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The Purpose of IQC

n Ensure the quality of the camera module is at an 
acceptable level and does not affect the final 
image quality. 

PDF created with pdfFactory trial version www.pdffactory.com

www.RD3721.com

http://www.pdffactory.com


The Test Item of IQC 
n Lens Shading
n Color Shading
n Sharpness
n Depth of Field
n Lens Flare
n Ring
n Tilt
n Distortion
n Particle / Dark Pixel
n Bright Pixel
n Noise
n Alignment
n Rotation
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Lens Shading
n Testing Purpose

n Check if the luminance ratio of corner and center area is within an acceptable level

n Testing Method

n Uniform light source should be used
n Check if the luminance ratio of corner and center area is bigger than 60%
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Lens Shading

Center Area

The luminance of 
corner must bigger 
than 60% of Center 

area
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Lens Shading

Circle  Contour and 
Over-Exposure
happen, if not 

control lens shading
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Color Shading
n Testing Purpose

n Due to lens quality or sensor and lens matching issues, occasionally, the image 

contains regional abnormal color.

n Testing Method

n Uniform light source should be used

n Check the Diff ((R/G) center - ((R/G) corner)  and 

Diff ((R/G) center - ((R/G) corner) is small than 10%.
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Color Shading

Center area will be 
Reddish, if not 
control color 

shading
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Resolution
n Testing Purpose

n Make sure the sharpness of captured image is within an acceptable level

n Testing Method
n Put the resolution chart at the focused distance
n Calculate the MTF value 
n Check whether the MTF value of center and corner area is bigger than 100 lp/mm 

and 80 lp/mm for 1.3M pixel.
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Resolution

If the Lens Resolution is 
low, the Image Sharpness

is low too.
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Depth of field
n Testing Purpose

n Make sure the Focus of lens can cover the near and far scenes.

n Testing Method

n Put the resolution chart at the near and far positions
n Calculate the MTF value
n Check whether the MTF value of center and corner area is bigger than 100 lp/mm 

and 80 lp/mm for near and far distance.
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Depth of Field – 30m

The Sharpness 
of 30cm object 

is OK
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Depth of Field – 3 m

But the 3m sharpness is 
very low, because the 
Depth of field is not 

Enough
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Lens Flare
n Testing Purpose

n Flare can affect the dynamic range of the sensor 

n Testing Method

n Capture ISO 12233  chart, and select the black and white area.

n Check the luminance dynamic range is bigger than 80%
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Lens Flare

The image has Fog 
Feel, if not control

Lens Flare

The image has Fog 
Feel, if not control

Lens Flare

PDF created with pdfFactory trial version www.pdffactory.com

www.RD3721.com

http://www.pdffactory.com


Ring
n Testing Purpose

n Avoid the Ring effect appearing

n Testing Method

n Uniform light source should be used
n Check if any center block  luminance is small than corner area
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Ring

There is Ring Contour, so Lens Ring
Effect must check 

There is Ring Contour, so Lens Ring
Effect must check 
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Tilt
n Testing Purpose

n This is to test the alignment of the optical axis with the center of the sensing area.

n Testing Method

n The difference for the 4 corner MTF values should be within 0.2
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Tilt

Only The sharpness of 
left side is LOW, so 

the Tilt Testing must 
do
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Distortion
n Testing Purpose

n This is to calculate the TV distortion of the lens. 

n Testing Method

n The test pattern contains square that covers the peripheral of the chart

n Locate the position of the straight line at the center and the corner.

n Make sure the straight line doesn't distorted.
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Distortion

The straight line is 
Distorted, so 

Distortion Testing 
must do
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Particle / Dark Pixel
n Testing Purpose

n check if there is any noticeable particle introduced to the final image
n make sure the severance of the dark pixel is within an acceptable level

n Testing Method

n Uniform light source should be used
n Detect any pixel which its luminance drops more than 20% compared to the mean 

luminance of surrounding pixels.
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Particle / Dark Pixel

So many Particle, 
so the Particle 

Testing must do 
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Bright Pixel
n Testing Purpose

n Make sure the severance of the dark pixel is within an acceptable level

n Testing Method

n Cover the lens with a black rough surface cloth for verifying the bright pixel
n Detect any pixel which its luminance is  higher than 20% compared to the mean 

luminance of surrounding pixels.
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Bright Pixel

So many Bright Pixel , 
so the Bright Pixel 

Testing must do 
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Noise
n Testing Purpose

n Noise will affect the dynamic range of the sensor

n Testing Method

n Capture an 11-steps image (shown in Fig.1).

n Calculate the standard deviation of the R, G, B and Y value of each gray scale. 
(shown in Fig. 2 )

n Make sure all standard deviation is small than 4.
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Noise

Noise is so obvious, so 
the noise evaluation 

must do  
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Alignment
n Testing Purpose

n This is to make sure there is no dark corner or displacement of the optical axis due 

to the holder placement and lens assembly.

n Testing Method

n The lens should be focused and the uniform light source should be applied. 

n Make sure the brightest spot is at the image center.
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Rotation
n Testing Purpose

n This is to ensure the sensor is not rotated so that the image is not rotated.

n Testing Method

n Use a test fixture to fix the position of the module and take a picture of the chart 
that has straight line borders. 

n Calculate the difference between the border of the chart and the border of the 
sensing area. 

n The sensor rotation angle must be small than one degree.

PDF created with pdfFactory trial version www.pdffactory.com

www.RD3721.com

http://www.pdffactory.com


 
专注于微波、射频、天线设计人才的培养 易迪拓培训 
网址：http://www.edatop.com  

 

射 频 和 天 线 设 计 培 训 课 程 推 荐 

 

易迪拓培训(www.edatop.com)由数名来自于研发第一线的资深工程师发起成立，致力并专注于微

波、射频、天线设计研发人才的培养；我们于 2006 年整合合并微波 EDA 网(www.mweda.com)，现

已发展成为国内最大的微波射频和天线设计人才培养基地，成功推出多套微波射频以及天线设计经典

培训课程和 ADS、HFSS 等专业软件使用培训课程，广受客户好评；并先后与人民邮电出版社、电子

工业出版社合作出版了多本专业图书，帮助数万名工程师提升了专业技术能力。客户遍布中兴通讯、

研通高频、埃威航电、国人通信等多家国内知名公司，以及台湾工业技术研究院、永业科技、全一电

子等多家台湾地区企业。 

易迪拓培训课程列表：http://www.edatop.com/peixun/rfe/129.html 

 

 

射频工程师养成培训课程套装 

该套装精选了射频专业基础培训课程、射频仿真设计培训课程和射频电

路测量培训课程三个类别共 30 门视频培训课程和 3 本图书教材；旨在

引领学员全面学习一个射频工程师需要熟悉、理解和掌握的专业知识和

研发设计能力。通过套装的学习，能够让学员完全达到和胜任一个合格

的射频工程师的要求… 

课程网址：http://www.edatop.com/peixun/rfe/110.html 

ADS 学习培训课程套装 

该套装是迄今国内最全面、最权威的 ADS 培训教程，共包含 10 门 ADS

学习培训课程。课程是由具有多年 ADS 使用经验的微波射频与通信系

统设计领域资深专家讲解，并多结合设计实例，由浅入深、详细而又

全面地讲解了 ADS 在微波射频电路设计、通信系统设计和电磁仿真设

计方面的内容。能让您在最短的时间内学会使用 ADS，迅速提升个人技

术能力，把 ADS 真正应用到实际研发工作中去，成为 ADS 设计专家...

课程网址： http://www.edatop.com/peixun/ads/13.html  

 

HFSS 学习培训课程套装 

该套课程套装包含了本站全部 HFSS 培训课程，是迄今国内最全面、最

专业的HFSS培训教程套装，可以帮助您从零开始，全面深入学习HFSS

的各项功能和在多个方面的工程应用。购买套装，更可超值赠送 3 个月

免费学习答疑，随时解答您学习过程中遇到的棘手问题，让您的 HFSS

学习更加轻松顺畅… 

课程网址：http://www.edatop.com/peixun/hfss/11.html 
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专注于微波、射频、天线设计人才的培养 易迪拓培训 
网址：http://www.edatop.com 

CST 学习培训课程套装 

该培训套装由易迪拓培训联合微波 EDA 网共同推出，是最全面、系统、

专业的 CST 微波工作室培训课程套装，所有课程都由经验丰富的专家授

课，视频教学，可以帮助您从零开始，全面系统地学习 CST 微波工作的

各项功能及其在微波射频、天线设计等领域的设计应用。且购买该套装，

还可超值赠送 3 个月免费学习答疑… 

课程网址：http://www.edatop.com/peixun/cst/24.html  

 

HFSS 天线设计培训课程套装 

套装包含 6 门视频课程和 1 本图书，课程从基础讲起，内容由浅入深，

理论介绍和实际操作讲解相结合，全面系统的讲解了 HFSS 天线设计的

全过程。是国内最全面、最专业的 HFSS 天线设计课程，可以帮助您快

速学习掌握如何使用 HFSS 设计天线，让天线设计不再难… 

课程网址：http://www.edatop.com/peixun/hfss/122.html 

13.56MHz NFC/RFID 线圈天线设计培训课程套装 

套装包含 4 门视频培训课程，培训将 13.56MHz 线圈天线设计原理和仿

真设计实践相结合，全面系统地讲解了 13.56MHz线圈天线的工作原理、

设计方法、设计考量以及使用 HFSS 和 CST 仿真分析线圈天线的具体

操作，同时还介绍了 13.56MHz 线圈天线匹配电路的设计和调试。通过

该套课程的学习，可以帮助您快速学习掌握 13.56MHz 线圈天线及其匹

配电路的原理、设计和调试… 

详情浏览：http://www.edatop.com/peixun/antenna/116.html 
 

我们的课程优势： 

※ 成立于 2004 年，10 多年丰富的行业经验， 

※ 一直致力并专注于微波射频和天线设计工程师的培养，更了解该行业对人才的要求 

※ 经验丰富的一线资深工程师讲授，结合实际工程案例，直观、实用、易学 

联系我们： 

※ 易迪拓培训官网：http://www.edatop.com 

※ 微波 EDA 网：http://www.mweda.com 

※ 官方淘宝店：http://shop36920890.taobao.com 

 
 

专注于微波、射频、天线设计人才的培养 

官方网址：http://www.edatop.com 易迪拓培训 
淘宝网店：http://shop36920890.taobao.com 




