輲輳輹輲輲轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輱輮輰輰輰輫輰輸輺輰輰轼 輱輮輱輷輵輵輷輰輴輷輰輵輱輳輲輴輴輸轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輲輮輰輰輰輫輰輸輺輰輰轼 −輱輮輱輷輵輵輷輰輵輲輸輶輵輸輲輶輱輴轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輳輮輰輰輰輫輰輸輺輰輰轼 −輱輮輹輰輲輱輱輳輰輳輸輹輰輹輴輴輹輸轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輴輮輰輰輰輫輰輸輺輰輰轼 輷輮輴輵輰輵輸輰輴輱輹輲輸輸輱輴輵轅−輹轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輵輮輰輰輰輫輰輸輺輰輰轼 輱輮輹輰輲輱輱輳輰輴輶輷輴輳輴輵輴轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輶輮輰輰輰輫輰輸輺輰輰轼 輱輮輱輷輵輵輷輰輵輲輱輲輰輷輶輸輰輸轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輷輮輰輰輰輫輰輸輺輰輰轼 −輱輮輱輷輵輵輷輰輴輸輸輶輰輲輰輹輳輲轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輸輮輰輰輰輫輰輸輺輰輰轼 −輱輮輹輰輲輱輱輳輰輲輲輲輳輳輵輵輳輶轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輰輹輮輰輰輰輫輰輸輺輰輰轼 輳輮輵輵輲輷輱輳輶輷輸輸輰輰輵輰輱轅−輱輶轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輱輰輮輰輰輰輫輰輸輺輰輰轼 輱輮輹輰輲輱輱輳輰輲輲輲輳輳輵輵輳輶轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輱輱輮輰輰輰輫輰輸輺輰輰轼 輱輮輱輷輵輵輷輰輴輸輸輶輰輲輰輹輳輲轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輱輲輮輰輰輰輫輰輸輺輰輰轼 −輱輮輱輷輵輵輷輰輵輲輱輲輰輷輶輸輰輱轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輱輳輮輰輰輰輫輰輸輺輰輰轼 −輱輮輹輰輲輱輱輳輰輴輶輷輴輳輴輵輴轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輱輴輮輰輰輰輫輰輸輺輰輰轼 −輷輮輴輵輰輵輸輱輱輲輹輸輳輰輸輸轅−輹轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輱輵輮輰輰輰輫輰輸輺輰輰轼 輱輮輹輰輲輱輱輳輰輳輸輹輰輹輴輴輹輸轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輱輶輮輰輰輰輫輰輸輺輰輰轼 輱輮輱輷輵輵輷輰輵輲輸輶輵輸輲輶輱輶轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輱輷輮輰輰輰輫輰輸輺輰輰轼 −輱輮輱輷輵輵輷輰輴輷輰輵輱輳輲輴輴輸轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輱輸輮輰輰輰輫輰輸輺輰輰轼 −輱輮輹輰輲輱輱輳輰輰輷輳輳輲輳輹輲輴轼
轼輱輹輷輰−輰輱−輰輱轔輰輸輺輰輰輺輱輹輮輰輰輰輫輰輸輺輰輰轼 −輲輮輶輶輴輵輳輵輲輵輹輱輰輰輳輷輶轅−輱輶轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫� �

注：输入序列服从 y = sin(2πt/4)+ 2sin(2πt/5)，长度为輲輰，因此低通滤波之后的

输出序列服从 y = 2sin(2πt/5)。
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第 8章 字符串处理

8.1 RegexMatch

8.1.1 函数简介

本函数用于正则表达式匹配文本中的具体内容并返回。

函数名： 轒轅轇轅轘轍轁轔轃轈

输入序列：仅支持单个输入序列，类型为 轔轅轘轔。

参数：

轲轥轧轥轸 輺 匹配的正则表达式，支持所有轊轡轶轡正则表达式语法，比如 轜轤輫轜輮轜轤輫轜輮轜轤輫轜輮轜轤輫将

会匹配任意轉轐轶輴地址輮

轧轲软轵轰 輺 输出的匹配组序号，根据轪轡轶轡輮轵轴轩转輮轲轥轧轥轸规定，第輰组为整个正则表达式，此

后的组按照左括号出现的顺序依次编号。

如 轁輨轂輨轃轄輩輩中共有三个组，第輰组 轁輨轂輨轃轄輩輩，第輱组 轂輨轃轄輩和第輲组 轃轄。

输出序列：输出单个序列，类型为轔轅轘轔。

提示：空值或无法匹配给定的正则表达式的数据点没有输出结果。

8.1.2 使用示例

输入序列：� �
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫
轼 轔轩轭轥轼 轲软软轴 輮 轴轥轳轴 輮轤輱輮轳輱轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫
轼輲輰輲輱−輰輱−輰輱轔輰輰輺輰輰輺輰輱輮輰輰輰輫輰輸輺輰輰轼 轛輱輹輲輮輱輶輸輮輰輮輱轝 轛轓轕轃轃轅轓轓轝 轼
轼輲輰輲輱−輰輱−輰輱轔輰輰輺輰輰輺輰輲輮輰輰輰輫輰輸輺輰輰轼 轛輱輹輲輮輱輶輸輮輰輮輲輴轝 轛轓轕轃轃轅轓轓轝 轼
轼輲輰輲輱−輰輱−輰輱轔輰輰輺輰輰輺輰輳輮輰輰輰輫輰輸輺輰輰轼 轛輱輹輲輮輱輶輸輮輰輮輲轝 轛轆轁轉轌轝 轼
轼輲輰輲輱−輰輱−輰輱轔輰輰輺輰輰輺輰輴輮輰輰輰輫輰輸輺輰輰轼 轛輱輹輲輮輱輶輸輮輰輮輵轝 轛轓轕轃轃轅轓轓轝 轼
轼輲輰輲輱−輰輱−輰輱轔輰輰輺輰輰輺輰輵輮輰輰輰輫輰輸輺輰輰轼 轛輱輹輲輮輱輶輸輮輰輮輱輲輴轝 轛轓轕轃轃轅轓轓轝 轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫� �

用于查询的轓轑轌语句：� �
轳轥转轥轣轴 轲轥轧轥轸轭轡轴轣轨輨轳輱 輬 輢轲轥轧轥轸輢輽輢轜轤輫轜輮轜轤輫轜輮轜轤輫轜輮轜轤輫輢 輬 輢轧轲软轵轰輢輽輢輰輢輩 车轲软轭 轲软软轴 輮 轴轥轳轴 輮轤輱� �
输出序列：� �

輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫
轼 轔轩轭轥轼 轲轥轧轥轸轭轡轴轣轨輨轲软软轴 輮 轴轥轳轴 輮轤輱輮轳輱輬 輢轲轥轧轥轸輢輽輢轜轤輫轜 輮 轜轤輫轜 輮 轜轤輫轜 輮 轜轤輫輢輬 輢轧轲软轵轰輢輽輢輰輢輩 轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫
轼輲輰輲輱−輰輱−輰輱轔輰輰輺輰輰輺輰輱輮輰輰輰輫輰輸輺輰輰轼 輱輹輲輮輱輶輸輮輰輮輱轼
轼輲輰輲輱−輰輱−輰輱轔輰輰輺輰輰輺輰輲輮輰輰輰輫輰輸輺輰輰轼 輱輹輲輮輱輶輸輮輰輮輲輴轼
轼輲輰輲輱−輰輱−輰輱轔輰輰輺輰輰輺輰輳輮輰輰輰輫輰輸輺輰輰轼 輱輹輲輮輱輶輸輮輰輮輲轼
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轼輲輰輲輱−輰輱−輰輱轔輰輰輺輰輰輺輰輴輮輰輰輰輫輰輸輺輰輰轼 輱輹輲輮輱輶輸輮輰輮輵轼
轼輲輰輲輱−輰輱−輰輱轔輰輰輺輰輰輺輰輵輮輰輰輰輫輰輸輺輰輰轼 輱輹輲輮輱輶輸輮輰輮輱輲輴轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫� �
8.2 RegexReplace

8.2.1 函数简介

本函数用于将文本中符合正则表达式的匹配结果替换为指定的字符串。

函数名： 轒轅轇轅轘轒轅轐轌轁轃轅

输入序列：仅支持单个输入序列，类型为 轔轅轘轔。

参数：

轲轥轧轥轸 輺 需要替换的正则表达式，支持所有轊轡轶轡正则表达式语法。

轲轥轰转轡轣轥 輺 替换后的字符串，支持轊轡轶轡正则表达式中的后向引用，

形如輧輤輱輧指代了正则表达式 轲轥轧轥轸中的第一个分组，并会在替换时自动填充匹配到

的子串。

转轩轭轩轴 輺 替换次数，大于等于輭輱的整数，默认为輭輱表示所有匹配的子串都会被替换。

软輛轳轥轴 輺 需要跳过的匹配次数，即前 软輛轳轥轴次匹配到的字符子串并不会被替换，默

认为輰。

轲轥轶轥轲轳轥 輺 是否需要反向计数，默认为车轡转轳轥即按照从左向右的次序。

输出序列：输出单个序列，类型为轔轅轘轔。

8.2.2 使用示例

输入序列：� �
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫
轼 轔轩轭轥轼 轲软软轴 輮 轴轥轳轴 輮轤輱輮轳輱轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫
轼輲輰輲輱−輰輱−輰輱轔輰輰輺輰輰輺輰輱輮輰輰輰輫輰輸輺輰輰轼 轛輱輹輲輮輱輶輸輮輰輮輱轝 轛轓轕轃轃轅轓轓轝 轼
轼輲輰輲輱−輰輱−輰輱轔輰輰輺輰輰輺輰輲輮輰輰輰輫輰輸輺輰輰轼 轛輱輹輲輮輱輶輸輮輰輮輲輴轝 轛轓轕轃轃轅轓轓轝 轼
轼輲輰輲輱−輰輱−輰輱轔輰輰輺輰輰輺輰輳輮輰輰輰輫輰輸輺輰輰轼 轛輱輹輲輮輱輶輸輮輰輮輲轝 轛轆轁轉轌轝 轼
轼輲輰輲輱−輰輱−輰輱轔輰輰輺輰輰輺輰輴輮輰輰輰輫輰輸輺輰輰轼 轛輱輹輲輮輱輶輸輮輰輮輵轝 轛轓轕轃轃轅轓轓轝 轼
轼輲輰輲輱−輰輱−輰輱轔輰輰輺輰輰輺輰輵輮輰輰輰輫輰輸輺輰輰轼 轛輱輹輲輮輱輶輸輮輰輮輱輲輴轝 轛轓轕轃轃轅轓轓轝 轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫� �

用于查询的轓轑轌语句：� �
轳轥转轥轣轴 轲轥轧轥轸轲轥轰转轡轣轥輨轳輱 輬 輢轲轥轧轥轸輢輽輢輱輹輲轜輮輱輶輸轜輮輰轜輮輨轜轤輫輩輢 輬 輢轲轥轰转轡轣轥輢輽輢轣转轵轳轴轥轲−$輱輢 輬 輢转轩轭轩轴輢輽輢輱輢輩 车轲软轭 轲软软轴 輮

轴轥轳轴 輮轤輱� �
输出序列：� �

輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫
轼 轔轩轭轥轼 轲轥轧轥轸轲轥轰转轡轣轥輨轲软软轴 輮 轴轥轳轴 輮轤輱輮轳輱輬 輢轲轥轧轥轸輢輽輢輱輹輲轜輮輱輶輸 轜輮輰 轜 輮 輨 轜轤輫輩輢 輬 轼
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轼 轼 輢轲轥轰转轡轣轥輢輽輢轣转轵轳轴轥轲−$輱輢輬 輢转轩轭轩轴輢輽輢輱輢輩 轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫
轼輲輰輲輱−輰輱−輰輱轔輰輰輺輰輰輺輰輱輮輰輰輰輫輰輸輺輰輰轼 轛轣转轵轳轴轥轲−輱轝 轛轓轕轃轃轅轓轓轝 轼
轼輲輰輲輱−輰輱−輰輱轔輰輰輺輰輰輺輰輲輮輰輰輰輫輰輸輺輰輰轼 轛轣转轵轳轴轥轲−輲輴轝 轛轓轕轃轃轅轓轓轝 轼
轼輲輰輲輱−輰輱−輰輱轔輰輰輺輰輰輺輰輳輮輰輰輰輫輰輸輺輰輰轼 轛轣转轵轳轴轥轲−輲轝 轛轆轁轉轌轝 轼
轼輲輰輲輱−輰輱−輰輱轔輰輰輺輰輰輺輰輴輮輰輰輰輫輰輸輺輰輰轼 轛轣转轵轳轴轥轲−輵轝 轛轓轕轃轃轅轓轓轝 轼
轼輲輰輲輱−輰輱−輰輱轔輰輰輺輰輰輺輰輵輮輰輰輰輫輰輸輺輰輰轼 轛轣转轵轳轴轥轲−輱輲輴轝 轛轓轕轃轃轅轓轓轝 轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫� �
8.3 Replace

8.3.1 函数简介

本函数用于将文本中的子串替换为指定的字符串。

函数名： 轒轅轐轌轁轃轅

输入序列：仅支持单个输入序列，类型为 轔轅轘轔。

参数：

轴轡轲轧轥轴 輺 需要替换的字符子串

轲轥轰转轡轣轥 輺 替换后的字符串。

转轩轭轩轴 輺 替换次数，大于等于輭輱的整数，默认为輭輱表示所有匹配的子串都会被替换。

软輛轳轥轴 輺 需要跳过的匹配次数，即前 软輛轳轥轴次匹配到的字符子串并不会被替换，默

认为輰。

轲轥轶轥轲轳轥 輺 是否需要反向计数，默认为车轡转轳轥即按照从左向右的次序。

输出序列：输出单个序列，类型为轔轅轘轔。

8.3.2 使用示例

输入序列：� �
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫
轼 轔轩轭轥轼 轲软软轴 輮 轴轥轳轴 輮轤輱輮轳輱轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫
轼輲輰輲輱−輰輱−輰輱轔輰輰輺輰輰輺輰輱輮輰輰輰輫輰輸輺輰輰轼 轁輬轂輬轁輫輬轂−轼
轼輲輰輲輱−輰輱−輰輱轔輰輰輺輰輰輺輰輲輮輰輰輰輫輰輸輺輰輰轼 轁輬轁輫輬轁輬轂輫轼
轼輲輰輲輱−輰輱−輰輱轔輰輰輺輰輰輺輰輳輮輰輰輰輫輰輸輺輰輰轼 轂輫輬轂輬轂轼
轼輲輰輲輱−輰輱−輰輱轔輰輰輺輰輰輺輰輴輮輰輰輰輫輰輸輺輰輰轼 轁輫輬轁輬轁輫輬轁轼
轼輲輰輲輱−輰輱−輰輱轔輰輰輺輰輰輺輰輵輮輰輰輰輫輰輸輺輰輰轼 轁輬轂−輬轂輬轂轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫� �

用于查询的轓轑轌语句：� �
轳轥转轥轣轴 轲轥轰转轡轣轥輨轳輱 輬 輢轴轡轲轧轥轴輢輽輢 輬輢 輬 輢轲轥轰转轡轣轥輢輽輢輯輢 輬 輢转轩轭轩轴輢輽輢輲輢輩 车轲软轭 轲软软轴 輮 轴轥轳轴 輮轤輱� �
输出序列：
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� �
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫
轼 轔轩轭轥轼 轲轥轰转轡轣轥輨轲软软轴 輮 轴轥轳轴 輮轤輱輮轳輱輬 輢轴轡轲轧轥轴輢輽輢輬輢輬 輢轲轥轰转轡轣轥輢輽輢輯輢 輬 輢转轩轭轩轴輢輽輢輲輢輩 轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫
轼輲輰輲輱−輰輱−輰輱轔輰輰輺輰輰輺輰輱輮輰輰輰輫輰輸輺輰輰轼 轁輯轂輯轁輫輬轂−轼
轼輲輰輲輱−輰輱−輰輱轔輰輰輺輰輰輺輰輲輮輰輰輰輫輰輸輺輰輰轼 轁輯轁輫輯轁輬轂輫轼
轼輲輰輲輱−輰輱−輰輱轔輰輰輺輰輰輺輰輳輮輰輰輰輫輰輸輺輰輰轼 轂輫輯轂輯轂轼
轼輲輰輲輱−輰輱−輰輱轔輰輰輺輰輰輺輰輴輮輰輰輰輫輰輸輺輰輰轼 轁輫輯轁輯轁輫輬轁轼
轼輲輰輲輱−輰輱−輰輱轔輰輰輺輰輰輺輰輵輮輰輰輰輫輰輸輺輰輰轼 轁輯轂−輯轂輬轂轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫� �

另一个用于查询的轓轑轌语句：� �
轳轥转轥轣轴 轲轥轰转轡轣轥輨轳輱 輬 輢轴轡轲轧轥轴輢輽輢 輬輢 輬 輢轲轥轰转轡轣轥輢輽輢輯輢 輬 輢转轩轭轩轴輢輽輢輱輢 輬 輢软车车轳轥轴輢輽輢輱輢 輬 輢轲轥轶轥轲轳轥輢輽輢轴轲轵轥輢輩 车轲软轭 轲软软轴 輮

轴轥轳轴 輮轤輱� �
输出序列：� �

輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫
轼 轔轩轭轥轼 轲轥轰转轡轣轥輨轲软软轴 輮 轴轥轳轴 輮轤輱輮轳輱輬 輢轴轡轲轧轥轴輢輽輢輬輢輬 輢轲轥轰转轡轣轥輢輽輢轼輢 輬 轼
轼 轼 輢转轩轭轩轴輢輽輢輱輢輬 輢软车车轳轥轴輢輽輢輱輢輬 輢轲轥轶轥轲轳轥輢輽輢轴轲轵轥輢輩 轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫
轼輲輰輲輱−輰輱−輰輱轔輰輰輺輰輰輺輰輱輮輰輰輰輫輰輸輺輰輰轼 轁輬轂輯轁輫輬轂−轼
轼輲輰輲輱−輰輱−輰輱轔輰輰輺輰輰輺輰輲輮輰輰輰輫輰輸輺輰輰轼 轁輬轁輫輯轁輬轂輫轼
轼輲輰輲輱−輰輱−輰輱轔輰輰輺輰輰輺輰輳輮輰輰輰輫輰輸輺輰輰轼 轂輫輯轂輬轂轼
轼輲輰輲輱−輰輱−輰輱轔輰輰輺輰輰輺輰輴輮輰輰輰輫輰輸輺輰輰轼 轁輫輬轁輯轁輫輬轁轼
轼輲輰輲輱−輰輱−輰輱轔輰輰輺輰輰輺輰輵輮輰輰輰輫輰輸輺輰輰轼 轁輬轂−輯轂輬轂轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫� �
8.4 Split

8.4.1 函数简介

本函数用于使用给定的正则表达式切分文本，并返回指定的项。

函数名： 轓轐轌轉轔

输入序列：仅支持单个输入序列，类型为 轔轅轘轔。

参数：

轲轥轧轥轸 輺 用于分割文本的正则表达式，支持所有轊轡轶轡正则表达式语法，比如 轛輧輢轝将

会匹配任意的英文引号 輧和 輢。

轩轮轤轥轸 輺 输出结果在切分后数组中的序号，需要是大于等于輭輱的整数，默认值为輭

輱表示返回切分后数组的长度，其它非负整数即表示返回数组中对应位置的切分结

果（数组的秩从輰开始计数）。

输出序列：输出单个序列，在 轩轮轤轥轸为輭輱时输出数据类型为轉轎轔輳輲，否则为轔轅轘轔。

提示：如果 轩轮轤轥轸超出了切分后结果数组的秩范围，例如使用 輬切分 輰輬輱輬輲时输入 轩轮轤轥轸为輳，

则该数据点没有输出结果。
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8.4.2 使用示例

输入序列：� �
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫
轼 轔轩轭轥轼 轲软软轴 輮 轴轥轳轴 輮轤輱輮轳輱轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫
轼輲輰輲輱−輰輱−輰輱轔輰輰輺輰輰輺輰輱輮輰輰輰輫輰輸輺輰輰轼 轁輬轂輬轁輫輬轂−轼
轼輲輰輲輱−輰輱−輰輱轔輰輰輺輰輰輺輰輲輮輰輰輰輫輰輸輺輰輰轼 轁輬轁輫輬轁輬轂輫轼
轼輲輰輲輱−輰輱−輰輱轔輰輰輺輰輰輺輰輳輮輰輰輰輫輰輸輺輰輰轼 轂輫輬轂輬轂轼
轼輲輰輲輱−輰輱−輰輱轔輰輰輺輰輰輺輰輴輮輰輰輰輫輰輸輺輰輰轼 轁輫輬轁輬轁輫輬轁轼
轼輲輰輲輱−輰輱−輰輱轔輰輰輺輰輰輺輰輵輮輰輰輰輫輰輸輺輰輰轼 轁輬轂−輬轂輬轂轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫� �

用于查询的轓轑轌语句：� �
轳轥转轥轣轴 轳轰转轩轴 輨轳輱 輬 輢轲轥轧轥轸輢輽輢 輬輢 輬 輢轩轮轤轥轸輢輽輢−輱輢輩 车轲软轭 轲软软轴 輮 轴轥轳轴 輮轤輱� �
输出序列：� �

輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫
轼 轔轩轭轥轼 轳轰转轩轴 輨轲软软轴 輮 轴轥轳轴 輮轤輱輮轳輱輬 輢轲轥轧轥轸輢輽輢輬輢輬 輢轩轮轤轥轸輢輽輢−輱輢輩 轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫
轼輲輰輲輱−輰輱−輰輱轔輰輰輺輰輰輺輰輱輮輰輰輰輫輰輸輺輰輰轼 輴轼
轼輲輰輲輱−輰輱−輰輱轔輰輰輺輰輰輺輰輲輮輰輰輰輫輰輸輺輰輰轼 輴轼
轼輲輰輲輱−輰輱−輰輱轔輰輰輺輰輰輺輰輳輮輰輰輰輫輰輸輺輰輰轼 輳轼
轼輲輰輲輱−輰輱−輰輱轔輰輰輺輰輰輺輰輴輮輰輰輰輫輰輸輺輰輰轼 輴轼
轼輲輰輲輱−輰輱−輰輱轔輰輰輺輰輰輺輰輵輮輰輰輰輫輰輸輺輰輰轼 輴轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫� �

另一个查询的轓轑轌语句：� �
轳轥转轥轣轴 轳轰转轩轴 輨轳輱 輬 輢轲轥轧轥轸輢輽輢 輬輢 輬 輢轩轮轤轥轸輢輽輢輳輢輩 车轲软轭 轲软软轴 輮 轴轥轳轴 輮轤輱� �
输出序列：� �

輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫
轼 轔轩轭轥轼 轳轰转轩轴 輨轲软软轴 輮 轴轥轳轴 輮轤輱輮轳輱輬 輢轲轥轧轥轸輢輽輢輬輢輬 輢轩轮轤轥轸輢輽輢輳輢輩 轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫
轼輲輰輲輱−輰輱−輰輱轔輰輰輺輰輰輺輰輱輮輰輰輰輫輰輸輺輰輰轼 轂−轼
轼輲輰輲輱−輰輱−輰輱轔輰輰輺輰輰輺輰輲輮輰輰輰輫輰輸輺輰輰轼 轂輫轼
轼輲輰輲輱−輰輱−輰輱轔輰輰輺輰輰輺輰輴輮輰輰輰輫輰輸輺輰輰轼 轁轼
轼輲輰輲輱−輰輱−輰輱轔輰輰輺輰輰輺輰輵輮輰輰輰輫輰輸輺輰輰轼 轂轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫� �
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第 9章 序列发现

9.1 ConsecutiveSequences

9.1.1 函数简介

本函数用于在多维严格等间隔数据中发现局部最长连续子序列。

严格等间隔数据是指数据的时间间隔是严格相等的，允许存在数据缺失（包括行缺

失和值缺失），但不允许存在数据冗余和时间戳偏移。

连续子序列是指严格按照标准时间间隔等距排布，不存在任何数据缺失的子序列。

如果某个连续子序列不是任何连续子序列的真子序列，那么它是局部最长的。

函数名： 轃轏轎轓轅轃轕轔轉轖轅轓轅轑轕轅轎轃轅轓

输入序列：支持多个输入序列，类型可以是任意的，但要满足严格等间隔的要求。

参数：

轧轡轰：标准时间间隔，是一个有单位的正数。目前支持五种单位，分别是輧轭轳輧（毫

秒）、輧轳輧（秒）、輧轭輧（分钟）、輧轨輧（小时）和輧轤輧（天）。在缺省情况下，函数会利用

众数估计标准时间间隔。

输出序列： 输出单个序列，类型为轉轎轔輳輲。输出序列中的每一个数据点对应一个局

部最长连续子序列，时间戳为子序列的起始时刻，值为子序列包含的数据点个数。

提示：对于不符合要求的输入，本函数不对输出做任何保证。

9.1.2 使用示例

9.1.2.1 手动指定标准时间间隔

本函数可以通过 轧轡轰参数手动指定标准时间间隔。需要注意的是，错误的参数设置

会导致输出产生严重错误。

输入序列：� �
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫
轼 轔轩轭轥轼 轲软软轴 輮 轴轥轳轴 輮轤輱輮轳輱轼 轲软软轴 輮 轴轥轳轴 輮轤輱輮轳輲轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輰輮輰輰輰輫輰輸輺輰輰轼 輱輮輰轼 輱輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輵輺輰輰輮輰輰輰輫輰輸輺輰輰轼 輱輮輰轼 輱輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輱輰輺輰輰輮輰輰輰輫輰輸輺輰輰轼 輱輮輰轼 輱輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輲輰輺輰輰輮輰輰輰輫輰輸輺輰輰轼 輱輮輰轼 輱輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輲輵輺輰輰輮輰輰輰輫輰輸輺輰輰轼 輱輮輰轼 輱輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輳輰輺輰輰輮輰輰輰輫輰輸輺輰輰轼 輱輮輰轼 輱輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輳輵輺輰輰輮輰輰輰輫輰輸輺輰輰轼 輱輮輰轼 輱輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輴輰輺輰輰輮輰輰輰輫輰輸輺輰輰轼 輱輮輰轼 轮轵转转 轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輴輵輺輰輰輮輰輰輰輫輰輸輺輰輰轼 輱輮輰轼 輱輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輵輰輺輰輰輮輰輰輰輫輰輸輺輰輰轼 輱輮輰轼 輱輮輰轼
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輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫� �
用于查询的轓轑轌语句：� �

轳轥转轥轣轴 轣软轮轳轥轣轵轴轩轶轥轳轥轱轵轥轮轣轥轳輨轳輱 輬轳輲 輬 輧轧轡轰輧輽輧輵轭輧輩 车轲软轭 轲软软轴 輮 轴轥轳轴 輮轤輱� �
输出序列：� �

輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫
轼 轔轩轭轥轼 轣软轮轳轥轣轵轴轩轶轥轳轥轱轵轥轮轣轥轳輨轲软软轴 輮 轴轥轳轴 輮轤輱輮轳輱輬 轲软软轴 輮 轴轥轳轴 輮轤輱輮轳輲輬 輢轧轡轰輢輽輢輵轭輢輩 轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輰輮輰輰輰輫輰輸輺輰輰轼 輳轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輲輰輺輰輰輮輰輰輰輫輰輸輺輰輰轼 輴轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輴輵輺輰輰輮輰輰輰輫輰輸輺輰輰轼 輲轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫� �
9.1.2.2 自动估计标准时间间隔

当 轧轡轰参数缺省时，本函数可以利用众数估计标准时间间隔，得到同样的结果。因

此，这种用法更受推荐。

输入序列同上，用于查询的轓轑轌语句如下：� �
轳轥转轥轣轴 轣软轮轳轥轣轵轴轩轶轥轳轥轱轵轥轮轣轥轳輨轳輱 輬轳輲輩 车轲软轭 轲软软轴 輮 轴轥轳轴 輮轤輱� �
输出序列：� �

輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫
轼 轔轩轭轥轼 轣软轮轳轥轣轵轴轩轶轥轳轥轱轵轥轮轣轥轳輨轲软软轴 輮 轴轥轳轴 輮轤輱輮轳輱輬 轲软软轴 輮 轴轥轳轴 輮轤輱輮轳輲輩 轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輰輮輰輰輰輫輰輸輺輰輰轼 輳轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輲輰輺輰輰輮輰輰輰輫輰輸輺輰輰轼 輴轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輴輵輺輰輰輮輰輰輰輫輰輸輺輰輰轼 輲轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫� �
9.2 ConsecutiveWindows

9.2.1 函数简介

本函数用于在多维严格等间隔数据中发现指定长度的连续窗口。

严格等间隔数据是指数据的时间间隔是严格相等的，允许存在数据缺失（包括行缺

失和值缺失），但不允许存在数据冗余和时间戳偏移。

连续窗口是指严格按照标准时间间隔等距排布，不存在任何数据缺失的子序列。

函数名： 轃轏轎轓轅轃轕轔轉轖轅轗轉轎轄轏轗轓

输入序列：支持多个输入序列，类型可以是任意的，但要满足严格等间隔的要求。

参数：
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轧轡轰：标准时间间隔，是一个有单位的正数。目前支持五种单位，分别是輧轭轳輧（毫

秒）、輧轳輧（秒）、輧轭輧（分钟）、輧轨輧（小时）和輧轤輧（天）。在缺省情况下，函数会利用

众数估计标准时间间隔。

转轥轮轧轴轨：序列长度，是一个有单位的正数。目前支持五种单位，分别是輧轭轳輧（毫

秒）、輧轳輧（秒）、輧轭輧（分钟）、輧轨輧（小时）和輧轤輧（天）。该参数不允许缺省。

输出序列： 输出单个序列，类型为轉轎轔輳輲。输出序列中的每一个数据点对应一个指

定长度连续子序列，时间戳为子序列的起始时刻，值为子序列包含的数据点个数。

提示：对于不符合要求的输入，本函数不对输出做任何保证。

9.2.2 使用示例

输入序列：� �
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫
轼 轔轩轭轥轼 轲软软轴 輮 轴轥轳轴 輮轤輱輮轳輱轼 轲软软轴 輮 轴轥轳轴 輮轤輱輮轳輲轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輰輮輰輰輰輫輰輸輺輰輰轼 輱輮輰轼 輱輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輵輺輰輰輮輰輰輰輫輰輸輺輰輰轼 輱輮輰轼 輱輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輱輰輺輰輰輮輰輰輰輫輰輸輺輰輰轼 輱輮輰轼 輱輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輲輰輺輰輰輮輰輰輰輫輰輸輺輰輰轼 輱輮輰轼 輱輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輲輵輺輰輰輮輰輰輰輫輰輸輺輰輰轼 輱輮輰轼 輱輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輳輰輺輰輰輮輰輰輰輫輰輸輺輰輰轼 輱輮輰轼 輱輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輳輵輺輰輰輮輰輰輰輫輰輸輺輰輰轼 輱輮輰轼 輱輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輴輰輺輰輰輮輰輰輰輫輰輸輺輰輰轼 輱輮輰轼 轮轵转转 轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輴輵輺輰輰輮輰輰輰輫輰輸輺輰輰轼 輱輮輰轼 輱輮輰轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輵輰輺輰輰輮輰輰輰輫輰輸輺輰輰轼 輱輮輰轼 輱輮輰轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−輫� �

用于查询的轓轑轌语句：� �
轳轥转轥轣轴 轣软轮轳轥轣轵轴轩轶轥轷轩轮轤软轷轳輨轳輱輬轳輲 輬 輧转轥轮轧轴轨輧輽輧輱輰轭輧輩 车轲软轭 轲软软轴 輮 轴轥轳轴 輮轤輱� �
输出序列：� �

輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫
轼 轔轩轭轥轼轣软轮轳轥轣轵轴轩轶轥轷轩轮轤软轷轳輨轲软软轴 輮 轴轥轳轴 輮轤輱輮轳輱輬 轲软软轴 輮 轴轥轳轴 輮轤輱輮轳輲輬 輢转轥轮轧轴轨輢輽輢輱輰轭輢輩 轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輰輰輺輰輰輮輰輰輰輫輰輸輺輰輰轼 輳轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輲輰輺輰輰輮輰輰輰輫輰輸輺輰輰轼 輳轼
轼輲輰輲輰−輰輱−輰輱轔輰輰輺輲輵輺輰輰輮輰輰輰輫輰輸輺輰輰轼 輳轼
輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−輫� �

輹輰



第 10章 复杂事件处理

10.1 AND(TODO)

10.1.1 函数简介

本函数用于查询时间序列中具有并行关系的模式匹配，并输出匹配的个数。

函数名： 轓轅轑

输入序列：仅支持单个输入序列，类型为 轉轎轔輳輲 輯 轉轎轔輶輴 輯 轆轌轏轁轔 輯 轄轏轕轂轌轅

参数：

轗轉轔轈轉轎：匹配的时间序列的时间间隔的最大值。

轁轔轌轅轁轓轔：匹配的时间序列的时间间隔的最小值。

输出序列：输出匹配的个数，类型为轉轎轔輳輲。

10.1.2 使用示例

轔轏轄轏

10.2 EventMatching(TODO)

10.3 EventNameRepair(TODO)

10.4 EventTag(TODO)

10.5 EventTimeRepair(TODO)

10.6 MissingEventRecovery(TODO)

10.7 SEQ(TODO)

10.7.1 函数简介

本函数用于查询时间序列中具有顺序关系的模式匹配，并输出匹配的个数。

函数名： 轓轅轑

输入序列：仅支持单个输入序列，类型为 轉轎轔輳輲 輯 轉轎轔輶輴 輯 轆轌轏轁轔 輯 轄轏轕轂轌轅

参数：

轗轉轔轈轉轎：匹配的时间序列的时间间隔的最大值。

轁轔轌轅轁轓轔：匹配的时间序列的时间间隔的最小值。

输出序列：输出匹配的个数，类型为轉轎轔輳輲。



輱輰輮輷 轓轅轑輨轔轏轄轏輩

10.7.2 使用示例

轔轏轄轏

輹輲
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