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BAB 7 

KESIMPULAN DAN SARAN 

7.1. Kesimpulan 

Dari hasil penelitian yang telah dilakukan, maka dapat diperoleh beberapa 

kesimpulan antaralain: 

a. Perancangan fasilitas meja kerja tidak hanya mempertimbangkan aspek 

ergonomi, akan tetapi perlu juga mempertimbangkan aspek keamanan 

sehingga struktur meja kokoh dan stabil. 

b. Berdasarkan dari alternatif solusi yang tersedia, dilihat dari kriteria biaya, 

waktu, kemudahan, maka solusi yang paling mungkin diterapkan adalah 

perancangan fasilitas kerja. 

c. Adanya penurunan skor kuesioner Nordic Body Map yang berkisar antara 14 

sampai 20 poin menandakan bahwa solusi perancangan fasilitas kerja berupa 

meja kerja telah mampu mengurangi keluhan muskuloskeletal pada pekerja. 

Hal ini juga menyebabkan terjadinya pengurangan tingkat risiko keluhan 

muskuloskeletal dari medium to high risk menjadi low to medium risk. 

d. Terdapat penurunan skor REBA setelah perbaikan pada aktivitas memtong, 

mengelas dan menggerinda yang berkisar antara 3 sampai 5 poin. Penurunan 

skor ini menunjukkan adanya penurunan tingkat risiko postur kerja yang 

sebelumnya high risk menjadi medium risk. Sehingga hal ini menandakan 

bahwa postur kerja dari pekerja bengkel telah membaik. 

7.1. Saran 

Dari penelitian yang telah dilakukan, pihak bengkel las sebaiknya meneruskan 

upaya dalam mengurangi keluhan muskuloskeletal, dengan tujuan menciptakan 

lingkungan kerja yang aman dan nyaman. Untuk itu, pemilik bengkel diharapkan 

dapat mempertimbangkan serta mengeksplorasi solusi alternatif yang belum 

diterapkan saat ini ataupun melakukan improvement pada solusi yang telah 

diterapkan. Langkah ini diharapkan dapat diimplementasikan sejalan dengan 

peningkatan sumber daya perusahaan ke depannya. 
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LAMPIRAN 

Lampiran 1. Postur kerja pada proses mengelas 

 

 



 
 

 
 

Lampiran 2. Hasil Survei Pekerja ke-1 

 

 

 

 



 
 

 
 

Lampiran 3. Hasil Survei Pekerja ke-2 

 

 



 
 

 
 

Lampiran 4. Hasil Survei Pekerja ke-3 

 

 



 
 

 
 

Lampiran 5. Hasil Survei Pekerja ke-4 

 

 



 
 

 
 

Lampiran 6. Data Anthropometri 

 

 



 
 

 
 

Lampiran 7. Kuesioner Nordic Body Map Pekerja ke-1 Sebelum Perbaikan 

 

 



 
 

 
 

Lampiran 8. Kuesioner Nordic Body Map Pekerja ke-2 Sebelum Perbaikan 

 

 



 
 

 
 

Lampiran 9. Kuesioner Nordic Body Map Pekerja ke-3 Sebelum Perbaikan 

 

 

 



 
 

 
 

Lampiran 10. Kuesioner Nordic Body Map Pekerja ke-4 Sebelum Perbaikan 

 

 



 
 

 
 

Lampiran 11. Kuesioner Nordic Body Map Pekerja ke-1 Sesudah Perbaikan 

 

 



 
 

 
 

Lampiran 12. Kuesioner Nordic Body Map Pekerja ke-2 Sesudah Perbaikan 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

 
 

Lampiran 13. Kuesioner Nordic Body Map Pekerja ke-3 Sesudah Perbaikan 

 

 



 
 

 
 

Lampiran 14. Kuesioner Nordic Body Map Pekerja ke-4 Sesudah Perbaikan 

 

 



 
 

 
 

Lampiran 15. Coding untuk Menghitung Sudut Tubuh Pekerja 

## Setup mediapipe instance 

import cv2 

import mediapipe as mp 

import numpy as np 

import time 

mp_drawing = mp.solutions.drawing_utils 

mp_pose = mp.solutions.pose 

pTime = 0 

 

cap = cv2.VideoCapture('PoseVideos/setelah perbaikan/menggerinda 2.mov') #'PoseVideos/setelah 

perbaikan/pemotongan 1.mov' 

with mp_pose.Pose(min_detection_confidence=0.5, min_tracking_confidence=0.5) as pose: 

    while cap.isOpened(): 

        ret, frame = cap.read() 

 

        # Recolor image to RGB 

        image = cv2.cvtColor(frame, cv2.COLOR_BGR2RGB) 

        image.flags.writeable = False 

 

        # Make detection 

        results = pose.process(image) 

 

        # Recolor back to BGR 

        image.flags.writeable = True 

        image = cv2.cvtColor(image, cv2.COLOR_RGB2BGR) 

 

        # Extract landmarks 

 

 



 
 

 
 

        try: 

            landmarks = results.pose_landmarks.landmark 

 

            # Get coordinates 

            nose = [landmarks[mp_pose.PoseLandmark.NOSE.value].x, 

                        landmarks[mp_pose.PoseLandmark.NOSE.value].y] 

            shoulderL = [landmarks[mp_pose.PoseLandmark.LEFT_SHOULDER.value].x, 

                        landmarks[mp_pose.PoseLandmark.LEFT_SHOULDER.value].y] 

            shoulderR = [landmarks[mp_pose.PoseLandmark.RIGHT_SHOULDER.value].x, 

                        landmarks[mp_pose.PoseLandmark.RIGHT_SHOULDER.value].y] 

            elbowL = [landmarks[mp_pose.PoseLandmark.LEFT_ELBOW.value].x, 

                     landmarks[mp_pose.PoseLandmark.LEFT_ELBOW.value].y] 

            elbowR = [landmarks[mp_pose.PoseLandmark.RIGHT_ELBOW.value].x, 

                     landmarks[mp_pose.PoseLandmark.RIGHT_ELBOW.value].y] 

            wristL = [landmarks[mp_pose.PoseLandmark.LEFT_WRIST.value].x, 

                     landmarks[mp_pose.PoseLandmark.LEFT_WRIST.value].y] 

            wristR = [landmarks[mp_pose.PoseLandmark.RIGHT_WRIST.value].x, 

                     landmarks[mp_pose.PoseLandmark.RIGHT_WRIST.value].y] 

            hipL = [landmarks[mp_pose.PoseLandmark.LEFT_HIP.value].x, 

                     landmarks[mp_pose.PoseLandmark.LEFT_HIP.value].y] 

            hipR = [landmarks[mp_pose.PoseLandmark.RIGHT_HIP.value].x, 

                     landmarks[mp_pose.PoseLandmark.RIGHT_HIP.value].y] 

            kneeL = [landmarks[mp_pose.PoseLandmark.LEFT_KNEE.value].x, 

                     landmarks[mp_pose.PoseLandmark.LEFT_KNEE.value].y] 

            kneeR = [landmarks[mp_pose.PoseLandmark.RIGHT_KNEE.value].x, 

                     landmarks[mp_pose.PoseLandmark.RIGHT_KNEE.value].y] 

            ankleL = [landmarks[mp_pose.PoseLandmark.LEFT_ANKLE.value].x, 

                     landmarks[mp_pose.PoseLandmark.LEFT_ANKLE.value].y] 

            ankleR = [landmarks[mp_pose.PoseLandmark.RIGHT_ANKLE.value].x, 

 

 



 
 

 
 

                     landmarks[mp_pose.PoseLandmark.RIGHT_ANKLE.value].y] 

            pingkyL = [landmarks[mp_pose.PoseLandmark.LEFT_PINKY.value].x, 

                     landmarks[mp_pose.PoseLandmark.LEFT_PINKY.value].y] 

            pingkyR = [landmarks[mp_pose.PoseLandmark.RIGHT_PINKY.value].x, 

                     landmarks[mp_pose.PoseLandmark.RIGHT_PINKY.value].y] 

            indexL = [landmarks[mp_pose.PoseLandmark.LEFT_INDEX.value].x, 

                     landmarks[mp_pose.PoseLandmark.LEFT_INDEX.value].y] 

            indexR = [landmarks[mp_pose.PoseLandmark.RIGHT_INDEX.value].x, 

                      landmarks[mp_pose.PoseLandmark.RIGHT_INDEX.value].y] 

            earL = [landmarks[mp_pose.PoseLandmark.LEFT_EAR.value].x, 

                      landmarks[mp_pose.PoseLandmark.LEFT_EAR.value].y] 

            earR = [landmarks[mp_pose.PoseLandmark.RIGHT_EAR.value].x, 

                      landmarks[mp_pose.PoseLandmark.RIGHT_EAR.value].y] 

            spineL = [landmarks[mp_pose.PoseLandmark.LEFT_HIP.value].x, 

                      landmarks[mp_pose.PoseLandmark.LEFT_SHOULDER.value].y] 

            spineR = [landmarks[mp_pose.PoseLandmark.RIGHT_HIP.value].x, 

                      landmarks[mp_pose.PoseLandmark.RIGHT_SHOULDER.value].y] 

            neck_body = [(shoulderL[0]+shoulderR[0])/2, 

                         (shoulderL[1]+shoulderR[1])/2] 

            neck_head = [neck_body[0], 

                        landmarks[mp_pose.PoseLandmark.NOSE.value].y] 

            headL = [landmarks[mp_pose.PoseLandmark.LEFT_SHOULDER.value].x, 

                        landmarks[mp_pose.PoseLandmark.LEFT_EAR.value].y] 

            headR = [landmarks[mp_pose.PoseLandmark.RIGHT_SHOULDER.value].x, 

                     landmarks[mp_pose.PoseLandmark.RIGHT_EAR.value].y] 

            def calculate_angle(a, b, c): 

                a = np.array(a)  # First 

                b = np.array(b)  # Mid 

                c = np.array(c)  # End 

 

 



 
 

 
 

 

                Vector1 = a[0] - b[0], a[1] - b[1] 

                Vector2 = b[0] - c[0], b[1] - c[1] 

 

                atas = Vector1[0] * Vector2[0] + Vector1[1] * Vector2[1] 

                Rvector1 = np.sqrt(pow(Vector1[0], 2) + pow(Vector1[1], 2)) 

                Rvector2 = np.sqrt(pow(Vector2[0], 2) + pow(Vector2[1], 2)) 

 

                angle = round(np.arccos(atas / (Rvector1 * Rvector2)) * (180 / np.pi)) 

 

                if angle > 180.0: 

                    angle = 360 - angle 

 

                return angle 

 

            # Calculate angle 

 

            angle_lowerarmL = calculate_angle(shoulderL, elbowL, wristL) 

            angle_lowerarmR = calculate_angle(shoulderR, elbowR, wristR) 

            angle_upperarmL = np.absolute(calculate_angle(hipL, shoulderL, elbowL)-180) 

            angle_upperarmR = np.absolute(calculate_angle(hipR, shoulderR, elbowR)-180) 

            angle_shoulderL = np.absolute(calculate_angle(hipL, shoulderL, nose)-45) 

            angle_shoulderR = np.absolute(calculate_angle(hipR, shoulderR, nose)-45) 

            angle_tubuhL = np.absolute(calculate_angle(spineL, hipL, shoulderL)-180) 

            angle_tubuhR = np.absolute(calculate_angle(spineR, hipR, shoulderR)-180) 

            angle_legR = calculate_angle(shoulderR, hipR, ankleR) 

            angle_legL = calculate_angle(shoulderL, hipL, ankleL) 

            angle_footL = calculate_angle(hipL, kneeL, ankleL) 

            angle_footR = calculate_angle(hipR, kneeR, ankleR) 

 

 



 
 

 
 

            angle_head = np.absolute(calculate_angle(earL,neck_body,neck_head)-180) 

            angle_headL =  np.absolute(180-calculate_angle(earL,shoulderL,headL)-

angle_tubuhL) 

            angle_headR =  np.absolute(180-calculate_angle(earR, shoulderR, headR)- 

angle_tubuhR) 

 

 

            

print(angle_headL,';',angle_headR,';',angle_tubuhL,';',angle_tubuhR,';',angle_upperarmR,';',a

ngle_lowerarmR) 

            # Visualize angle 

            cv2.putText(image, str(angle_elbowL), 

                        tuple(np.multiply(elbowL,  [640, 480]).astype(int)), 

                        cv2.FONT_HERSHEY_SIMPLEX, 1, (225, 0, 0), 3, 5 

                        ) 

            cv2.putText(image, str(angle_elbowR), 

                        tuple(np.multiply(elbowR, [640, 480]).astype(int)), 

                        cv2.FONT_HERSHEY_SIMPLEX, 1, (225, 0, 0), 3, 5 

                        ) 

            cv2.putText(image, str(angle_head), 

                        tuple(np.multiply(shoulderL, [640, 480]).astype(int)), 

                        cv2.FONT_HERSHEY_SIMPLEX, 1, (225, 0, 0), 3, 5 

                        ) 

            cv2.putText(image, str(angle_head), 

                        tuple(np.multiply(shoulderR, [640, 480]).astype(int)), 

                        cv2.FONT_HERSHEY_SIMPLEX, 1, (225, 0, 0), 3, 5 

                        ) 

            cv2.putText(image, str(angle_tubuhL), 

                        tuple(np.multiply(hipL, [640, 480]).astype(int)), 

 

 



 
 

 
 

                        cv2.FONT_HERSHEY_SIMPLEX, 1, (225, 0, 0), 3, 5 

                        ) 

            cv2.putText(image, str(angle_tubuhR), 

                        tuple(np.multiply(hipR, [640, 480]).astype(int)), 

                        cv2.FONT_HERSHEY_SIMPLEX, 1, (225, 0, 0), 3, 5 

                        ) 

 

        except: 

            pass 

 

        # Render detections 

        mp_drawing.draw_landmarks(image, results.pose_landmarks, mp_pose.POSE_CONNECTIONS, 

                                  mp_drawing.DrawingSpec(color=(245, 117, 66), thickness=4, 

circle_radius=5), 

                                  mp_drawing.DrawingSpec(color=(0, 255, 0), thickness=4, 

circle_radius=4) 

                                  ) 

        # fps 

 

        cTime = time.time() 

        fps = 1 / (cTime - pTime) 

        pTime = cTime 

        cv2.putText(image, str(int(fps)), (50, 50), cv2.FONT_HERSHEY_PLAIN, 3, (225, 0, 0), 

3, 5) 

 

        # resize output 

        scale_percent = 50 

        width = int(image.shape[1] * scale_percent / 100) 

        height = int(image.shape[0] * scale_percent / 100) 

 

 



 
 

 
 

        dim = (width, height) 

        resized = cv2.resize(image, dim, interpolation=cv2.INTER_AREA) 

 

        cv2.imshow('Mediapipe Feed', resized) 

 

        if cv2.waitKey(10) & 0xFF == ord('q'): 

            break 

 

    cap.release() 

    cv2.destroyAllWindows() 

 

 



 
 

 
 

Lampiran 16. Hasil Turnitin 
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