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SBP原理

地層剖面顯像的原理係利用聲波在
海床下岩層中傳遞時，因介質不同
產生的聲波阻抗，使得部分能量產
生振幅及相位變化再反射回來，經
由受波器、轉換器接收並轉換成電
子訊號，最終成像並展示。

(Li et al., 2021)



3300: Hull Mount Sub-Bottom Profiler

•



探測期間參數調整 
Parameter adjust when surveying



調整參數前先知會探測!!!!!

Tell technician before changing any 
parameter!!!!!!!!!



常用功能 Functions that use frequently

Start Delay, Data Size 

Normalize 
gain

Pulse

Time variant 
gain

1. On/Off

2. Record



功能介紹(上半部)
Function introduction (upper part)

• TVG: 隨時間增強振福。Applies 
a gain curve based on 
time/depth.

• Normalize Gain: 統一增強/減少

振福。Scales each trace so its 
amplitude fits a standard range.



功能介紹(下半部)
Function introduction (lower part)

• Transmit on: 開啟/停止。Control SBP on/off.
• Ping rate: 調整音鼓發送脈衝波的頻率。frequency that machine transmit wave.
• Pulse: 調整脈衝波的頻段和持續時間。control the frequency and pulse duration 

of the transmitted wave.
• Tansmitt level: 調整脈衝波的能量強度(最大即100&%)。control the energy level 

of  transmitted wave.
• Start Delay: 資料之起始深度。Start recording depth.
• Data size: 資料之記錄長度。Recording length (start from Start Delay) .



當你想看淺一點的地層，你可以...
When you want to see shallower, you can…

調高頻率increase frequency 調低能量強度decrease transmit level



當你想看深一點的地層，你可以...
When you want to see deeper, you can…

調低頻率lower frequency 調高能量強度 increase transmit level



改變一些參數會造成切檔
Changing some parameters may create new file

Parameter Yes/No
Normalize Gain N
Time variant Gain N
Ping rate N
Pulse N
Start delay Y
Data size Y
Transmit level N

• 改變一些參數會造成切檔。Changing some parameters will create new 
data file。

•  造成切檔的參數如下。The parameters that caused the file splitting are as 
follows.

盡量一次設定到位
It's recommended to 
make adjustment all at 
once.



若頻繁調整，你會獲得...
If you change them frequently, you will get…

• 一堆很短又斷斷續續的檔案。



SBP展示與輸出
SBP presentation & export 



segy檔的組成 Formation of segy file

檔頭Header 數據體Data



讀取segy檔可以使用...
Reading segy file, you can use…

• matlab: segymat module

• python: obspy module

• seisee



Example: python 
import obspy 
import numpy as np 
import matplotlib.pyplot as plt
from matplotlib.colors import LinearSegmentedColormap
from matplotlib import colormaps
import struct
import os
title = "Line1-E_1"
#segy_file = title + ".sgy"
folder = r"D:\PJ\Folder" 
segy_file = os.path.join(folder, title + ".sgy")
stream = obspy.read(segy_file, format="SEGY")
data = np.array([tr.data for tr in stream.traces])

trace_header_bytes = stream.traces[0].stats.segy.trace_header.unpacked_header
delay_recording_time = struct.unpack('>h', trace_header_bytes[108:110])[0]
print(f"Delay Recording Time: {delay_recording_time} ms")

gain = 12
vmin = 0 
vmax = np.max(data) / gain 
colors = [
    (1.0, 1.0, 1.0),  
    (0.5, 0.5, 0.5),  
    (0.0, 0.0, 0.0)   
]
positions = [0.0, 0.5, 1.0]
n_bins = 256 
cmap_name = 'custom_segy'
custom_cmap = LinearSegmentedColormap.from_list(cmap_name, list(zip(positions, colors)), N=n_bins)
colormaps.register(custom_cmap)

display = np.clip(data, 0, None)

plt.figure(figsize=(20, 6))
plt.imshow(display.T, aspect='auto', cmap=cmap_name, extent=[0, data.shape[0], data.shape[1], 0], 
           vmin=vmin, vmax=vmax)
plt.colorbar(label="Amplitude")

pdf_f = title + ".pdf"
plt.savefig(pdf_f, format="pdf", dpi=300, bbox_inches="tight")
#plt.show()

title = "填不含副檔名的剖面名稱Profile name without file extension"
#segy_file = title + ".sgy"
folder = r"填剖面的檔案路徑path of the profile" 

(Writer: Zihlin Hung)



Example: Seisee

Download Seisee & 
install it



Profile presentation: Data input

2. Double click *.sgy file

1.Choose folder

3. Seismic

Data will show up here



Profile presentation: scale adjust

Hint：You can zoom in &out by mouse wheel

Scale
• Traces：X-axis scale
• Time：Y-axis scale
• Gain_W: wiggle amplitude
• Gain_C: color amplitude
• Tick box: sync. Gain_W & Gain_Ｃ



Profile presentation: bandpass filter

Processing



Profile presentation: color setting

1.Color 
mode

2.View

3.Palette



Profile presentation: color setting

2.Choose the color you want
(I choose black)

3. Choose color box of positive amplitude

4.Assign color1. Double click



Profile presentation: color setting

5. Update



Profile presentation: color setting
Done!



Profile export
Hardcopy



Profile export: page size setting
5. Adjust scale until profile fits 1 A4-page (now is 8)

2. Setup

1. Print

3. PDF

4. OK



Profile export: XY-axis setting
After

2. Axes Setup

1. View



Profile export: XY-axis setting

3. Choose parameter
(multiple OK)

6. OK

4. Press L-arrow

5. Choose step size



Profile export: XY-axis setting
After



Profile export: notice
Attention! Don’t press Tmax & All, ALERT! will occur
(Try go back to seismic page and decrease Tmax)

Press Print after 
the profile is ok



Profile export
Loading…



Profile export
Done! Your Y-axis is Time in millisecond(ms), two-way travel time. You need to multiply it with 

delay time (See Header 109-110).
To edit  PDF file, you can load it into CorelDraw, AI, etc.



Export XY coordinate of profile

The unit of X,Y coordinates are arc-second. To convert them to geographic location (Lon, 
Lat), please divide them with 3600 and plus with scale (-100 means 0.01) 

See information of this SEG-Y file



Export XY coordinate of profile

1. Tick
X coordinate: header 73-76
Y coordinate: header 77-80
Scale: header 71-72



Export XY coordinate of profile

2. File

3. Export Trace Header to ASCII file



Export XY coordinate of profile
Notice! Origin X,Y coordinates are in arc-second. To get degree, please divide them by 3600 
then multiply by scale (100 means 100, -100 means 0.01). You can calculate the file with 
Excel, Gawk, …

For example: SRCX(1)=43045435 (arc-second)
                 43045435/3600*0.01=119.57 (degree)


