
OpenCV+OpenCvSharp打造智能考勤系统，实现高效人脸录入和精准考勤识别

  作者：微信公众号：【架构师老卢】  11-28 9:54  1334

概述：该考勤系统基于OpenCV和OpenCvSharp实现，包含员工人脸录入和上下班考勤人脸识别。员工人脸特征通过ORB方法提取并存储，考勤时通过相似度计算识别

员工。系统灵活、可扩展，提高考勤效率，确保准确性。

实现基于OpenCV和OpenCvSharp的考勤系统，包括员工人脸录入和上下班考勤人脸识别。以下是详细步骤和示例代码：

步骤1：安装OpenCvSharp
确保在项目中已安装OpenCvSharp库。通过NuGet包管理器或包管理控制台执行以下命令：

步骤2：编写代码

请注意：

步骤3中的图片路径需要替换为实际的员工人脸图像路径。
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Install-Package OpenCvSharp4Install-Package OpenCvSharp411

usingusing  ;;
usingusing  ;;
usingusing  ;;
usingusing  ;;  // 或者使用OpenCvSharp4// 或者使用OpenCvSharp4

classclass  ProgramProgram
{{
        // 全局变量用于存储员工的人脸特征// 全局变量用于存储员工的人脸特征
        staticstatic  DictionaryDictionary<<stringstring,, List List<<floatfloat>>>> employeeFaceFeatures  employeeFaceFeatures ==  newnew  DictionaryDictionary<<stringstring,, List List<<floatfloat>>>>(());;

        staticstatic  voidvoid  MainMain(())
        {{
                // 步骤3：员工人脸录入// 步骤3：员工人脸录入
                EmployeeFaceEnrollmentEmployeeFaceEnrollment(("Employee1""Employee1",,  "path/to/employee1.jpg""path/to/employee1.jpg"));;
                EmployeeFaceEnrollmentEmployeeFaceEnrollment(("Employee2""Employee2",,  "path/to/employee2.jpg""path/to/employee2.jpg"));;

                // 步骤4：上下班考勤人脸识别// 步骤4：上下班考勤人脸识别
                FaceRecognitionFaceRecognition(("path/to/attendance_face.jpg""path/to/attendance_face.jpg"));;
        }}

        // 步骤3：员工人脸录入的方法// 步骤3：员工人脸录入的方法
        staticstatic  voidvoid  EmployeeFaceEnrollmentEmployeeFaceEnrollment((stringstring employeeName employeeName,,  stringstring imagePath imagePath))
        {{
                MatMat faceImage  faceImage == Cv2 Cv2..ImReadImRead((imagePathimagePath,, ImreadModes ImreadModes..ColorColor));;

                // 提取人脸特征// 提取人脸特征
                ListList<<floatfloat>> faceFeature  faceFeature ==  ExtractFaceFeatureExtractFaceFeature((faceImagefaceImage));;

                // 存储人脸特征到全局变量中// 存储人脸特征到全局变量中
        employeeFaceFeatures        employeeFaceFeatures[[employeeNameemployeeName]]  == faceFeature faceFeature;;

        Console        Console..WriteLineWriteLine(($"$"{{employeeNameemployeeName}}的人脸特征已录入。"的人脸特征已录入。"));;
        }}

        // 步骤4：上下班考勤人脸识别的方法// 步骤4：上下班考勤人脸识别的方法
        staticstatic  voidvoid  FaceRecognitionFaceRecognition((stringstring attendanceImagePath attendanceImagePath))
        {{
                MatMat attendanceFaceImage  attendanceFaceImage == Cv2 Cv2..ImReadImRead((attendanceImagePathattendanceImagePath,, ImreadModes ImreadModes..ColorColor));;

                // 提取考勤人脸的特征// 提取考勤人脸的特征
                ListList<<floatfloat>> attendanceFaceFeature  attendanceFaceFeature ==  ExtractFaceFeatureExtractFaceFeature((attendanceFaceImageattendanceFaceImage));;

                // 与员工人脸特征进行比对// 与员工人脸特征进行比对
                stringstring recognizedEmployee  recognizedEmployee ==  RecognizeEmployeeRecognizeEmployee((attendanceFaceFeatureattendanceFaceFeature));;

                // 输出考勤结果// 输出考勤结果
                ifif  ((!!stringstring..IsNullOrEmptyIsNullOrEmpty((recognizedEmployeerecognizedEmployee))))
                {{
            Console            Console..WriteLineWriteLine(($"识别到员工：$"识别到员工：{{recognizedEmployeerecognizedEmployee}}，考勤成功。"，考勤成功。"));;
                }}
                elseelse
                {{
            Console            Console..WriteLineWriteLine(("未识别到员工，考勤失败。""未识别到员工，考勤失败。"));;
                }}
        }}

        // 提取人脸特征的方法// 提取人脸特征的方法
        staticstatic  ListList<<floatfloat>>  ExtractFaceFeatureExtractFaceFeature((MatMat faceImage faceImage))
        {{
                // 使用OpenCV的方法提取人脸特征，例如人脸识别模型// 使用OpenCV的方法提取人脸特征，例如人脸识别模型
                // 这里简单地使用ORB方法提取特征向量// 这里简单地使用ORB方法提取特征向量
                usingusing  ((varvar orb  orb ==  newnew  ORBORB(())))
                {{
                        KeyPointKeyPoint[[]] keyPoints keyPoints;;
                        MatMat descriptors  descriptors ==  newnew  MatMat(());;
            orb            orb..DetectAndComputeDetectAndCompute((faceImagefaceImage,,  nullnull,,  outout keyPoints keyPoints,, descriptors descriptors));;

                        // 返回特征向量// 返回特征向量
                        returnreturn descriptors descriptors..ToFloatArrayToFloatArray(());;
                }}
        }}

        // 识别员工的方法// 识别员工的方法
        staticstatic  stringstring  RecognizeEmployeeRecognizeEmployee((ListList<<floatfloat>> attendanceFaceFeature attendanceFaceFeature))
        {{
                foreachforeach  ((varvar employee  employee inin employeeFaceFeatures employeeFaceFeatures))
                {{
                        doubledouble similarity  similarity ==  CalculateSimilarityCalculateSimilarity((employeeemployee..ValueValue,, attendanceFaceFeature attendanceFaceFeature));;

                        // 设置相似度阈值，可以根据实际情况调整// 设置相似度阈值，可以根据实际情况调整
                        doubledouble similarityThreshold  similarityThreshold ==  0.70.7;;

                        ifif  ((similarity similarity >> similarityThreshold similarityThreshold))
                        {{
                                returnreturn employee employee..KeyKey;;
                        }}
                }}

                returnreturn  nullnull;;
        }}

        // 计算相似度的方法// 计算相似度的方法
        staticstatic  doubledouble  CalculateSimilarityCalculateSimilarity((ListList<<floatfloat>> featureVector1 featureVector1,,  ListList<<floatfloat>> featureVector2 featureVector2))
        {{
                // 使用OpenCV的方法计算相似度，例如欧氏距离、余弦相似度等// 使用OpenCV的方法计算相似度，例如欧氏距离、余弦相似度等
                // 这里简单地使用余弦相似度计算// 这里简单地使用余弦相似度计算
                doubledouble dotProduct  dotProduct ==  00;;
                doubledouble magnitude1  magnitude1 ==  00;;
                doubledouble magnitude2  magnitude2 ==  00;;

                forfor  ((intint i  i ==  00;; i  i << featureVector1 featureVector1..CountCount;; i i++++))
                {{
            dotProduct             dotProduct +=+= featureVector1 featureVector1[[ii]]  ** featureVector2 featureVector2[[ii]];;
            magnitude1             magnitude1 +=+= Math Math..PowPow((featureVector1featureVector1[[ii]],,  22));;
            magnitude2             magnitude2 +=+= Math Math..PowPow((featureVector2featureVector2[[ii]],,  22));;
                }}

                ifif  ((magnitude1 magnitude1 ====  00  |||| magnitude2  magnitude2 ====  00))
                        returnreturn  00;;

                returnreturn dotProduct  dotProduct //  ((MathMath..SqrtSqrt((magnitude1magnitude1))  ** Math Math..SqrtSqrt((magnitude2magnitude2))));;
        }}
}}
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步骤4中的图片路径需要替换为实际的考勤人脸图像路径。
步骤3中的ExtractFaceFeature方法需要根据实际需求选择合适的人脸特征提取方法。
步骤4中的RecognizeEmployee方法根据实际情况调整相似度阈值。
这只是一个简单的示例，实际中可能需要更复杂的人脸识别模型和数据库存储方式。确保你的项目引用了正确版本的OpenCvSharp库。


