使用adcndtmultimapping精确标定激光雷达

方法为结合ndt和rtk进行标定，通过ndt定位和rtk定位的差值来计算激光 雷达的yaw pitch roll。

首先我们需要对墙进行标定，标定后可能还存在在1度左右的误差。 选择如下特征的道路，一条长度超过100米的长直道然后垂直左拐或右拐的直道长超过100米。同时记录激光雷达数据和惯导数据。

使用adcndtmultimapping建图软件进行标定。

一 标定yaw

导入ivd数据，进行ndt求解。

cor_yaw = asin((gps_y -  ndt_y)/ndt_x) *180/M_PI

如下图所示：
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cor_yaw = asin((-0.189-(-2.052))/60.839)*180.0/M_PI = 1.75

二 标定pitch

打开adcndtmultimapping建图软件,首先将标定的yaw值写到Cor Yaw，并点击Set Cor。

导入ivd数据，进行ndt求解。

cor_pitch = (-1.0) * asin((gps_z – ndt_z)/ndt_x) *180/M_PI.

如下图所示：

[image: image2.png]ADC NDT Mapping —— Lidar Localization

Load 83.406 save 3179 Conitinue set skip Reset use Clear calc
GPS |83.232 -0.220 0.860 -0.045 Scale View e
§ Sequence number: 0
Resolution 1 Number of scan points: 58978 points. NDT 83.382 -0.220 0.588 -0.049
§ Number of filtered scan points: 1135 points.
step size o1 transformed_scan_ptr: 58978 points.
map: 4591480 points. CAL [83.382 -0.220 0.588 -0.049 corv s corritc [0
Transformation Epsilon 0.01 NDT has converged: 1 or Yaw: E or Pitch:
Fitness score: 0223674
Maximum lterations 30 Number of iteration: 2 CorRoll: o =
(xy.zroll,pitch,yaw):
Leaf Size 2 (83.5557,-0.235091, 0.583849, 0.0134594, 0.0195112,-0.0492428)
Transformation Matrix:
Minimum Scan Range s 0.998598 0.0494807 0.018822 83.5557
00492135 0.998684 -0.014403 -0.235091
Maximum Scan Range 200 00195099 0.0134565 0.999719 0.583849 Rotation: < Amx o i o
o o o 1 100
Minimum Add Scan Shift 1 shift: 0.174657 010
s 001 Arm s LIDAR TO GPS: Set Arm
Mode cPU = roll:0 pitch:-0 yaw:0
Filter Resolution 02
split Range 2000
Origin Longitude 117.9688126
Origin Latitude 245931269
Origin Height 3379
| Origin Heading 4324
Change Param split
< D




cor_pitch= (-1.0) * asin((0.860-0.588)/83.382)*180.0/M_PI = -0.19

三  标定roll

打开adcndtmultimapping建图软件,首先将标定的yaw值写到Cor Yaw，pitch值写到Cor Pitch，并点击Set Cor。

导入ivd数据，进行ndt求解。

cor_roll = (1.0) * asin((gps_z – ndt_z)/ndt_y) *180/M_PI.

如下图所示：

[image: image3.png]- Lidar Localization

ADC NDT Mapping

Load 184.048 save

Resolution 1
Step Size 0.1
Transformation Epsilon 0.01
Maximum Iterations 30
Leaf Size 2
Minimum Scan Range s
Maximum Scan Range: 200
Minimum Add Scan shift 1
Mode. Py -
Filter Resolution 0.2
split Range 2000
Origin Longitude 117.9688126
Origin Latitude 24.5931269
Origin Height 33.79

~— | Origin Heading 4324

Change Param split

5360 Conitinue

Sequence number: 0

Number of scan points: 51312 points.
Number of filtered scan points: 1065 points.
transformed_scan_ptr: 51312 points.

map: 9283421 points.

NDT has converged: 1

Fitness score: 0.25867

Number of iteration: 2

(xy.z.roll pitch,yaw):

set skip

(105.88, 83.9553, 0.260379, 0.0218937,0.0414477, 1.61085)

Transformation Matrix:
-0.0400111 -0.998995 0.0202155 105.88
0.99834-0.0391295 0.0422694 83.9553

-0.0414358 0.0218732 0.998902 0.260379

o o o 1
shift: 0.232559

Reset

GPS.

NDT

Use Clear

109.338 81.134 1.240 -4.681
105.891 83.723 0.271 1.610

105.891 83.723 0.271 1.610

Rotation:
100
010
001
roll:0 pitch:-0 yaw:0

calc

Scale View =
Cor Yaw: 175 Cor Pitch:
CorRoll: 0

Arm x: 0 Army:

Arm s LIDAR TO GPS:

-0.19

Set Cor

Set Arm




cor_roll = asin((1.240-0.271)/83.723)*180.0/M_PI = 0.66

